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SCHEDULE VERSUS SAFETY. 
The greatest credit is due to the Interurban Cum­

pany for the admirable manner in which they h ave 
operated the new Subway during the two months of 
its active service. Systems as large as this have usu­
ally grown from small beginnings, and developed grad­
ually to the full magnitude of their traffic ; but in this 
ease, the turnstiles were opened and the full flood of 
'lI great city's traffic was allowed to flow into the Sub­
way, as though the opening day were but one in a long 
Aeries of years of successful operation. Not even the 
Interurban officials, howeve'r, will claim that the' oper­
ation of the system is so perfect that no further im­
provements can be made ; and, indeed, an incident oc­
curred recently in the early hours of the morning 
which'served to show that in one respect at least the 
secu rity of the passengers can be very materially in­
creased. We refer to a rear-end collision, which took 
place between two trains on the local tracks at the 
Worth Street station, and to the fact, which was 
brought out by this incident, that although the auto­
matic stop is used on the express tracks, this most ex­
cellent device has not as yet been installed on the 
local tracks. The automatic stop, i t  will be remem­
bered, is a small lever placed on the tracks, which is 
raised whenever the adjacent signal is at danger, and 
when in this raised pOSition serves to shut off the cur­
rent on a passing train, and set the emergency brakes. 
This stop is considered, and rightly so, to be an abso­
lute preventive of rear-end collisions. 

Now, the action of the stop in the case of a b reak­
down of any train, is to delay the whole service on 
that particular - line back of the obstruction, every 
train being held with a clear stretch of track between 
itself and the train ahead. This, of course, means that 
the blocking of one train involves the instant block­
ing of a long stretch of trains behind it. In order to 
avoid such d elay, the management decided not to in­
stall the stop on the local tracks ; but to adopt a modi­
fied operation of the block signal system, under which, 
when the signals are against him, the motorman is 
permitted to proceed "under a slow bell" until he 
brings himS€1f as near to the train ahead as to his 
j udgment may appear to be advisable.  By thus play­
ing fast and loose, as it were, with the inexorable d e­
mands of the block-signal system, the following trains 
are kept moving much longer than they otherwise 
would be, before being brought up by the obstruction. 
This conduces, of course, to a closer observance of the 
time schedule ; but it is done at a very evident sacri­
fice of those safeguards which the block-Signal system 
is intended to throw around the passenger.  

It is this practice of leaving to the j udgment of the 
engineer as to how far and how fast he may proceed 
beyond a signal that is set against him, that is an­
swerable for a large percentage of the accidents that 
are occurring on our steam railroads with such alarm­
ing frequency ; and it cannot be denied that the adop­
tion of the same method on the local tracks of the 
Subway has materially lessened the security of travel 
on that system. It  is to be hoped that the OffiCials, 
prompted by the recent collision, will see the wisdom 
of applying the automatic stop not m erely to express 
tracks, but to every track on the road. 

.. . , . 
THE AMERICAN EXHIBIT OF FOREIGN AUTOMOBILES. 

The fact that in this year's annual automobile show 
it has been necessary to find a s eparate hall in which 
to house the foreign exhibits, is striking evidence of 
the rapid growth of the domestic industry. In pre­
vious exhibit ions there has been a hint of the separ­
ation that has taken place this year, in the fact that 
for the last two or three years foreign exhibitors have 
been grouped in a separate room at Madison Square 
Garden. The demand this year has been so great, that 
every foot of available space at Madison Square has 
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been required for the exhibition of domestic machines, 
with the result that, for the first time, the foreign 
makes are to be found in an entirely separate building. 
As it is, there is a sufficient number of first-class for­
eign machines and their accessories to entirely fill an 
exhibitiOn hall which occupies one complete floor of the 
largest department store in New York city. 

Our succeeding issue, which will be a special num­
ber, devoted to the annual Automobile Exhibition as 
illustrative of the development of the American in­
dustry, will include detailed illustrations of some 
of the leading foreign machines ; and it will suffice in 
the present article, which is d evoted to a general sur­
vey of the foreign exhibit, to mention some of the more 
i mportant points of novelty that have been developed 
during the past twelve months. In the first place, tes­
timony should be borne to the characteristic beauty 
of design and excellence of finish that distinguish every 
machine. Although, in general contour and propor­
tions the cars conform to the standard of last year, 
there have been some modifications produced in the 
form of the bonnet and the curves and proportions 
o f  the body that have added not a l ittle to their 
handsome appearance. There is a general tendency to 
abolish the rear door and substitute the side door, 
which is placed either in the body of the tonneau, or 
else is formed by an ingenious arrangement, either of 
a swiveling or a lifting front seat, which makes it 
possible to enter the automobile directly from the 
sidewalk, and avoid the old inconvenience of having 
to step into the street. A machine that attracted 
much favorable comment was a brougham intended for 
city use, in which the bonnet is dispensed with, and 
the motor is placed beneath the driver'S seat, which is 
hinged at the forward end, and can be lifted for in­
spection of the engine. This arrangement permits a 
considerable shortening of the wheel base, and pro­
vides a brougham that is more easily maneuvered in 
a crowd of  vehicles, particularly in moving to the 
sidewalk in front of a theater or crowded store. This 
is a step in the right direction, at least in such cases 
as are intended more particularly for city use. There 
has been a considerable development of the inclosed or 
partly inclosed automobile, of the type that has b een 
so popular during the past season, and some very 
pleaSing designs are exhibited. 

We note a tendency to abandon the over-l ight me­
tallic car bodies, and return to the more substan­
tial wood. This, of course, has the d isadvantage of 
increasing the weight of the machine-a fact that has 
been noted with some alarm by th e  French tire maker.,;, 
one of whom has recently offered a prize for a machine 
having the lightest car body compatible with reason­
able strength. 

In the deSign and construction of the chassis, en­
gines, and running gear, there is no striking novelty 
to record. The pressed-steel frame has become the 
standard type, although a few makers exhibit a frarp.e 
built up of standard shapes. There is a general adop­
tion of the protecting pan, curving across the frame 
beneath the ep�ine and transmission gear-a device 
so obviously uil'el'ul that it is surprising i t  should not 
have been incorporated long ago. I t  is a common 
practice to equip each engine with two separate meth­
ods of ignition, the high-tension magneto and the 
b attery and coil. The former is preferred, and the 
batteries are held in reserve in case of a breakdown 
of the lI1agneto. In this connection mention should 
be made of a magnetic clutch, exhibited on a Belgian 
car, in which magnets, incased in the flywheel, are 
energized by current from the magneto o r  from the 
batteries. The device has apparently given excellent 
results, and if  so, we may look for its very general 
adoption. Another promiSing form of clutch carries 
a series of springs behind the leather casing, by means 
of which the power is transmitted so gradually, that 
the car can b e  started when the transmission is on 
the high speed. The performance o f  these two clutChes 
will be watched with keen interest during the coming 
season. 

Many minor improvements were noted in the direc­
tion of providing a more convenient access to the 
various levers for control of  the engine, the transmis­
sion gear, and the brakes ; the foot-brake levers, in 
particular, being made longer, and so placed as to be 
operated with more of a forward and less of a down­
ward thrust than in the earlier machines. In tires, the 
most notable improvement is the introduction of a 
non-slipping variety, in which a l eather sheath is VUl­
canized over the tire proper, this sheath carrying a 
leather strip the full width of the tread, on which are 
riveted a mass of flat steel plates o r  studs, which 
serve the double purpose of giving improved adhesion 
and at the same time protecting the rubber tires from 
wear and puncture. The exhibit, as a whole, is a 
demonstration of that excellent workmanship and gen­
eral beauty of  design which have enabled the foreign 
makers, in spite of the remarkable development of our 
own industry in this country, to import into the United 
States, as they did last year, over three million dol· 

lars' worth of machines. 
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A MONUMENTAL BUILDING. 

In planning the truly magnificent station which is 
t'o take the place of the present Grand C entral Station 
of the New York Central Railroad, the company h ave 
shown a full appre(':ation of the magnitude of the 
problem and of the inexorable necessity that is laid 
upon them o f  building not m erely for to-day, but for 
the vast increase of travel of the far future. When 
the present structure was built, bacl, in the seventies, 
it was the wonder of the day ; and because of its mag· 
nitude, its great arch of glass and iron, its many 
parallel tracks, its long stretch of office bUildings, and 
other features of  greatness, the Grand Central Sta­
tion was, for many years, an obj ect of much c ivic 
pride i n  New York city. I t  was built w ith a strict eye 
to the future ; nevertheless, but two decades had passed 
when the company began to realize that so rapid 
was the increase in traffic, that their great station 
was great no longer, and that b efore long they must 
begin to pull down and build on a far more generous 
scale. The question of enlargement was receiving seri­
ous consideration, when the enormous inconvenience, 
not to say danger, attending the running of steam-op­
erated trains through the tunnel approach to the sta­
tion became so acute, that legislative powers were 
sought to enable the company to dispense with steam 
locomotives altogether, and operate the terminal yard 
and the suburban traffic by electrical traction. The 
opportunity presented by this change of motive power 
enabled the company at the same time to greatly en­
large and entirely reconstruct the station yard and 
the terminal buildings. 

The magnificent structure, of which we present il­
lustrations on another page, is the outcome of a con­
tinuous study of the problem by the architects, Messrs. 
Warren & Wetmore, associated with Messrs. Reed & 
Stem, and by the engineering staff of'the New York 
Central Company. Every possible arrangement of tracks 
and type of building was considered, and no less than 
two hundred different sets of plans are now on file in 
the architects' office, as evidence of the care with which 
the problem was studied. The present designs were 
adopted because they conform to certain imp'ortant 
principles which were laid down as indispensable to 
the successful operation of a great terminal station 
such as this, chief among which were the following: 

The station must be considered as a great gateway 
to the city and, therefore, must be simple and digni­
fied in its architecture, and must provide the broadest 
possible facilities for the inflow and outflow of traffic. 
It  was this consideration that condemned those plans 
which contemplated the erection above the station of a 
vast office building ; for such a structure would have 
congregated several thousand people at the very point 
where it was desired to provide a broad unobstructed 
thoroughfare for incoming and outgoing passengers. 

The progress of the passengers from the street to 
the cars and from the cars to the street, must take 
place as far as possible in two direct and entirely 
separated channels ; the incoming and outgoing crowds 
never meeting or intermingling with those moving in 
the opposite direction. 

In passing from the street to the carE, the passen­
ger should take the steps incidental to departure in 
their natural consecutive order, with as little running 
to and fro as possible ; the waiting room, the ticket 
office, the baggage room, the concourse, and the de­
parting platform presenting themselves successively to 
him as h e  moves to his particular train. Similarly, 
the incoming passenger should find tbe incoming bag­
gage room, the cab stand, and the means of exit to sub­
way station or to street, presented to him in quick and 
logical succession. 

The express and long-d istance passengers, whose 
progress through the station either in departing or 
arriving is necessarily retarded by ticket purchasing 
and the checking of baggage, should be entirely sepa­
rated from the suburban passengers, who almost in­
variably pass direct from the street to the car without 
any delay in the station. 

Lastly, in view o f  the vast increase which must 
necessarily and rapidly take place in the future, the 
station must be built on a scale much larger than is 
absol utely needed by the present volume of travel ; 
and this provision must extend not merely to the area 
devoted to passengers in waiting rooms, ticket lobbies, 
and concourse, but to the station yard itself, which 
must b e  extended in area to accom.modate the larger 
number of trains that will be required. 

Now, it must be admitted, after an impartial study 
of the plans of this great undertaking, that the above 
requirements appear to have been fully met and all 
the provision for the future made that can reasonably 
be asked. 

Architecturally, the station building will present a 
massive and dignified appearance, worthY' of what is 
probably the most important railroad te'lminal in 
America. The architecture of  the building is through­
out and without exception an expression of the plan; 
none of the decoration being used merely for architec­
tural effect, but everything serving some useful, struc-
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tural purpose. Thus the main piers under the great 
arched roof of the concourse, and at the intersection 
of the roof and its transept, are necessary to carry 
the load of the massive steel work of the roof. This 
is true even of the two massive piers that flank the 
main entrance on Forty·second Street, their great 
mass serving to take the horizontal thrust of the 
arches. The only possible exception is the pairs of 
columns between the arches of the Forty·second Street 
entrance ; and these are placed there m erely to accen· 
tuate the fact that this is the m ain approach. The 
p roportions of the fa!;ade are truly monumental, the 
main arches being 33 feet in width by 6 0  feet in height, 
and the cornice being about 75 feet above the street 
level. The whole structure will be faced with gray 
granite, and with its great frontage of 300 feet on 
Forty-second Street and twice that distance on Van­
derbUt Avenue, and with an open width of street of 
from 130 to 140 feet to afford a fitting point of view, 
it  must long remain one of the most successful of the 
monumental buildings of New York City. 

••••• 
THE LIFE OF A BARREL. 

BY GEORGE E. WALSH. 
The introduction of improved machinery in its manu­

facture has made the American cooperage business the 
largest in the world. There are upward of 300,000,000 
barrels and circular packages manufactured in this 
country annually, and the demand increases so that 
th is output must be steadily b roadened in order to 
keep pace with the growth of the business. The largest 
consumption of barrels is in the cement business, which 
approximately demands 35,000,000 a year for the trade, 
while flour comes next, with a demand for 22,5 00,000 ; 
fence staples, bolts, nuts, and nails require 18,000,000, 
and sugar 15,000,000.  Roasted coffee, spices, crockery, 
and fruits and vegetables use up about 5,000,000 bar­
rels a year each, while the glassware trade, baking 
powder companies, distilled l iquor manufacturers, and 
candy, tobacco, and cheese packers are big users of bar­
rels, averaging in each trade frorp. 2,000,000 to 3,000,000 
barrels. The consumption of barrels for molasses, oil,  
lard and pork is also enormous, while dry paint, glue, 
snuff, oatmeal,  screws, castings, and general hardware 
articles annually increase the d emand on the cooperage 
supply. 

While the amount of expenditures for barrels can 
be closely estimated for a given year, it  is not possible 
to say how many barrels are in actual use. The life of 
a barrel is put down at one year by the trade ; but 
that is far from true. The great majority of barrels 
have as many l ives as a cat. They begin as sugar or 
flour barrels, and are then sold to the farmer for ship­
ping his produce to market. It may be they are re­
turp.ed ,..to him s everal times, carrying potatoes or 
pickles to market in the first trip, and then cabbages 
or lettuce in the next, each cargo being l ighter in weight 
than the previous one, owing to the w eakened condition 
of the barrel.  Finally, the barrel may serve -out its 
life work as a garbage receptacle, and be burned in 
the end in some tenement home to keep out the win­
ter's chill.  Thus it may be said that a barrel serves 
a more useful career than almost any other manufac­
tured article, and its life is much longer than a season. 

The d efpand for barrels is steadily increasing be­
cause modern machinery has made it possible to m ake 
them for the trade cheaper than almost any other 
form of package. That it is the most convenient form 
of package has long been acknowledged. The ancient 
cooper's art was a skilled one, and the work of cutting 
out the staves and then assembling them required 
long practice and apprenticeship. To-day machinery 
performs in a fraction of the time what hand labor 
did so slowly and clumsily. 

The modern v eneer machines have been instrumental 
in reducing the cost of barrels. Hand labor is elimin­
ated here to such an extent that the work of feeding the 
machines constitutes most of the reqUirements of the 
operators. The staves are cut to the required thickness 
by the machines, and then pressed into shape by hy­
draulic pressure until they are ready for the assembling 
machine. 

A featur e  of barrel-making in this country is the 
grading of the circular packages so that all the lumber 
brought to the factories can be utilized. One class of 
barrels must be absolutely water-tight, without a flaw 
of any kind in their staves. Barrel s made for the oil, 
whisky, and paint trade must not only be flawless, but 
they must have a resistance power equal to a lateral 
pressure of five hundred pounds. In order to secure 
this the staves must be put to a rigid test beforehand, 
and they must b e  cured so there will be no d anger of 
shrinkage and damage when put into use. Lumber 
used for this work must be carefully selected, and it 
must b e  cured by nature's slow but sure process. Kiln­
dried lumbr,r would never do. The condition of kiln­
dried wo04 is such that it would prove too b rittle.  

The choicest oak, h i ckory, ash,  or other hard wood 
must be selected for barrels used for such purposes, and 
their cost is consequently in proportion to the extra 
labor and cost of the raw' product. Out of every dozen 
troos in an ordinary woods only four or five will be 
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found to pass the most rigid examination and tests. 

The second grade of barrels comprises those which 
have to endure a great lateral strain, but which do 
not have to be water-tight. To this class belong the su­
gar barrels, and all those used for packing hardware. 
The staves must be made of hard wood, but they only 
require strength and a power to resist three or four 
hundred pounds lateral pressure. It is possible to use for 
these barrels most of the lumber rejected for the first 
class of barrels. There must not be knot holes in the bar­
rels, however, for tightness to some extent is essential. 
While the sugar and flour barrels have paper l ining in­
side of them, they will spill more or less of the con­
tents if holes and cracks of an unusual size are left in 
them. 

The third grade of barrels includes those used in the 
hardware trade and for packing tobacco, spices. and 
coffees. The weight of these articles is no less than 
sugar or flour, but their sides need not be so tight. 
The barrels and kegs for the hardware trade must 
be stout, ,but lumber can be used that is somewhat d e­
fective. Knots are not necessarily a bar to the use of 
staves. Some of the rough lumber used up in this way 
is practically of l ittle or no use for the manufacture of 
any other kinds of circular packages. The cost of the 
raw material being smaller, the barrel s can be sold to 
the trade from fifty to sixty p er cent less than those 
made for sugar, molasses, oil, whisky, and paints. 

The question of hoops for these commercial barrels 
is fully as important as the staves. The use of wire 
and flat iron hoops has become quite universal, but 
where wooden hoops can be used as well, they always 
r eceive the preference. The most satisfactory method 
is to use wooden hoops, reinforced by iron or wire 
ones. A great many of the barrels used in the trade 
are thus held together.  There is a uniformity of 
strength existing between staves and hoops which must 
be carefully computed in the manufacture of barrels 
for the different trades. To make hoops that would 
break at a straining point of  two hundred pounds for 
barrels that w ere built  of staves gultranteed to with­
stand a pressure of five hundred pounds would be a 
waste of good material. If anything, th e  hoops must 
have a resistance more than equal to that of the staves. 
The hoops are consequently the most important part of 
the barrel.  Stout hoops will hold a barrel together even 
wh en the staves are weak, and it is possible to hoop a 
barrel of 200 pounds resistance. so that it will resist a 
pressure for a time of 500 pounds. The breaking power 
of"'either the wooden or wire hoops is carefully com­
puted for each class of barrels, and when properly 
made and applied they will insure a long l ife to the 
circular packages. The life of the barrel is estimated 
by the life of the hoops, and to prolong it b eyond that 
period new hoops must be supplied. 

.. f ••• 
DETERMINING A SHIP'S BEARING BY WIRELESS 

TELEGRAPHY. 

A Boston inventor has devised a means for determin­
ing the bearings of navigable vessels u_Jer all condi­
tions of weather, the object being to provide improved 
indicating devices for use with a ship's compass and 
the usual sailing-charts, whereby the bearings of 
known objects at a distance from the ship may be posi­
tively determined at times when owing to fog or storm 
the landmarks may be invisible. 

The invention is based upon the scientific fact that 
"Hertzian-wave" impulses or s ignals may be conveyed 
over long distances without connecting-wires. This 
principle is utilized to determine the position of the 
ship with relation to known landmarks, thus render­
ing navigation safer and avoiding delays in the move­
ment of vessels caused by foggy or stormy weather 
when the usual sight observations cannot be taken. 

The apparatus, carried on the ship, is applied to 
or connected with the binnacle, which incloses the 
ship's compass ; and it consists, primarily, of a receiv­
ing instrument electrically connected with an upright 
conductor so shielded that it can receive only the 
wave, impulse, or signal (coming from a transmit­
ting station on shore or from another ship or light­
shi p )  through a lateral opening or slot when such 
exposure is in proper range radially with said ship or 
shore station. The conductor is surrounded by a ro­
tatable shield, cap, or tube slotted vertically to admit 
the wave or impulse from a given station at such time 
only, in its rotation, as the siot or opening is approxi­
mately between said station and the inclosed con­
ductor. With this apparatus or its equivalent when 
used on shipboard a rotatable pointer is  employed ex­
tending over and close to the compass, always in the 
same radial vertical plane as the slot or exposure, to 
indicate on the face of the compass the bearing of the 
station from which emanates the signal or impulse 
reaching the receiving instrument through such slot 
or exposure. 

With this system of taking bearings each lighthouse 
and prominent landmark will have a distinctive name 
or number by which it is known and deSignated on 
saih\'lg-charts, and each will be provided with a trans­
mittiL� instrument adapted to continually r epeat its 
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name or number or to automatically transmit such 
impulse, wave, or signal as shall make the identity of 
the station certain. Then when a ship appears off the 
coast provided with the receiver and compass attach­
ments, the elevated conductor receives through the 
slot of its rotating and intermittingly-acting shield 
the impulse sent seaward from the transmitting sta­
ti ons, and the navigator notes at once on his chart 
the bearing of the station as denoted on his compass­
dial by the indicating pointer.  From another shore­
station he receives a different signal, and by the cross­
bearings thus secured he obtains his reckoning, show­
ing exactly where on the chart his ship should be. A 
transmitting instrument on the ship will at such times 
be able to communicate with the shore-station, thus 
m aking its presence and its exact location known. 

• • • 
SCIENCE NOTES. 

A telegram has been received at the Harvard Col­
lege Observatory from Prof. W. W. Campbell at Lick 
Observatory stating that a sixth satellite of Jupiter, 
suspected by Perrine in December, was discovered by 
him January 4,  1 9 0 5 .  The position with respect to 
Jupiter from previous plates taken in January, is as 
follows: Position angle 269 deg., distance 45. The 
distance is decreas ing 45 sec. daily. The apparent mo­
tion is retrograde and the magnitude 14.  Derived from 
observations with the Crossly reflector on December 3, 
8, 9 ,  10, and January 2, 3,  4. 

A clock which will run for two thousand years has 
been invented by Richard Strutt, son of Lord Rayleigh. 
The motive power is a small piece of gold-leaf which 
is electrified by means of a very small quantity of 
radium salt. It bends away from the metal substance 
and keeps moving under this influence until it touches 
the side of the containing vessel. At the moment of 
contact it loses its electrical charge and then springs 
back and is again electrified, and the process repeated. 
Sir William Ramsay considers that this may be made 
into a very reliable time-piece at an expense of about 
$1,000. 

President Roosevelt has become the honorary presi­
dent of a committee representing the United States, 
which is to be a portion of an international organiza­
ti on, including the heads of all of the Powers of Eu­

rope, to make excavations at Herculaneum, which, to­
gether with Pompeii, was destroyed by an eruption of 
Vesuvius in the year 79 A. D. Prof. Waldstein has 
s ecured the consent of the King of Italy to act as the 
head of the international committee. King Edward 
will be at the head ,of the committee in England, Em­
peror William in Germany, President Loubet in France, 
and 'King Oscar in Sweden. The international com­
mittee will have headquarters in Rome, over which 
the King of Italy will preside. Representatives of 
every nation will be at Herculaneum, and, once started, 
the work will be pushed rapidly. 

E. Demoussy has made a series of experiments to 
show the growth of plants in an atmosphere charged 
with carbon dioxide gas. In this case the plants reach 
an increased development over the plants growing in 
ordinary air. He used two glass boxes each of over 
one cubic yard capacity and containing a number of 
pots. The first was not entirely closed and was used for 
the plants growing in ordinary air. The air supply was 
sufficiently renewed to give the average conditions, and 
a number of tests gave the normal amount of carbonic 
acid, or  3-10,000ths. In the second box a certain 
amount of  carbonic acid gas was introduced each day 
so that the proportion reached 18·10,000ths. In the 
evening this became less, but never fell below 12-
10,000ths, so an average' of 15 could' be admitted, this 
being five times the amount contained in ordinary air. 
During the day the plants were p rotected from the 
sun's rays by cloth covers, and at  night the boxes were 
opened so that they were well aired. For the experi­
ments he chose four sprouts as nearly al ike as possible, 
placing them in ordinary flower-pots in garden earth, 
one pair in each box. The observations were made 
from the end of  May to the end of July, at which time 
the plants were cut and weighed. The following r e­
sults show the increase in growth due to the carbonic 
acid. The weights are those of all the part of the 
plant lying above ground. At the beginning the 
weights were very small, as the plants had just sprout­
ed ; only the geranium, mint, and fuchsia came from 
buds. The first figure gives the weight in ordinary air 
and the second in the air charged with gas.  Coleus, 
3 4  grammes ; 5 0  grammes. Lettuce, 21 ; 36. Gerani­
um, 45 ; 118. Castor, 26 ; 4 5 .  Mint, 28 ; 36. Red to­
bacco, 30 ; 54. White tobacco, 51 ; 101.  Poppy, 21 ; 30.  
Fuchsia, 30 ; 29.  All but one,  the fuchsia, show a great 
in crease, with an average of  60 per cent. The appear­
ance of the plants is the same in both cases, but the 
dimensions are somewhat greater in the latter case. 
For many of the p lants the flowering is more rapid 
and abundant in the charged air. The fuchsia alone 
does not show any difference, but this may be due to 
the fact that the plants were but little developed in 
either case, as the conditions of high temperature and 
moisture were probably unfavorable for its growth. 
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THE NEW GRAND CENTRAL STA'l'ION, NEW YORK. 
In the editorial columns of this issue will be found 

a discussion of the fundamental principles laid do,wn 
by the architects of the new Grand C entral S tation. for 
their guidance in determining both the internal ar­
rangements and the general architectural appearance 
of this great structure. The station building proper. 
together with the general offices of the company and 
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ing determined in every case by the structural engi­
neering necessities of the station. The southerly 
faga d e  w ill stretch for 300 feet on Forty-second Street, 
and the westerly fagade will reach for 680 feet on 
Vanderbilt Avenue. The building will extend 625 feet 
on Forty-fifth Street, 400 feet on Lexington Avenue, 
275 feet on Forty-fourth Street, and 260 feet on Depew 
Place. The southerly half of the building incloses the 
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height. On entering, the passenger will find himself 
in a vast ticket lobby, 90 feet in width by 300 feet in 
length. In the center of this building will be a long, 
oval structl.lre, containing the ticket offices. To the 
right of this, and forming part of the main lobby, will 
be the outgoing baggage room. On the opposite side of 
the lobby the passengers will leave the ticket lobby 
through three main' arches, corresponding to the en-

Frontage on 42d Street, 300 feet; on Vanderbiit Avenne, 680 feet. Height to cornice, 75 feet. Warren & Wetmore and 
Reed & Stem, Architects. 

The New Station as it Will Appeal' from the Corner of Forty-Second Street amI Vanderbilt Avenue. 

Cl. '1l1f 

Restaarant. Ticket Lobby, 90 x 300 feet. Grand Concourse, 160 x 470 feet. 150 feet high. Express Tracks. 

Suburban Loop. Waiting Rooms. Suburban Concombe. Suburban Tracks. 

LONGITUDINAL SECTION THROUGH THE NEW GRAND CENTRAL STATION, NEW YORK, SHOWING THE TWO TIERS OF TRACKS. 

the post office and. express buildings, will cover the 
blocks lying between Vanderbilt and Lexington Ave­
nues from Forty-fifth to Forty-third Street, inclusive, 
and the block fronting on Forty-second Street be­
tween Vanderbilt Avenue and Depew Place. The main 
architegtural feat ures are governed strictly by the 
gronnd plan, the dominant architectural elements be-

station proper, this portion extending as far north as 
the northerly side of the great arched roof, seen in 
the perspective view. The northerly part of the build­
ing is given up to the offices of the company. 

The imposing main entrance to the station on Forty­
second Street is composed architecturally of :hree 
massive arches, each 33 feet wide and 60 fc:et in 

trance 'arches, and enter a broad gallery, which runs 
around three sides of the grand concourse. The ticket 
lobby and this gallery, it should be understood, are 
at street l evel . From the gallery, passengers will de­
scend by fQur broad staircases, each 25 feet in width, 
to the fioor of the grand concourse, which, by the way; 

(Continued on page 46.) 
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A CHICKEN-FEEDING MACHINE. 
BY W. FRANK M'CLURE. 

Fattening fowls for the market by means of ma­
chinery, on first thought to most people seems ridicu­
lous, hardly more so, however, than the hatching of 
chickens by means of an incubator a few years ago. 
The incubator has come to stay, and the chicken 
feeder, although an innovation, has found a place in 
some of the largest poultry yards. Modern genius in 
recent years has affected the poultry farm j ust as 
decidedly as it  has the apiary or the stock farm, and 
its problems have offered a wide field for 
scientific study. 

I t  is claimed that chickens fattened by 
machinery comprise sweeter and tenderer 
meat than those fattened in the ordinary 
way. Fowls are fed in this manner for two 
or three weeks prior to lrilling, and in that 
time increase in weight from two to three 
pounds. The chickens are not allowed exer­
cise in this time, and are allowed no other 
food than that which is received from the 
machine. The feeding is done twice a day, 
and one man can feed 300 chickens in a day. 
It is a patent l iquid food that is fed in this 
manner, the ingredients of which, o f  course, 
are known only to the maker. 

The feeding machine is nicely illustrated 
in the accompanying photograph . The food 

is forced through a tube by means of a suc­
tion pump, which in turn is operated by a 
foot pedal. The tube, which is about ten 
inches in length, reaches. through the chick­
en's mouth into its crop. In the photograph 
this tube is shown on the outside of the 
fowl's neck, reaching to about the same 
point as when inserted in the mouth. When 
the crop is full the flow of liquid food stop::; 
instantly, and the chicken is not injured in 
the least. This feeding by machinery is 
done chiefly in the preparation of roasten 
for the market and for finishing the fatten­
ing of broilers. 

Notable progress has also been made 
among poultry raisers in the increased pro­
duction of eggs. It is claimed to-day. that it 
is within the power of the poultry owner to 
make his hens lay an average three years' 
crop in two years, and that even molting is 
controlled at the will of th e owner. 'fhis is 
an important discovery in this day, when the 
demand for eggs is so eno rmous and the 
price so high. In the last annual report of 
the Secretary of Agriculture, a statement is made 
which gi ves an idea of the size of the annual consump­
tion of eggs in this country. This report states that 
the Iwns of th e United States lay 1 , 6 6 6 , 0 0 0 , 0 0 0  dozens 
01' eggs a year, the value of  which in one month is 
enough to pay-the interest of the entire nationa.l debt 
for one year. There is l ittle question tha.t the sci­
entific study that has been given the subject of poultry 
ra.ising in recent yea.rs has a.dded materia.lly to this 
annual egg production over what it otherwise would 
have been. Proper housing, for example, has come to 
be recognized as an absolute essential. Also, as pure 
a ir is requ ired for the healthy human being, so also 
the well-bred fowl to-day is given plenty of fresh air, 
while llt the same time drafts are avoided. 

It is not unusual nowadays to see numerous small 
chicken houses scattered over a large field where the 
poultry business is carried on upon an extensive scale. 
Th is arrangement, of course, adm its of the various 
flocks being housed separately. Artificial heat is sel­
dom resorted to in heating these houses, except in 
extreme cold weather. With all surroundings con­
ducive, it is not unusual for one hen to lay sixteen 
dozen eggs in one y ear, 
and even better records 
than this are often made. 
Few poultrymen, however, 
attain such records with 
their flocks unless they 
have made a study of the 
numerous scientific meth­
ods of caring for' them. 

'.1 
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NEW CIELOSTAT AND HORIZONTAL TELESCOPE OF THE 

ASTROPHYSICAL OBSERVATORY OF THE 
SMITHSONIAN INSTITUTION. 

A novel form of crelostat has been designed by Mr. 
S. P. Langley, of the Smithsonian Institution, for the 
study of the absorption of the solar envelope and for 
measuring the energy of sun-spot spectra. Mr. C. G. 
Abbot describes this instrument as follows in the 
Smithsonian Miscellaneous Publications: 

'fhe beam is reflected due south from a rotating 
mirror and thence due north from a second mirror 

A CHICKEN·FEEDING MACHINE. 

over the top of the first. The beam from the first mir­
ror shoots upward at an angle with the vertical equal 
to the sum of the angles of latitude and dec

'
l ination ; 

and for the sun at Washington this angle is a.bout 
62 deg. at summer solstice and 16 deg. at winter sol­
stice. Therefore to give a horizontal northerly d irected 
beam the second mirror is to be inclined forward 1 4 
deg. at the former period and 37 deg. at the latter. 

In this form of crelostat the moving mirror is never 
used .in very different positions, so that owing to 
the consequent probable constancy of figure in the mir­
ror it seems to . be well suited to long exposures in 
stellar photography. 

At noon of the equinoxe"s the second mirror if  ex­
actly south of the first would cut off the beam, and at 
summer solstice it  m ust be further south than in 
winter to reflect the beam clear over the first mirror. 
Accordingly the second mirror is provided with a car­
riage and two pairs of tracks at right angles like the 
slide rest of a lathe, so that the mirror may be dis­
placed to the west a little before noon when the sun 
is in its southern declinations, and can be shifted 
back to the east a l ittle after noon. The north and 
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south track is for the purpose of shifting the second 
m irror for different declinations of the sun, the mirror 
being at the south end of the track at the summer 
solstice. 

As it  has been thought that this solution o f  the 
difficulties attending the use of the crelostat will prove 
of inter est and value to astronomers, a large instru­
ment of this type was ordered from the J. A. Brashear 
Company and sent for exhibition to the recently­
closed Louisiana Purchase Exposition. Th e ac­
companying engraving is reproduced from a photo-

graph of this crelostat as now being tested 
at the Astrophysical Observatory, in connec­
tion with the long-focus mirror above m en­
t ioned. There is also shown in the illustra­
tion a portion of the "churned" tube of the 
horizontal telescope, of which more will be 
said later. The crelostat carries a thirty-inch 
and a twenty-five-inch mirror, the former 
turned by a polar axis driven at the rate 
of one complete rotation in forty-eight hours, 
the latter mounted on a carriage with tra­
verse motions at right angles l ike the slide 
rest of a lathe. The cell of the second mir­
ror is carried by trunnions in a fork, itsel f 
capable of turning a:bout a horizontal north 
and south axis, and by these two motions of 
rotation, with their fine adj ustments, the 
beam may be sent in any direction whatever, 
though most favorably in a nearly north erly 
one. I n  actual use the reflected beam is de­
pressed about 6 deg. from the horizontal to 
feed the long-focus mirror, which is 55  feet 
north and about 31j2 feet below the cente,r of 
the first mirror of the crelostat, directly­
under which the beam passes toward a focus 
on the third pier, some 85 fe,et further south. 
To provide for this depression of the beam 
from the horizontal, the north and south, or 
declination, track of the crelostat is inclined 
upward at a corresponding angle, so that the 
reflected beam may always clear the first 
mirror. The length of travel of the lower 
base of the second mirror on this north and 
south track is five feet and the lower base 
itself has an east and west track six feet 
long on which th e upper casting is moved 
to and fro to allow for avoiding the shading 
of the main crelostat mirror by the cell of 
the twenty-five-inch mirror between 11 
o'clock and 1 o 'clock near the times of the 
equinoxes. 

Early experiments on an artificial star 
with the long-focus mirror, before the completion of 
the crelostat or the installation of a tube, showed con­
clusively that the "boil ing" caused by irregularities of 
tho atmosphere over the grass-grown soil between the 
mirror and its focus wa" far too great to p ermit any­
thing like satisfactory definition on the solar image, 
and therefore the novel d evice of a tube with provision 
for· stirring the air by means of a blast was ordeJ;ed. 
It consists of a main horizontal tube 24 inches in in­
ternal diameter with diaphragms at five-foot intervals, 
and w ith an inclined flared tube uniting with the 
main tube at the north end close in front l.f the con· 
cave mirror. At intervals of about five feet, five-inch 
ducts lead to air-mains 14 inches in diameter, which 
in turn at length unite in two twenty-inch mains I

'
e

'
ad­

ing to the intake and blast respectively of a twenty­
nine-inch tan blower with direct-connected 2%-horse­
power electric motor. It is so arranged that the 
openings in the telescope tube communicate with. the 
blast and suction of the blower alternately, so that 
the air within the tube is repeatedly carried throdgh 
the system and churned over and over. Thus the 
,nath of the beam from the crelostat to the focus of 

the. mirror is thoroughly 
'stirred, but nothing has 

b een done as yet to intro­
duce stirring b,!)tween the 
crelostat and the sun. It 
is possibl e that an attempt 
will be made later to stir 
the path of the beam in 
the eighty feet immediate­
ly above the crelostat, if  it 
is found impossible to get 
good enough definition 
with the present arrange­
ments. 

A new application of 
wirel ess telegraphy has 
been introduced by two 
English inventors. The 
device is purely for enter­
taining purposes, consist· 
ing of the operation of mu­
sical boxes placed at dif­
ferent points from one 
common center. There is 
a receptacle in which the 
coin is placed, and imme­
diately a musical box 
placed at a distance, such 
as in another room, com­
mences to pla.y. tHE TWO-MIRROR CIELOSTAT OF THE SMITHSONIAN ASTROl'HYSICAL OBSERVATORY. 

It should be recalled 
that the conditions reo 
quired for bolometric work 
are quite different from 
those suited to direct eye 
vision or to photography. 
Bolometri c studies require 
unchanging transpar ency 
of the air, else difference 
in the galvanometer deflec­
tion may be due to alter· 
ations . in transpa.rency of 
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the intervening medium a n d  n o t  t o  the properties 
of the source of light. Thus those times when thin 
cirrus clouds, fog, or smoke cover the sun, which are 
well known by solar observers to be the times when 
"boiling" is apt to b e  diminished, and which are the 
most favorable opportunities for visual and photo­
graphic observations, are quite unsuitable for bolo­
metric work. Indeed, the best time for this is  some­
what after noon on those clear October days when 
"boiling" is apt to b e  at a maximum, but cloudiness 
at a minimum, and it  is probable that the definition 
obtained in such conditions will never be the best. 

Trials made thus far have demonstrated the great 
value of the stirring apparatus, not only to diminish 
"boiling," but to preserve a constant focal len gth and 
tolerable definition. "Boiling" is  still of course notice­
able, because the long reach of air above the cmlostat 
is not stirred, but the image is far b etter than couid b'e 
obtained with the earlier appliances, and owing to the 
massive piers and to the simplicity of driving mechan­
ism, it is less subject to jars and wandering. 

• • • • • 
THE BRONTOSAUR. HOW A GIANT PREHISTORIC ANI­
MAL WAS DISCOVERED, TRANSPORTED AND RESTORED. 

In 1897 Mr. Walter Granger, of the expedition sent 
out in that year by the American Museum of Natural 
History of New York, found in the southeastern part 
of central Wyoming, not far from the Medicine Bow 
River. the first fruits of the greatest collection of  the 
fossilized remains of extinct reptiles 
that has ever b een discovered in any 
one locality. Previous prospectors had 
taken fossils from the region, but had 
abandoned it for other fields, so that 
Mr. Granger really rediscovered it. It 
will be remembered, from various ac­
counts published since then, that 
weathered fragments of dinosaur bones 
were so common at this place that they 
were taken for bowlders of peculiar 
shape, and that a couple of Mexican 
sheep herders had used these fossils 
for the foundations of their hut. This 
Bone Cabin Quarry, as it  came to be 
called, was about ten miles south of 
the famous Como Bluffs, from which a 
considerable number of fossilized 
skeletons had previously b een taken. 
The finest specimen among these is 
Prof. Marsh's Brontosaurus excelsus, 

now one of the treasures of the Yale 
Museum. 

When fossil bones of one kind are 
found in different places within a rea­
sonable distance of one anoth er, they 
usually occur in one stratum, wb,ich 
has cropped out at different points. 
This '1s true of the remains found at 
the Como Bluffs and at the Bone 
Cabin Quarry, the bone layers there 
exposed being of the same age, and 
originally an unbroken l evel stratum 
which may be designated as "the dino­
saur beds." When the contiguous 
Laramie Mountains and the Freeze­
Out Hills were formed by the shrink­
ing of the earth's crust, this stratum 
was correspondingly warped and 
wrinkled into numbers of great folds 
or rock waves. Surface erosion of 
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R. Knight. Prof. Henry Fairfield Osborn, curator of 
the Department of Vertebrate Palreontology at the 
American Museum, believes that at the Bone Cabin 
Quarry, on the other hand, the conditions were dif­
ferent ; that this was the area of an old r iver bar 
which, in its shallow waters, arrested the more or 
less decomposed and scattered carcasses that had 
slowly drifted down stream toward it ,  from almost 
the entire region through which the river took its 
course. 

The greatest of these creatures were the giant 
dinosaurs, and very probably no animals existing o n  
l a n d  have ever approached them in s i z e  and bUlk. 
The evidence of the freely commingled remains shows 
us that at least three distinct kinds of these giant 
di nosaurs existed at the same time in the same region. 

The dinosaur named Dip lodocus by Marsh is most 
completely known. The American Museum's first find 
in the Bone Cabin Quarry was the previously unknown 
hind limb of this dinosaur, a find that showed it  was 
distinguished by relatively long, slender members 
and may popularly be called the "long-limbed 
di nosaur." The major portion of a great skeleton un­
earthed in the Bluffs and a larger one found about 
ten miles north of the Bone Cabin Quarry furnished 
practically complete knowledge of the great bony 
frame of this giant lizard. By contrast the second, 
the Brontosaurus, or "thunder saurian" of Marsh, was 
relatively shorter in body and more compactly built, 

Coverin� the Excavated Bones with Pla"ter of Paris. 

The figures on the plaster show what each bone is and where it wa. found. 

Appearance of the }'ossil Bones when Uncovered. 
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preclude the possibility of finding an entire skeleton. 
Especially is this true o� the smaller bones, such as 
those of the head, or those not firmly bound together 
by strong ligaments. These often become scattered 
or so badly crushed by the weight of the strata which 
accumulate above them that it is not worth while to 
mount or even reconstruct them. The Brontosaurus 
now in course 'Of erection at the American Museum is 
unusually well preserved, and it is, fortunately, of 
nearly the same size as the Yale Museum specimen. 
This fact smoothed over a number of difficulties. The 
skull was not found, and in fact is known only by in­
complete portions of the jaw and of the back of tlle 
head. The reconstructed skull is based on these frag­
ments and on the known skull of a nearly related 
species. The heads of these herbivorous dinosaurs, 
by the way, were comparatively small in size and 
altogether out of proportion with the ponderous body. 
We can hardly understand how this very small head 
with its light jaws and slender, spoon-shaped teeth 
could adequately supply the food n ecessary to nourish 
the great creature. Prof. Osborn is of the opinion that 
the animals fed on some very plentiful and nutritious 
water-plant, which was swallowed in large quantitiGs 
without mastication, there being no grinders or molars 
in the head. 

The Brontosaurus was among the most highly spe­
cialized of the herbivorous dinosaurs-probably the 
last of  the race. Evidence of this is found in the 

wonderful construction of the bones, 
especially of the vertebrre. The bones 
were excessively light for their size 
and strength. They are so shaped that 
every unnecessary particle is dispensed 
with, are hollowed out wherever possi­
ble and braced wherever necessary, 
and are porous in the centra. The ac­
companYin� photograph of the verte­
brre clearly shows the remarkably effi­
cient construction, from an engineer­
ing standpoint, to withstand the enor­
mous strains and stresses incident to  
moving the huge bulk of a creature 
from 60 to 70 feet long. It shows also 
how similar the principle of structure 
is to the modern T-iron one. From 
the tip of the tail to the head the struc­
ture of the vertebrm changes with the 
mechanical requirements. Exactly 
what these were, however, has not 
been thoroughly stud ied, as little is 
known about the musculature of the 
body. A further demonstration that 
the Brontosaurus was highly special­
ized is given by the pelvis. In primi­
tive vertebrates there is little connec­
tion between the p elvis and the back­
bone. H ere the pelvis and the adja­
cent vertebrre are intimately con­
nected. The anterior tail vertebrre 
are peculiarly shaped to strengthen 
the pelvis, and the one nearest to this 
is, in fact, a part of it. The lateral 
flange of this vertebra is in part prob­
ably a modified rib, being deepened to 
give added strength with which to re­
sist the tremendous torsional strains 
on this portion of tlle frame, the 
pivotal center of motion undoubtedly 
being at the hips. 

wind and water has been responsible 
for the subsequen't removal of greaf 
portions of the crests and upfolds or 

THE RESTORATION OF THE GIANT LIZARD, THE BRONTOSAUR, AT THE AMERICAN 
MUSEUM OF NATURAL HISTORY, NEW YORK. 

It is supposed that the two inverted 
V-shaped prongs under the hind legs 

"anticlines" of these waves, thus exposing the edges 
and allowing the weathering out of the fossilized 
contents of  the strata. This layer, usually about two 
hundred and seventy feet in thickness, is entirely of 
fresh-water origin, but both above and below it are 
strata which show that there had b een previous and 
subsequent invasions of the sea, the first forming. the 
ichthyosaur and the latter the mosasaur beds. Owing 
to the uplift of the various mountain ranges, this 
great dinosaur graveyard is found to crop out along 
the entire eastern face of  the Rocky Mountains, 
around the Black Hills and in all parts of the Lara­
mie Plains. Dinosaur bones may be found almost 
everywhere, but up to the present, in no locality have 
they been seen in such profusion as in the two well­
known places mentioned before. 

In the excavations at the Como Bluffs the remains 
were found thoroughly scattered and from twenty 
to a hundred feet apart, an entire skeleton or even 
the large� part of one being extremely rare. In the 
Bone Cabin Quarry, on the other hand, the American 
Museum expedition found a vast number of skeletons, 
not only close together, but often closely commingled, 
remains of most of the animals of that region at that 
period, from the largest of the giant dinosaurs to the 
smallest and most bird-like kind. The Bluffs appear 
to represent the ancient shore line of  a muddy estu­
ary or lagoon, such as is depicted in the accompany­
ing drawing Of a Brontosaurus restoration by Charles 

but more massive in structure. Considerable portions 
of the skeletons of perhaps a score of the great herbivo­
rous dinosaurs are preserved in the Yale, Carnegie 
( Pittsburg ) ,  Field Columbian and American muse­
ums, while much less abundant and more incomplete 
remains have been found in England near Oxford. 
Of another type, and much smaller in size, were the 
carnivorous dinosaurs. They were bipeds with bird­
like feet and sharp claws, and, in contrast with the 
two foregoing types, had large h eads with sharp, 
pointed teeth. The marks of  these teeth have been 
found upon the tail vert!'lbrre of both Diplodocus and 
Brontosaurus, showing that if the carnivora did not 
d estroy the ponderous and slow-witted lizards of the 
other types, they at least fed upon their carcasses. 

In 1898 the largest known and at the same time 
the most complete Brontosaurus skeleton was discov� 
ered about three miles west of the Bone Cabin Quarry. 
It was worked out with great care, and is now being 
restored and mounted complete at the American Muse­
um under the direction of Prof. Osborn. When fin­
ished it will be the only mounted skeleton of a 
Brontosaurus in the world, though at the Yal e  Museum 
the pelvis and hind legs of a dinosaur of this kind are 
mounted, and another splendid skeleton of a Diplo­
docus is  being reconstructed at the Carnegie Museum, 
Pittsburg. 

As can be readily understood, the natural processes 
incident to the preservation of , .th�se . fQSfilils_ almost 

were used to rest upon in a sitting 
posture, and that there was a great pad of cartilage 
or connective tissue at the point of each V. It  is not 
believed that the Brontosaurus was able to sit up on 
the hind legs and tail like the modern kangaroo, as 
at no pOint of the tail is found the peculiar bend or 
the fusion of vertebrre usual in this case. 

The Brontosaurus was supposedly aquatic, but not 
marine. As in most aquatic animals, the ends of the 
bones at the joints are rough instead of smooth. It is, 
in fact, beginning to be doubted whether it ever came 
out on land, though the comparative lightness of its 
bones, usual in walking or flying animals, but not in 
swimming ones, seems to indicate that part, at least, 
of its l ife was spent out of the water. The five toes on 
the hind feet are thought to have been used to force 
the body along the muddy bottoms of the shallow 
lagoons which the Brontosaurus supposedly frequented. 
Palmontologists have not, however, accounted for the 
single claw on each forefoot. The fact that there really 
was only one claw on each forefoot is proven by the 
numerous fossilized footprints that have been found. 

The mental and physical labor, the time and patience 
necessary successfully to complete a restoration of 
th is kind, can hardly be appreciated by the layman. 
The expeditions that are sent out each year to search 
for fossils or to recover those already found, entail 
great labor and expense. The real work begins, 
though, with the removal of the fossils from the rock, 
clay. OeL shale matrix, and this excavation is a very 
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del icate operation, as the bones are brittle and frac­
ture easily. As they are uncovered little by little, 
the bones are closely covered with tissue paper or very 
thin muslin and gum arabic. Over this, as they are 
gradually laid bare, plaster of Paris is applied, till the 
entire bone is covered. Sometimes, if the bones are 
much shattered, no attempt is made in the field to 
excavate them, but the surrounding matrix' is cut oui; 
and shipped in a block. In the case of the large bones, 
the plaster envelope is strengthened with wooden ribs 
and the whole bound with wet rawhid e  which is then 
allowed to shrink and closely bind the whole. The 
fossils are next carefully crated and hauled to the 
nearest railroad siding for shipment. This sometimes 
means a bad trip of many miles over rough country 
and is frequently the cause of much difficulty. 

'rhe actual laboratory work of patching up fractured 
bones, restoring or reproducing missing ones, of  put­
ting them properly together and in a proper posture, 
means months of thought and labor. It can readily be 
understood that it is a matter of some difficulty to pose 
a skeleton 60-odd feet long and 15 feet high at the 
p elvis. Some of the individual bones are enormous. 
The femur of the hind leg is 5 feet 1 0 ¥l  inches long, 
the total l ength of the body being estimated at 66 feet, 
while the remarkably small h ead is only 27 inches 
long. In the Field Columbian Museum are preserved 
the limb bones of a related species, the Brachiosaurus; 
the femur of the hind leg being 6 feet 8 inches long. 
Assuming the proportions to be the same, the Chicago 
specimen would have been 70 to 72 feet over all.  

The construction of  the iron framework used in a 
restoration of this kind is no mean feat of practical 
engineering. The photographs of  the hind and fore 
limbs give a clear idea of  the way in which this is 
done. For supporting the weight of the large bones 
of the limbs and backbone, heavy wrought-iron pipe 
of large size is used. This is bent and curved so as to 
conform closely to the natural angular'itias, as shown. 
The bones are fastened to this by means of lighter 
piping and reducing crosses. Light channel irons and, 
flat bands are also used, as may be seen in the manner 
in which the bones of the pelvis are supported and 
bound together. The photograph of the vertebrm shows 
how these are joined to the heavy supporting pipe by 
means of smaller pipe and reducing tees. 

Some idea of the length of time that work of this 
kind takes may be gathered from the fact that it took 
two men at least a year to work the bones out of the 
matrix, at least six months to restore the missing 
parts, and at least ten months to ' mount the bones, 
weld and bend irons, etc.  Nor does this include the 
time spent by the field parties or by Prof. Osborn and 
other sCientists, and Mr. Adam Hermann, head pre­
parator of the department, in planning and laying out 
the 'York. 

This department of the American Museum is one of 
the most interesting ones in the institution. The col­
lection comprises the extensive material collected by 
the l ate Prof. E.  D. Cope, chiefly between 1870 and 
1890, and the much larger collections made by the 
expeditions which have been sent out by the Museum 
every year beginning with 1891.  

We are indebted to Prof. Osborn for courtesies i n  the 
preparation of this article. 

• f • • •  

The Congo ( Belgian) 'J'eiegraph. 

The telegraph and telephone lines of the Belgian 
Congo region show some peculiarities both in the con­
struction of the l ines and their operation, owing to 
the climate and the character of the country. Where 
the l ines run through the forests, the wires are placed 
as much as possible upon trees and in other cases 
upon iron poles. The wire, which is of phosphor-bronze, 
is painted black, so as not to attract the attention of 
the natives, who lay hands upon all the copper they 
can find. The other brilliant objects of the l ine, such 
as the insulators, are also painted black. A cutting 
30 feet wide is made through the forest for the line, 
so that there is no risk of fire or from falling trees. 
Besides the telegraph offices of  Leopoldville, Kwamouth, 
and Coqu ithatville, there are nine telephone offices 
and six cabins. The latter are used for communicating 
with the steamboats on the river. The first hours after 
sunset are the best for telephoning, and it is possible 
to telephone direct from Matada to Kwamouth, or 3 80 
miles. From the latter point to Boma, or 4 1 0  miles, the 
voice is still heard. After 10 o 'clock A. M. the heat 
makes it impossible to use the telephone, especially in 
the rainy season. 'rhis is due to the fact that a return 
wire is not used, and the use of the earth return is 
accompanied by great disturbances in the middle of the 
day. The greatest enemies of the telephone lines are 
the wild animals. In the rainy season atmospheric dis­
charges often strike the wires, therefore the lines need 
to be constantly inspected and repaired. Within the 
last two years the government has been experimenting 
with 'a wireless telegraphy system between Boma and 
Ambrizette to CQ)1nect the land lines with the sub­
marine cable, 
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THE TASMANIAN BLUE GUM-AN IDEAL TIMBER FOR 

HARBOR BUILDING. 
BY HAROLD J. SHEPSTONE. 

The erection of the great National Harbor, at Dover, 
on the south coast of England, has called attention to 
the wonderful properties of the Tasmanian blue gum 
( Eucalyptus globulus ) .  It is  a t  once one of the strong­
est as well as the most durable and densest timber in 
the world. I t  is so heavy that it will sink l ike a p iece 
of lead, while it is also practically immune from the 

,attackS of the seaworm. These facts have only lately 
been more or less known to timber experts, but the 
presence of a large number of piles of Tasmanian blue 
gum at Dover, where they were tested together with 
other timber, has shown in the most striking manner 
the superiority of this wood for the erection o f  staging 
in salt water. 

Before dealing further with the wonderful strength 
and remarkable density of  the blue gum, it is as well 
to note that the harbor where this wood is being ex­
tensively employed is one of the biggest enginee�ing 
feats ever undertaken. I t  is being formed by extending 
the well-known Admiralty Pier at Dover some 2,000 
feet, the erection o f  an eastern arm 3,320 feet in length, 
and the building of a breakwate r  4,200 feet long. Natu­
rally, the carrying out of such a huge undertaking 
called for an enormous amount of timber, the mini­
mum quantity required being given as follows : Hard· 
woods, principally greenheart and rock elm, 25,000 
cubic feet ; and softwood, p itch pine, redwood, etc. ,  
75,000 cubic feet for permane:t;lt work ; and for merely 
temporary staging, 550,000 cubic feet of blue gum and 
other hardwood ; and pitch pine, etc., for superstruc­
ture, 850,000 cubic feet ; or some 1,500,000 cubic feet of 
timber in all. 

It  was not necessary, of course, to go to Tasmania 
for the execution of such an order, so far as quantity 
was concerned ; indeed, some of the timber used for 
piles at Dover has b een imported from Vancouver's 
Land, and on the whole there has been very little fault 
to .find ,with . it. Then. whY, one may well as}l: . .  , d id the 
contractors avail themselves of the services of their 
timber expert, Mr. W. Heyn, and dispatch him on a 
journey of 1 4 , 0 0 0  miles to Tasmania, to bring home 
piles which could have b een purchased cheaper in 
America or Canada ? The reasons were many. To 
secure Oregon piles 100 feet in length and 1 8  to 20 
inches square ( the necessary dimensions ) was by no 
means difficult ; but Tasmanian blue gum piles were 
preferable, chiefly on account of their greater specific 
gravity. I n  the first place, it was found impossible to 
get a pile of Oregon 100 feet in length into position 
for driving into the ground through 4 7  feet of  water 
at low tide, on account of the strength of the tides and 
currents, unless it was "weighted" with iron at the 
end. This at once entailed an extra expense in mate­
r i al and labor of  nearly $ 5 0  per log. 

But the blue gum possessed other advantages over 
its rival Oregon. The Teredo navaliS, or sea worm, lit­
erally honeycombing its way through the latter, ren­
dereu it after some time unfit for further use as a pile. 
As a rule,  the timber was injured through the ravage� 
of this little animal after a period of about eighteen 
mmlths to two years. Now, it is not difficult to see that 
as the piles are only employed to carry temporary 
staging, so as to enable the 4 0-ton concrete blocks of 
which the harbor wal l s  are being built to b e  placed 
in position, a great saving is effected by using them 
over and over again as the blocks are laid. That was 
impossible for any great length of time in the case of 
Oregon wood, but with Tasmanian blue gum it was 
entirely different. B eing immune from the attack of 
the sea insect, the greater proportion of the blue gum 
piles at Dover have been in constant use for over three 
years, some having been driven three or four times, 
and there is no reason why they should not be re-em­
ployed in this manner till the whole work is completed. 
On account of their high gravity it  is  not necessary to 
weight them, and should they get carried away by 
accident they would sink where they fell, and could 
easily be recovered, instead of floating ahout as Oregon 
would do, a menace to the works or to ships or steam­
ers. Some idea of the density of this wood may be 
the better understood when it is stated that it has a 
specific gravity of 75 pounds to the square foot, where­
as water is  but 6 5  pounds. A pile of blue gum, there­
fore, 1 00 feet long and 20 inches square, would turn 
the scale at nearly 10 tons, while an Oregon log of 
similar dimensions, having only a specifi c gravity of 
4 8  pounds per square foot, would only weigh 6 tons, 
and consequently float. 

To obtain a pile 100 feet in length and 20 inches 
square, parallel from top to bottom, demands a tree 
15 to 18 feet in girth 5 feet from the ground, and about 
150 feet to the first branch. The Tasmanian blue gum 
easily attains this height. Indeed, so far as height 
and general beauty are concerned, the blue gum is no 
m ean rival to the famous Redwoods of California. A 
large quantity of the timber to be seen at Dover came 
from the yards of Messrs. Gray Brothers, of Adventure 
Bay, Mr. Gray, the head of the firm, states that they 
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often come upon trees from which they could cut piles 
160 feet long ( that is, 6 0  feet longer than required by 
the contractors at Dover ) , before the first branch is 
reached, and others 230 feet high measure 7 feet 
through at the butt. Nor are these figures by any 
m eans the largest recorded for Tasmanian blue gum. 
Mr. Perrin, formerly Inspector of Forests in Tasmania 
and afterward in Victoria, mentions having measur'3d 
lOt fallen blue gum at Geeveston ( on the Huon River ) 
which had a length of 33 0 feet ; and Mr. R. M. John­
ston, the eminent government statistician, speaks of 
"the Tolosa blue gum," also 3 3 0  feet high ; and Baron 
von Meuller, the well-known Australian naturalist, says 
of  a blue gum growing at Southport in Tasmania that 
it contained "as much timber as would suffice to build a 
9 0-ton schooner." And when speaking of these giants, it 
ShO'lld be borne in mind that they are not isolated 
cases, mere curiosities, but that trees of from 200 to 
250 feet are fairly common in the forests, extending 
over thousands of acres in the Huon and Peninsula 
districts of Tasmania, rising high and clear of boughs 
like the masts of great ships. 

The wonderful strength and lasting qualities of the 
Tasmanian blue gum have been more than demon­
strated at the Dover Harbor Works, where their em­
ployment has given the greatest s atisfaction, thus 
calling attention in the most emphatic manner to the 
commercial value of Tasmanian timber. Tests very 
carefully made and at long intervals show that Cl:J 
Tasmanian wood will sustain about double the weight 
of English oak b efore breaking, and will even regain 
its elasticity after bearing a weight at which oak 
breaks, while as to its longevity under water no limit 
appears so far to have been reached.  M any instances 
could be quoted in confirmation of this statement. An 
old ferry-boat built of  blue gum in 1818, and which for 
more than fifty years has been lying a wreck between 
high and low water mark on the banks of  the Derwent 
in Tasmania, shows no signs of decay to-day, and the 
wood, beyond a few stains from the iron fastenings, 

: is perfectly sound. A portion of this old vessel is 
shown at the Hobart Museum, among a collection o E  
Tasmanian timber. In speaking of the commercial 
value of this particular wood, one must not forget that 
a good deal of it is to be found growing within six to 
ten miles of the seashore, thus considerably reducing 
the difficulties of transportation to the timber ships, 
wh ich is effected on rudely-formed tramways. 

Another Tasmanian tree deserving of mention here 
is the stringy b:uk ( EucalY", tus ob liqua ) . In height 
and size this trce is quite equal to its brother, the blue 
gum, and when cut it is by no means easy to distin­
guish it from the blue gum. Its specific gravity is 
usually about five pounds per c ubic foot less, but it is 
often found with knots, which render it less desirable 
for piles required to carry very heavy loads, besides be­
ing more liable to seaworm attacks. It  closely resem" 
bles English oak, particularly when used for flooring, 
for which it is well adapted. 

I t  is interesting here to note that sleepers cut from 
the stringy bark and blue gum are most excellent. 
They have been used on the Dover Harbor Works for 
four years. exposed to the most trying weather, salt 
an d fresh water, v ery heavy traffic of locomotives, 
goliath cranes, etc. , being continually shifted and re­
laid as the engineers of the service require, and yet 
th ey arf' in as good condition to-day as they werp when 
first put down. Large quantities of these sle0pers are 
being sent from Hobart to South Africa, where they 
are highly esteemed. Their great feature is their dura­
bility, their average life being no less than twenty 
years. They cost about $1.50 each, against $1 for 
Baltic or  soft timber sleepers, which do not last one­
th ird of the time. This wood is also admirably adapted 
for wood paving, and if properly laid on a good con­
�rete foundation, will last under heavy traffic fifteen to 
twenty years, and does not polish through use, thus 
giving a sure foothold for horses. 

The Huon pine is another Tasmanian wood deserv­
ing of notice here. For exquisite beauty when pol­
ished and for all decorative purposes it certainly comes 
before the stringy bark. Of this timber Mr.  R. M. 
Johnston says : "It is the grandest and most beautiful 
of all Tasmanian soft woods." Though so beautiful 
that it appears little short of wicked waste to use it 
for any but decorative purposes, it is, in truth, remark­
ably long l asting, declining to succumb to the attacks 
of insects, whether in water or on land. It  is largely 
used in boat building. Still another beautiful wood is 
the Tasmanian blackwood, a species of acacia, which 
very closely resembles mahogany, and which is used 
by the English government at Woolwich Arsenal in 
the manufacture of gun carriages. It is a l so employed 
in the making of billiard tables, si deboards, and deco­
rative work. 

For much of the above information, and for the loan 
of the photographs accompanying this art icle, the writer 
has to acknowledge his indebtedness to Mr. W. Heyn, 
head of th e timber department of Messrs. S. Pearson 
& Son, the contractors for the Admiralty Harbor Works 
at Dover. As already mentioned, Mr. Heyn was sent 



44 
to Tasmania. to select piles, and while there, at the re� 
quest of the Tasmanian Ministry, read . a paper before 
the Royal Society of Tasmania on the timber in that 
colony. Being acknowledged as an expert on. the sub· 
ject, and having had a long experience in Baltic and 
American timber, his remarks were natu rally l istened 
to with considerable attention, and printed for circu· 
lation in the state by the government. In an . interview 
with the writer, he was enthusiastic about the won· 
derful properties of the Tasmanian timber, but spoke 
sadly of the waste he witnessed in the great forests of 
that state, caused through bushfires 
an d useless ring·barking, etc. At the 
same time he had a good word to say 
for the Tasmanian axmen, declaring 
them to be among the finest in the 
world ,  as the splendid workmanship 
shown in the squaring of the Dover piles 
proves. Indeed, at a short distance, it is 
difficult to distinguish whether they are 
sawn or hewn. It  is a curious fact, and 
complimentary to American industry, 
that they infinitely prefer the American 
ax to that made in any other country.  

Scientific American 
Solanum commersom, and comes from Uruguay. He 
obtained some specimens from Prof. Davin, of the 
Marseilles Botanical Garden, who had recently secured 
some of the ' plants. M. Labergerie commenced plant· 
ing the potatoes in a fertile and wet soil on the banks 
of a stream . They began to grow regularly, and in 
1904 he already had 11,500 plants. He finds that the 
yield is no less than 100 tons per hectare :( which fig· 
ures about 30 tons per acre ) in wet soil,  and but 3 
tons per acre in dry soil.  The potatoes are exception' 
ally large and weigh 21f2, pounds, and at the same iime 
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COMPLETION OF THE EAST BOSTON ' TUNNEL. 
The completion of the East Boston tunnel marks 

the inauguration of one of the many rapid·transit suj), 
way systems which are being constructed in the l ead· 
ing cities of the world. The tunnel was built by the 
Boston Transit CommiSSion, under Mr. Howard A. Car· 
son as , Chief Engineer ; and it forms a most important 
extension of the system of trolley subways which that 
ci  ly constructed , several years ago. We take this op· 
portunity to refer to the indebtedness of New York 
city and all municipalities that either already have, 

or  will shortly inaugurate, subway sys· 
terns to the city of  Boston, Which, in 
successfully putting through her sub· 
ways, proved the practicability and 
great convenience of such a system 
where the traffic cond itions on the sur· 
face are badly congested. 

Before leaving . Tasmania Mr. Heyn 
read a second paper b efore the Society, 
in which he declared that the govern· 
ment of that State could take a leaf from 
the method of the Agricultural Depart· 
ment at Washington by establishing a 
school or schools of forestry such as 
are to be found in the United States and 
other great countries. The work of  such 
an institution should include, in his 
opinion, the importation of desirable 
seeds from different parts o f  the world, 
as well as collection of native seeds for 
afforesting · the waste lands . on the isl·  
and ; growth and distribution of nursery 
stock, particularly of trees likely to 
benefit, materi a l l y  , and physically,  Tas· TASMANIAN AXMEN SQUARING BLUE·GUM PILES IN THE BUSH. 

The new tunnel extends from Scollay 
Square, an important station on the 
Boston Subway, beneath a wide arm of 
Boston Harbor, to Maverick Square in 
East Boston, the total distance between 
these two points being 7,480 feet, or 1 . 4  
miles. From Maverick Square the tun· 
nel falls on a grade that varies from 
4.7 to 5 per cent for a distance of 2,0 0 0  
feet. H e r e  t h e  lowest point of th e tun· 
nel below low water is reached, the bot· 
tom of the masonry being 82.3 feet and 
the top of  the rail 73.3 feet below mean 
low water. At this point is located a 
pump well,  where all  water that enters 
by seepage is collected and pumped out. 
The location of the well is about 550 
feet out from the East Boston shore line. 
From this point the tunnel rises for 
about 2,000 feet on a grade of 0.5 per 
cent, until it reaches a point approxi· 
mately below the Boston harbor l ine. 
The grade then steepens to 2 . 5 per cent 

" BIG BEN " . GUM TREE. 

SPAN OF OXEN AT WORK IN A TASMANIAN BLUE·GUM FOREST. Its heigllt is nearly 250 feet ; its  circumfer�nce, five feet from the groupd, ·is �5 feet.; ile interior measures 2Ox25 feet" 

mania ; and practical teach ing, with ocular demon· 
stration, of the art of forestry to . those desiring it. 
The institution w.ould also see that the laws for the 
protection of  forests were rigidly enforced . 

. . .  , ., 
A Ne,v Variety of Potato. 

M. Labergerie has been making some experiments in 
France upon a new variety of potato which not only 
has the advantage of growin g in damp earth, but gives 
an extraordinary yield. This variety is known as 

are of good quality. The branches of the plant are 
as long as 12 feet. The potatoes contain a large pro· 
portion of starch, and he finds 17 per cent in the pres· 
ent specimens. The taste is good, and in this regard 
will ' compare very well with the ordinary varieties. 
The plant is considerably influenced by water and light. 
It appears that the Solanum was considered formerly 
as only good for cattle,  but we now find that it can 
be developed so as to be nutritious and good·tasting. 
At the same time it prefers wet soil where ordinary 
potatoes will not flourish. 

until the first station on the Boston side is reached, at 
a point just beyond Atlantic A venue. Another 1,5 0 0  
feet on a n  upgrade of 4 p e r  cent, reducing in t h e  last 
300 feet to 2.5 per cent, brings the tunnel to near 
Devonshire Street station, and then 500 feet of 3.5 
per cent ascent brings the new tunnel to a junction 

. with the existing Subway at Court Street adjoining 
Scollay Square. 

Apart from its great importance as affording a direct 
double·track trolley road from Boston to East Boston, 
the tunnel possesses particular interest because of the 
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Rear View of Shield With Which the Upper Half of Tunnel 'Vas Excavated. View in Completed Tunuel . Showing the Ventilating Duct in the Roof. 

Devoushire Street Station, Showing lUethod of Interior Finish. View in Completed State Street Station. 

State Street StatJ(m ender Construction. Exit, 
'
�Iaverick Square, East Boston. 

sectional View of the New 'l'unnel from ScoUay Square, Boston, to lUaverick Sqnare, East Boston. 

COMPLETION OF THE EAST BOSTON TUNNEL. 



boldness of the plan upon which it was so successfully 
carried through. In the first place, it is notable as 
lIeing the o'nly double-track tunnel thus far built in 
America. The tunnels under the Hudson River and 
under the St. Clair River, and those now under con­
struction beneath the East River, in connection with 
the Brooklyn Rapid Transit lines, being single-track 
tu nnels and of considerably less sectional area. The 
width of the tunnel under the harbor where it is lined 
with ribbed tile is 23 feet, and in the upper part of 
State Street and Court Street it i s  2 3 . 6 7  feet wide. 
The height of the tunnel from the top of the rail to 
the roof in the upper part of State Street and Court 
Street is 14.17 feet, and in the lower part of State 
Street, and under the harbor, the height is 1 7 . 3  feet. 
The excavation was done partly in open cut, this 
method being used where the tunnel lay near the sur­
face, and there were no physical or other difficulties to 
prevent its use, and partly by means of shields and 
compressed air, the latter system being used in the 
construction of about 4 ,900 feet of the tunnel. It is the 
latter part of the construction that is most interesting, 
because it was carried through by an entirely new and 
exceedingly bold method which, as far as we know, 
has never ,  been attempted under similar conditions. 

When the b�rings for the proposed tunnel were made, 
it was found that it would pass through a stratum of 
exceedingly fine bowlder clay; of a consistency much 
firmer and more reliable than is usually found in sub­
aqueous tunneling of this kind. Hitherto in such tun­
nels, where the shield has been used, among which 
might be mentioned the Blackwall tunnel under the 
Thames, London, and the tunnels under the St. Clair 
and Hudson rivers in this country, it has been cus­
tomary to use a completely circular shield,  which is 
pushed forward by hydraulic pressure, the tunnel as it 
is excavated being lined with a heavy segmental cast­
iron lining, which is bolted together and grouted to 
tender it perfectly water-tight. For a double-track 
road like this, however, the use of a circular tunnel 
would have involved much more excavation than was 
really necessary to accommodate two lines of trolley 
cars, .. there being a considerable amount of waste 
space in �uch a tunnel both above and below , the cars. 
The engineer, therefore, determined to take advantage 
of the firm nature of the material, and build the tunnel 
with a semicircular roof, perpendicular side walls, and 
a flat invert. 'fhe irregular section that this method 
necessitated, made it impossible to use a shield in the 
ordinary way. Consequently, a semicircular half­
shield was used for the construction of the upper half 
of the tunnel, and the lower half was built by means 
of drifting, in the manner now to b e  described. 

Two bulkheads were constructed, one at each end 
o f  the central portion of the tunnel extending below 
tW' river, and these were provided with the usual air 
locks. Th e next step was to drift out two small tun­
nels, one iii. - the line of each side wall, and large ' 
enough to permit these walls to be built therein. The 
walls were built of concrete and carried up to the 
springing of the semicircular arch. On the top of the 
walls was laid a heavy trackway, upon which rested 
the ends of , the semicircular sh ield. The shield was 
tj1en advanced by ' hydraulic pressure in the cus­
tomary way, the clay being dug out, passed back 
through the central openings, and removed through the 
air locks. The concrete roof, three feet in thickness, ' 
was then rammed in place, being temporarily sup­
ported on falsework, in the customary manner. The 
material lying between the side walls was then exca­
vated down to grade and the concrete invert was built 
in place. Except for a blowout, and one or two minor 
accidents, this very bold and original method of exca­
vation was carried through successfully. The ' pneu­
matic pressure served to hold the clay in place until 
the concrete side walls, arCh, and invert had been built 
in place and given sufficient time to harden. The bold­
ness of this scheme will b e  appreciated when we re­
member that at exheme high water, the bottom of 
the excavation was exposed to a head of about 100 feet 
of water, and that until the concrete shell had been 
built in and had set there was nothing to prevent in­
ward , collapse, except the natural tenacity of the clay, 
assisted by the pneumatic pressure. 

The work presented many features of engineering 
interest, arising in some cases from the cramped loca­
tion, and in others from the fact that lofty buildings 
abutted on the tunnel and care had to be taken to 
provide against lateral displacement. To relieve the 
lateral thrust due to the weight of the concrete arch, 
�nd its superimposed load, a series o f  cross-tie rods 
with turnbuckles was let into the arch n ear the crown. 
These were so arranged that when the concrete had 
set, the rods could be removed. In some ' portions of  
the tunnel near the high level s, the structure was built 
with a flat roof; the necessary bending strength being 
secured by embedding twisted steel rods in the con­
c'rete-a method o f ' construction known as reinforced 
concrete. 

In order to secure proper ventilation, an air duct 
was formed at the crown of the arch. extending from 

Scientific American. 
Webster Street, East Boston, to and under the llarbor 
to the Atlantic Avenue station. It  has a cross section 
of about 48 square feet, and is , formed of  a diaphragm 
one inch in thickness, made of metal and inclosed in 
cement mortar. This diaphragm is attached to the 
tunnel walls by steel rods and plates which are then 
'incased in concrete . At the center of the duct, midway 
between the two ends, is a partition which divides it 
into two approximately equal portions. On each side 
o f  the partition there are fourteen openings, each 4 
feet long and 1 foot 5 inches wide, formed in the flat 
portion of the ducts ; and at intervals of about 550 feet 
there are other groups of openings diminishing in 
number as they approach the chambers above the sur­
face in which the fans are located. These openings 
are fitted with doors which can be opened or closed 
from the tunnel below. Fresh air enters the tunnel 
from the portal at East Boston and through the station 
near Atlantic Avenue. This air moves to near the 
middle of , the tunnel and then passes up through the 
openings into the duct, through which it is drawn back 
to the east and to the west, and leaves the tunnel 
through the ventilating fans located near each end 
of the tunnel-

Work on .the tunnel was commenced May 5, 1900,  
so that the work has taken about four and a half  years 
to complete. Its approximate cost is $3 ,300,000.  

THE NEW GRAND CENTRAL STATION, NEW YORK. 
( Continued from page 40. )  

i s  considerably the largest o f  its ' kind i n  the world. 
Its width is 160 feet, its length 470 feet, and the 
height from the floor to the top of the domed roof 
is 1 .5 0  feet. The noble arched and domed roof of the 
concourse will extend entirely across the full width 
of the station building, a distance of 300  feet, or from 
Vanderbilt Avenue to Depew Place ; but the concourse 
floor will be carried westerly under Vanderbilt  Ave­
nue for a d istance of 170 feet. Back ' of the concourse, 
and located under the ticl{et lobby, will be the main 
waiting room, which will have twice the area of the 
wait�ng room of the present station. Surrounding it 
will be severa l .  retiring rooms, telephone and tele­
graph booths, and the vario)ls ·otp.er_ c0l!ve�i�!1�es .of a. 
modern station. Back of the waiting room will be a 
large restaurant, located beneath the broad approach 
to the station. Across the northerly end of the con­
course will extend the customary l ine of gates ad­
mitting to the express platforms. Beyond the gates 
will  be located no less than thirty-four stub tracks, 
with broad platforms between them, the average width 
being about 16 feet, extra space being ' provided, in 
order to avo id ' the crowding which is such a trouble­
some feature under existing conditions. Of these 
thirty-four tracks, the westerly eight o r  ten will be 
reserved ' p referably for incoming trains, and the arriv­
ing passenger, on passing through the gates onto the 
concourse, will find himself opposite a large cab stand, 
and with conveniences right at hand for securing his 
trunk and driving away w ith it  with as l ittle delay 
as possible. In addition to l eaving directly by cab, 
he has the choice of four other means of exit from 
the stat ion ; for he may pass by a covered walk directly 
to the Subway, or by a 25-foot stairway to the concourse 
gallery and so into the main ticket ,lobby, or' he can 
pass out to Madison Avenue and Forty-third Street by 
a covered subway, or crossing the concourse, he may 
leave by another covered subway to Lexington Avenue .  
It w i l l  be understood, of course, that t h e  thirty-four 
tracks extend the full  width of the concourse, the most 
easterly track abutting on Depew Place and the most 
westerly on Vanderbilt Avenue, and this, of course, 
necessitated some careful engineer'ing worl!; in , sup� 
porting above these tracks the immense weight of the 
northerly half of the stat ion building, containing the 
company's offices. Care has been taken to so arrange 
the supporting columns that none of them shall inter­
fere with the passenger platforms. To recapitulate, 
it  should be explained that the ticket lobby and the 
gallery are at street level, and the express tracks, the 
main concourse, the express waiting rooms, and the 
restaurant are at a l evel 15  feet lower than that of the 
street: 

The plans for tlie new station involved, as an 
absolute prerequisite to success, that the suburban 
travel should be entirely separated from the express ; 
and it was considered that the best way to insure thi s  
w a s  to place the suburban , tracks below t h e  express 
tracks and provide a suburban concourse, waiti�1b 
rooms, and other conveniences on this lower level. 
Moreover, it was decided that, with a view to further 
separating the two classes of travel, separate entrances 
and exits should be provided, so that the suburban pas­
sengers could enter or leave the lower level from the 
street or the f?ubway without meeting the long-dis­
tance travel . Access to the suburban tracks and sta­
tion is obtained by gradually depressing the two out­
side fracks , ' in the entrance tunnel below Park Ave­
'nue until , they , reach the ' lower l eveL , In the rush 
hours the suburban trains will pass into the "Itation 
anll around a loop which will extend beneath the res-
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taurant on the express level, the trains passing out 
again without breaking bulk. Toward the close of 
the 'rush hours, alternate trains will discharge their 
passengers from the series of seven stub tracks, which 
occupy the train space within the loop and in front of 

" the suburban concourse. Trains will b e  stored here 
and ;in the station yard until the evening rush hour, 
wb.en they will be switched out into service again. 
Provision is made at the inner end of the loop for 

' connection direct to the tracks of the Rapid Transit 
Subway below Fourth Avenue ; and it is a fortunate 
circumstance that Mr. Parsons, the Chief Engineer of 
the Subway, by moving the two tunnels below Park 
Avenue over toward the curb line, made provision for 
this conneCtion with the New York Central system, 
although, at that time, the New York Central Company 
was not disposed to consider any such connection. 

The suburban station is provided with a broad con-' 
course and with the necessary waiting room and other 
conveniences, all arranged on the lower level, and with 
separate exits both to the Subway and to the street. 
This stat ion is,  to all intents and purposes, absolutely 
independent of the express station above ; although 
provision is made by means of staircases for com­
munication direct from the ticket 10b1:)y and .the main 
concourse to the suburban station. 

I n  conclusion, it should be mentioned that the ca­
pacity of the Park Avenue tunnel has been increased 
at least one hundred per cent by the great enlargement 
of the station yard. One o f  the most serious obstacles 
to a further increase in the number of passenger trains 
u nder existing conditions, is the fact that the storage 
yard for express trains is at present located at Mott 
Haven, and every express train that enters New York 
has to make the trip through the tunnel four times, 
twice in entering and leaving the station with passen­
gers, and twice in making th e  round trip to the yard 
for cleaning purposes. With the enlarged area of 
yard provided in the new arrangement, the storage o f  
express trains w i l l  take place at Forty-second Street, 
and the tunnel will be relieved proportionately. 

The whole of the station yard will be operated elec­
trically, as will also the suburban trains on the 
New York Central, the Harlem, and the New Haven 
Railrdads: " Suburban ' trains 'will' be operated on the 
multiple-unit control system with motors on the 
car axles, and shorter trains will be run at more fre­
quent intervals. The long-distance expresses will be 
hauled as far as Croton on the main line,  White Plains 
on the Harlem D ivision, and Portchester on the New 
Haven Road, by electric locomotives. It  is expected 
that the local service will be in operation in froI)l 
two to three years' time, and that the whole scheme 
will be completed about a year later. 

. 4  • . •  

The C a rrent Supplement. 

The current SUPPLEMENT, No. 1516,  opens with a con­
tinuation of our correspondent's review of the Paris 
Automobile Show. His two articles, taken in cpnnec­
tion with the Automob ile Number of the SCIENTIFIC 

AMERICAN, which is to bear date J anuary 28, will give 
the reader a most excellent review' of automobile prog­
ress in Europe and America. Mr. Ambrose Swasey 
writes ' on " Some Refinements of Mechanical Science." 
Dr. 0: F. Herz discusses at length the great frC'zen 
S iberian mammoth which he unearthed in 1 9 0 1 ,  in an 
al most perfect state of preservation. Splendid pic­
tures accompany the text. Prof. Will iam Bateson's 
article on breeding and heredity is continued. Prof. 
G. W. Ritchey presents' another chapter on the "Mod­
ern Reflecting Telescope, and the Making and Testing 
of QI!tical Mirrors." In this" iPEltallment he discusses 
silvering. Arthur Gulston's splendid discussion of ice­
breakers and their servt'ces is concluded. 

N e x t  Week'" Special ,l u t o m o b l l e  Issu e. 

This is the season of the year when the prospec­
tive automobile buyer casts about him for a machine 
that suits his taste and purse. For several years the 
SCIENTIFIC AMERICAN has come , to his assistance by pub­
lishing special automobile issues, in which the very 
latest types of cars, big and little, costly and cheap, 
have been described with a fullness of detail and a 
wealt h  of il lustration that have been of immense assist­
ance in such a selection. This year the SCIENTIFIC 

AMERICAN will outdo anything it ever before attempt­
ed in this direction. Next week's Special Automobile 
issue will contain forty-four pages, and will be larger 
than any o f  its predecessors. The subject of the col­
ored cover is a wild automobile ride through a blind­
ing snowstorm. 

Naturally, the issue will  be devoted largely to the 
products of American manufacturers ; but the foreign 
maker has by no means been forgotten .  Commercial 
vehicles, novelties of the Automobile Show, motor bi· 
cycles, racing cars, automobile accessories, are also 
discussed. For the general reader extra pages ' have 

. been .incorporated in the issue, which pages are de­
voted ,  not to automobiles, but to the usual subjects 
described and illustrated in these columns. 
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RECENTLY PATENTED INVENTIONS. Busints$ an" Ptrsonal Wants. ! ' itl:im�ri \\  .� OC General Interest, ----------------- . I I il�, 1 illi11IJ1J. Llill l \ . I�l!": READ THIS COLUMN CAREFULLY.-You "ll �_i\-:-U iG:1r ANIMAL-TRAl'.-J. KERNS , West New will lind inquiries for certain classes of articles �}lTO t e c.- 'I � � York, N. J. In the present patent the object numbered in consecutive order. If you manu- \ 1 " .  Q "  \ """"',..- ___ of the invento r  is to provide a new a nd im- facture these goods write us at once ' and we will 

1'\ an d-O,uerl es'. send you the name and address of the party desir­proved animal-trap, more especially designed ing the mformation. ill every ease it is nece". 
for trapping alive fish, crabs, and other ani- sary to give the nUlIlber ot' the inquiry. 

mals, the trap being simple, easily set, and :n: U N N  &; CO. 
quick in action. The trap can be relidily low- Manne Iron Works. Uhwal{o. Catalol<ue free. ered into the water for the fish, crabs, etc.,  
t o  get to the bait and to become entrapped el��t��i';,!n��·n?a��i'!;,-rg�w::, ':.�

u�a�����r
�'IO�� "t�� alive within a basket. . .  Cotton Candy." 

PLUG.-E . M. HALL, Raymondville,  N .  Y. For logging engines. J. S. Mundy, Newark, N. J. 
Mr. Hall 's  present invention i s  an improve- I I n q u iry No. 6405 .-For ma kers of decorative 
ment in plugs for use in rolls of paper, and has glass spangles vr ornamental cut glass. 
for its object the provision of a novel con- U C. S." Metal Polish. Indianapolis. Samples free. 
struction whereby to p revent the p lug from 

PI�r-,;�:,:�.re��(;n
6��1���;;,1.0r manufacturers of copper 

slipping out of the roll during storage and 
shipment of such paper-rolls. 

DUMB-WAITI<JR SHA FT.-G. GEIlAERDTS, 
New York, N. Y. In this patent the invention 
rela tes to masonry ; and its object is to pro­
vide a new and improved dumb-waiter shaft or 
like structure formed mainly of building­

Perforated Metals. Harrington & King Perforating 
Co., Chicago. 

Inquiry N o. 6407'.-For paper decorati v e  panels for , tapestry work, also for theatrical scenery from which to paint� 
Handle & Spoke Mchy. Ober Mfg. Co . . 10 Bell St., 

Chaj;Crin Falls, O. 

blocks or tiles and arranged to insure the dr
l
a��'!�y No .  640S.-For makers of a pneumatic 

formation of light but exceedingly strong and 

tl.l ... "\ i''::; Tu C:U1tH..1!Ji:SPU � UJ1..jlYi';:S. 
Names and Address must accompany all letters or 

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

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

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

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

SpeCial Written Information OD matters of personal 
rather thaD general interest cannot be expected 
without remuneration. 

Scientific Americp.n Supplements referred to may bl' 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for exam ina tiOD should be distinctly 
marked or labp]ed. 

( 9520 )  W. A .  T. asks : Would you d . bl I I  I Addin!(, multiplying and dividing machine, a l l  i n  one. nra e wa s. Felt & 'I'arrant Mfg. Co., Chicago. kindly give me directions for a spark coil for 
Cl:FF-HOLDER.-A. P. GILLEN, Chicago, I Jn q ul ry No .  6409 .--For information concerning 3-horse-power g.asoline engine ? Size of core, 

Ill. The invention relates more especially . .  Patrick Meta,." feet and number of wire for primary ; also 
to that type of cuff-holders which are sec ured Sawmill machinery and outfits manufactured by the feet and number of wire for secondary. I 
within the coat-sleeve and secure the cuff in- Lane Mfg. Co . .  Box 13, Montpelier, Vt. have 550 feet of No. 18 c otton-covered wire 
dependently of the shirt-sleeve. '1'he principal I n qui ry N o . 6410.-For disks of prepared paper that I would like to work into the coil. Want 
object is to p rovide a holder in which the !�� i1,�i�lll

lgi;;};;ki� °Jia��re�� ��gV�il�i��\�: ;
f��� 8�:;� coil to give about 1h -inch spark. A. SUPPLE­

cuff may b e  readily adjusted without chang- patcbes o f  chemical substance. :.I1:E·NT 1'10. 1�81,  which we have sent you upon 
ing the position of the holder w ithin the Special Machinery to order, manufacturing, metal your order, gives full information concerning 
sleeve. A further object is t o  p r ovide a holder stampings, etc., Brickner Machine Co., Tiffin. Ohio. a coil for gas engine ignition, if  one has gen­
operated by pressur

.
e upon t

.
h e  outer surface I In q uiry No .  �4 1 1 .-For makers of fancy paper eral know ledge of the work of construction. 

of the sleeve and which is so constructed that shades for electflc light glo bes. Lacking this, it would be best to get Norrie 's 
it may be set and held in open position ready Robert W. Hunt & Co. bureau of consultation, chem· " Induction Coils," price $1, which gives de­
to receive the cuff, so i t  may be introduced ical and p hysical tests and inspection. The Rookery, tailed instruction in this work, together with 
and secured with .great ease and rapidity. Chicago. tables of data for all the parts of coils of a l l  

DENTAL 'l'OOL.-E. FOIlQl:IG:'<ON, N e w  ClI���!i� !i,?iit
6

ptJ�b:-For makers of wooden blocks 

York, N. Y. The inventor' s obj ect is the prO- I Patent for sale or on royalty.-Comhination watch, vision of a dental tool to be used for sc aling I fob chain. key and chatelain bag protector. D. Summa. 
off calcareous deposits from the teeth and also 129 Thompson Street, New York City. 
to enable the dentist to conveniently and J n q u i l'Y N o .  64 1 :J .-For m akers of wooden thumb 
quickly form and scrape a tooth-carrying rub- screws. 
bel' plate t o  aceurately fit the same against the The celebrated " Hornsby-Akroyd " Patent Safety Oil 
hard palate or roof of a person's mouth. Enl<ine is built by the De La Verg-ne Machine Company. 

PAY-RO L L.�C� '11. CHICHE STER .. Placerville, Foot of East 138th Street. New York. 
Cal. 'i'he intention of the inventor i s  to pro- t i !� quiry No . 641 4.-For dealers in patented novel-

vide a new and improved pay-roll for the use I have every faCility for manufacturing and market­of merchants, contractors, lumbermen, or other ing hardware and house furnishing specialtiel:3. Wm. 
employers of labor arranged to embrace a McDonald, 190 Main St., East Rochester, N. Y. 

sizes up to a 12-inch spark. Do not use so 
coarse a wire as No. 18 in a secondary coil,  
and use a c oarser wire i n  the primary. Two 
layers of No. 14 will be right for primary, 
layer 6 inches long. Three-fourths p ound of 
No. 3 6 silk-covered will be right for secondary 
to give a half-inch spark. Core should be % to 1 inch in diameter and 7 inches long. 
2. If a person sparked his engine with a 
magneto, would he need a coil also ? A. A 
magneto can be made which wiII rendel' a coil 

neces­
to en-

time-book, a ledger, and a receipt-book t o  show I n q ui ry No. 641 5 .-l<'or makers of steam engines 
a t  a glance how an account between an em- from J.S to 1 h. p. 

unnecessary, but a battery and coil  are 
sary till  the machinf' has speed enough 
able the magneto to generate. 

( 9521 )  C. S. J. asks : I wish to learn 
player and an employee stands at any time. T b e  SCIENTIFIC AMERICAN SCPPLEMENT is publish- the cause of trichime in pork. A. The trichina 

SI� G LE _ 'i'RIGGER MECHANISM FOR inl( a practical senes of illustrated articles on experi- spiralis i s  a worm, a p arasite of the hog. It 
mental electro-chemistry by N. Monroe Hopkins. is often found in great numbers in the flesh DOUBLE-BARREL GUN S .-J. C. BIlOYLES, 

I n q uiry No. 6 4 1 6 . -For machines for makin" bri- of these animals, in the encysted condition but Birmingham, Ala. 'rhe invention' relates to quettes from marsh mud, or Who cuntrol the process. still alive. If such meat is eaten WithOllt locks for douhle-barrel guns, and particularly WANTED. _ Revolutionary Documents. Autog-raph cooking thoroughly,  the parasite is taken into to that class wherein a single trigger controls Letters . .  Journals, Prints, Wasbmgtoll Portraits, Early the body and is rapidly propagated. The worm and operates both hammers. 'l'he trigger is American Illustrated Magazines, Early Patents si�ned came originally from the rat. As hogs eat so arranged that by sliding forward or back hy Presidents of the United States. Valentine's th Manual, of the early 40's. Correspondence solicited. rats, ey pass into the hog and thence into it is adapted to come in contact with the reo 
Address C. A. M . . Box 773 , New York. man. 'rhe only preventive is thorough cook-spective sears of the two hammers. Thus . Th ' k ' I 1  th t ·  h ' el'ther bal'. re1_ may be fired at will,  according Inq uiry N o. 64 1 7'.-]'or machinery for cleaning d

mg. I S  I S e ric moo_ No rare or un-
clothing. erdone pork should ever be eaten. The risk to the p""ltion in which the trigger Is set, 

Any metal , sheet, band , rod, har, wire ; cut, bent is too great. The cost of immunity is so 'Iittle,  or the barrel may be fired successively without 
crimped punched, s tam ped, shaped, embossed, letter- that anyone may be safe. Cook all pork such shifting of the- t{·igger. ed. Dies made. Metal Stamping Co., Nial{ara Falls, N. Y. thoroughly. 2. The cause o f  p tomaine p oison-PAST:BJ l!'ASTENING F'OR RUGS OR I n quiry No. 641S.-For makers of ice machinery ing by eating pork. vVhat causes the pre sence CARPETS.�C. C . CONNER and T .  GRI :M LIU-t , �g�b��l���h.

also for IU akers of corrug-ated Iron arches of the poi son, how' the poison can be pre-New York, N. Y. r£he invention of 1Iessl'� .  
We manufacture gasoline motor and high-grade rna. 

vented, and whether or not there is any way Conner and GrimIer relates to fastenings for 
chinery. castings best quality gray iron. Select pat. of detecting the presence of poison before using rugs or carpets, their more particular obj ect terns, and Jet us quote prices. lfrontier Iron W orkst the meat ? A. Ptomaines are formed by de­being to produce a fastening of suitable' form BuffalO, N. Y. composition. If only fresh food is  used, one to be held in place by paste and, iE dpsired, I n q u i ry ISo. 641 !1 .-For large quantities of draw wiII be safe from these poisons. 

to utilize a partial vacuum a s  an a uxi liary knife with 6-it,cb "'ade. ( 9522 )  H. S. N. asks : I have been a means for secul'iIJ!.(_ the fasten i ng ill p osi- M f cturers Of patent articles dies metal stam p ,n .. anu a , 
. ' . , - I  reader of your paper for severa l years, an d tion. ing, screw machine wo�k, hardware sp�ClaltIes, machw e always enj oy reading i t .  I should l ike to sub-S PRING-ROLLFlR.-W. A. HADDEN, New ery and toois. Quadnga ManufacturIUg Company, Id mit a p roblem for solution. '1'he problem is York, N. Y. In this case ihe iuventiolJ refers South Canal Street, ChlCago. this : Several years ago I took a picture of to improvements i n  spring·rollers partic u l arly f n qniry N o .  64�o.-For m akers of bottles for f t . 

soda water w ith Codd's ball stoppers. a ast raIn while running, a J\Iichigan Centrnl adapted for use with hea.yy shades, displaying jj' t . 
WA�.T�D.-Having a thoroughly organized a..:ency ler, a a pomt about two miles east of De-fabrics, and the like. With a spri ng··roller as ,. fi t 0 d I force, we are desirous of securing Exclusive Pacific ca ur. n eve opmen t  the p late showed a usually constructed it ofte", happens j );at in 

Coast Agency of Articles of Merit, where personal sol1- blur of 1 -32 inch, i . e . ,  the pilot did. I used a roIling up, the end of the shade or other ma-
citation is required. Address Suite No. 2, 47 Geary Vive extra rapid p late ; the focus o f  the lens terial will, through the spring force, pass over Street, San Francisco. Cal. was 6 inches ; the distance of the engine, the the roller several times, thus weakening ',he 

Inq u i ry No. 6 i21 .-For makers , of earth en bak- p ilot, from the c amera, 50 feet ; the length spring force and making i t  necessary to remove ing ut ensils  containing asbestos. of exposure, 1-100 of one second : camera was the roller to rewi n d  the spring. 'i'h� inven tion CALCULATIN G  MACHINES.-Wanted, first-class firm p l a c e d  at an angle of 1 5  deg. w i t h  the track. provides suitabl e  means to obviate the above willmg to take up the agency and sale in the Uni ted What was the speed of the train ? The camera difficulties. States and Canada of a well-known calculating ma- was a Vive, 4 14 x4 ';.;"  meniscus lens. A.  The chine. Terms very favorable. Apply Grimme, Natulis 

Hard,vare and Too] ". 

WRENCH .-H. PHELA:'<, Jimenez, Mexico. 
Mr. Phelan's invention relates to improvements 
in wrenches of the type having a fixed jaw 
and a sliding jaw, an object being to provide 
a wrench of this character that wiII  be com­
paratively light yet strong. and that may be 
quickly adjusted to a nut or pipe. 

& Co., Braunschwel!(, Germany. solution of your p roblem of the speed of the 
Inqu iry No .  64�� .-For makers of fiberloid. train i s  not difficult, at least so far as a 
Rowe'S Automatio Carpenter's Hammer Device.- sufficiently close approximation is concerned. 

United States, Canada and Great Britam patents grant- Start with the fact tha t  the image of the 
ed. ,"Vill  sen same outright. consider royalty or cor- pilot moved 1-32 inch during exposure. Sinee 
respond WIth some one with capital. Send for descrip- the lens i s  6-inch focus and the pilot i s  50 tive circular. Geo. H .  Rowe, Patentee, Box 442, Ennis, feet away, the pilot moved across the line Texas. drawn through the center of the lens, 1 00 
c
1

tilo�
I���o���ngt2 3 .-For machinery for the desic- times 1-3 2 inch, or 3 . 1 25 inches, sinc e 50 feet 

Inquiry N o .  64�4.-For makers of call hoxes is 100 times 6 inches. And since the camera 
similar to those employed by the W estern Umon Co. made an angle of 1 5  deg. with the track, we 

Inq u i ry N o.  64�5.-For makers of woven wire bed must divide. the 3 . 1 2 5  inches by the sine of springs, also spiral springs. 
Prilne Mover" and Their A cces"ories. Inquiry No. 6 '1 26.-For machinery for evapcrat- J 5 deg. to find the distance the pilot moved 

FOR RECIPROCAT- in;: sweet corn for table use, during the exposure. This gives 12.07 inches EQUAI,IZING-GEAR 
New I nl.

I
tu

n
r
q
e
u
. 

iry No, 64 �7'.-For makers of art metal fur- as the distance the train moved in the time ING PRIME )WVERS.-I\L NEUMAYJllR, 
York . N. Y. 'i'he inventor's object i s  to pro- Inqu i ry N o . 64 � 8. -F()r makers of el ectric stor- of exposure, or 1 -1 00 second. In one second it 

. " . f " • age batteries. such as are used for propelhng auto- moved 1,207 inches, or 100 feet 7 inches. This Vide a power-equallzmg gear or pnme m ov mobiles and recbarged by electricity. Is a speed of somewhat over 71 miles per hour.  ers having a pair of cylinders and pistons re- In quiry No. 642 9 . -Fnr parties to builn 1.000 or As we said above, this Is an approximate solu­cipl'ocuting therein, arranged to give the pis- m ore aut�os per year .. complete, on contract, draWIngs 
. . and samples furtnshed. tion, but stilI  not far from the result which an ton which has passed a central

. 
pOSitIOn a I n q n i ry No. 64:l1t. -For an est.imate of cost Of exact solution wou l d  give . rapidly increasing mechanical aSSIstance from 8:nall plant of machinery for makIng un boxes of all 

the other piston to 
.
eliminat e  all �anger of the 81;':�nll'V No. 64 :l 1 .-For m akers of hollow wire, ( 9523 ) J. S. M. asks : Will you kindly 

prime mover stOPPIng when a pIston reaches s maH pressure t.ank and �asohne lamps. answer in your column of NoteR and Queries 
the central critical position referred to. In qu irv No. 6432 .-For m achin ery and appliances the inclosed questions relative to Roman c om-

for oil  refining. ' putation '! I suppose the matter is simple NOTE .-Copies of any of these patents will I u q uirv No. 643 3 . -For makers of door openers 
cents each. and closers. . enough, but I have never come across any be furnished by Munn & Co. for ten 

Inqui ry No . 64 � 4 . -For machinery for CrushIllg work explaining it .  nor any person who m I Plea se state the name of the patentee, title of I and grin ding "reeu foodst.uffs. to pr�pare same for dry- have asked who could throw any light Oil the the Invention, and date of this paper. ing, also for machinery for such drymg. 

47 
subject.  A. Very little i s  known concel'lling 
the method by which the Homans used their 
very inconvenit:mt notation for performing the 
ordinary calculations. 'l'hey are supposed to 
have used the abacus for all except the most 
simple problems. '1'hls instrument is in com­
mon use now by all  Chinamen, and i t  is not 
difficult for any one to see it  used wherever 
these men may be found. A description of the 
abacus may be had from any encyclopedia. 
'i'here was a !'od for each denomination of 
numbers to millions, seven rods each carrying 
five balls. Another set of short rods corres­
ponded to these, and had one ball sliding on 
each. They could thus count by lives and 
carry by tens. Other rods supp lied their need 
for calculating ounces. }i'urther than this 
their business did not require them to go ; 
they ne {er needed to divide the distance of 
the sun by the velocity of l ight. They died 
in total darkness in regard to both of these 
data of the universe. As we said at the 
outset, we do not know tbe . detail of the 
method by which the Romans made their cal­
culations. 'rheir mode of writing nUDlbel's 
was not like ours by placing like denomina­
tions in the same column, but each letter 
had its significance, and each number could he 
added by itself on the abacus, since each rod 
meant a denomination. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the W eek Ending 

January 1 0, 1 905 
A N D  E A C H B E A R  I N G T H A T  D A T E 
[See note at end of list about copies of these patt>ll tf . , 

Abrading machine, E. L. Buzzell . : . . . . . . . . .  770, rIS·l 
i�.bl'usive 111ateria] to metal bodies, fustPll-

ing, E .  G .  Case . . . . . . . . . . . . . . . . . . . . . . . . 77n. (}:U 
Acid, making h�rdrochlol'ic, '\iV. rI'.  Gibbs . . 77t1, U.J�� 
Acins, meam; for elevating, S. lIughps . . . .  �

7
I Z

I � " �S :� 
Adhesives, prodUCing, H. K. Brooks . . . . . .  <J uOu 
Agricultural implement riding attachment, 

N. H.  Bloom . . . . . . . . . . . . . . . . . . . . . . . . .  77H, G1 U 
Air cooling apparatus, S. C. Davidson . . . .  779,414 
Alkaline solutions of soda chromate, treat-

ing ,V. T. Gibbs . . . . . . . . . . . . . . . . . . . .  77H, 70G 
Amalga'matillg apparatus, Jean & S��hmitt 780,002 
Amusempnt, w1drlpool for vnhlic, .J. A. 

Bruce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' 77H, 4H4 
AJlimal liipping machine, C. A. Newberry 780,0 1 1  
Animals, freeing the soil, tn'ps, or plallts 

frOID harmful, S. Lokuciejc\vsky . . . . 779,791 
Anvil, vise, and drill, combination, J.  

Weathe!'s . . . . . . . . . . . . . . . . . .  " . . . . . . . . .  779 , 51 1  
Auger, earth, 'V .  E .  itohertson . . . . . . . . . . . . 779, 968 
Automohile , E. It. Hewitt . . . . . . . . . . . . . . . . . 779, 47'7 
Bag, bale, etc . ,  tie, G. ,J. Schuhmacher . . .  

7
7

7
7�.J', 8

6((,.�� 
Barre I ,  Melson & Marvil . . . . . . . . . . . . . . . . ..) 
Barrel, hat, C. I�. Fucigna . . . . . . . . . . . . . . .  779, 6-15 
B a sket, C. Seitz . . . . . . . . . . . . . . . . . . . . . . . . . . 779, 878 
Battery. See Electric battery.  
Battery plates,  protective covering for 

storage; A.  l\JE'ygret . . . . . . . . . . . . . . . . . . 77fJ, ;)53 
Battery ziuc, F. J.  Delavie . . . . . . . . . . .. . .  _ .  77!J, 6!Ja 
Bearing, center, .T. C. Barbel.' . . . . 779, 572, 770, 57:1 
Bed, divan folding, W .  'I'hompson . . . . . . . .  77H,H19 
Bedstead and bed bottom, extensible, L. 

Pieper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77!J, 622 
Belt conveyer apparatus, T. Rohins , Jr . . .  779, 00(; 
Belt fastcner, J. C. Conn . . . . . . . . . . . . . . .  77H, 587 
Belt guide, W. , C .  II .  & R. A .  Caswell . . 77\), 767 
Bilgc block . .J. HickleI' . . . . . . . . . . . . . . . . .  77n. 600 
Bin- gate , R. C. Dugan . . . . . . . . . . . . . . . . . . .  779, 5nO 
Binder, loose leaf. Sheridan & Wheeler . . . .  779, 87H 
Binder reel , R. R. Soberg . . . . . . . . . . . . . . . . 779, 884 
Bindel', temporary, W .  C. Abbott . . . . . . . . . 7HJ, 6S1 
Blank feeding apparatus, C. B. & C. D. 

McDonald . ' "  . . . . . . . . . . . . . . . . . . . . . . .  ,. 779, 555 
Blank holder, G .  ,Yo Camphell . . . . . . . . . . .  770, 52'5 
Blinds rising by the wind, device 'for pre-

venting shop window, S. S. Willmott . 77D, 827 
Blotter, revolving, E. J\'1. "'\T ilson . . . . . . . .  779, U7U 
Boat, sail, J.  P. Pool .  . . . . . . . . . . . . . . . . . . .  779, 440 
Bobbin, J. F. Williams .  _ . . . . . . . . . . . . . . . . .  779, 826 
Boiler furnace, steam, T .  IJemlOn 779,791 1  
Book bill M. L. Schultze . . . . . . . . . . . . . . 77D,742 
Book : bla";k, J. B .  Aichhob . .  _ . . . . . . . . . . . 779. 457 
Rook credit coupon, L. P. Routt . . . . . . . . .  77H,f)71 
Book

' 
stack, H .  P. Macdonald, Jr . . . . . . . . .  779,723 

B ooks, " etc . , expansible locking clasp for,  
J. G. Gifford . . . . . . . . . . . . . . . . . . . . . . . . . .  779,U22 

Borillg device, square hole, K. Auerbach . .  779,G17 
Boring machine, Harker & Allcock 77!J. 9:_n 
Bottle, antirefilling, L. Kuntz . . . . . . . . . . . . .  779, 611 
Bottle antiseptic feeding, C .  \Y. Tinling . .  779, 749 
Bottle ' 

closures machine for applying, Coale 
& Greellsfelder . . . . . . . . . . . . . . . . . . . . . .  779,991 

Bottle nipple holder, nursing, 1,\ C .  Brooke . 77\1, 582 
Bottle Don-refillable O .  J.  Schinck . . . . . . . .  779, 8()5 
Bottle

' 
non-refillable: P. B .  T.  Berner . . . .  779, 832 

Bottle : non-refillable, H. P. Hall . . .  _ . . . . . .  780, 000 
Bottles apparatus for simultaneously cork-
. i�g a number of, Hyden & Simonsson 779, f:i44 

Bowling alley, P. A. Haberl . . . . . . . . . . . .  779, 999 
Bowling alley , automatic, T. & F. R. Mc-

N amara . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " 779, 494 
(Box or receptacle, V\T. R. Comings . . • . . . . .  779, 466 
B rake hanger, non-chattering, E. H .  Sco-

field . . . . . . . . . . . . . . . . .  _ . . . . . .  _ . . . . . . . . . 779, 626 
Brake operating mechanism, C. l\fawer . . . .  779, 862 
Branding apparatus, electric , D. C. 

Sprt�cher . ' . . . . . . . . . . . . . . . . . . . . . . . . . . . .  779,810 
Brush holder, C .  L. Stave r ,  . . . . . . . . . . . . .  779,814 
Bucket clam sh{�ll, G .  H .  Williams . .  , . . . .  779 ,512 
Buggy ' boot attachment, C .  D. Smith . . . . . .  779, 565 
Buggy top support, E. H. J\Iason . . . . . . . . . .  779, 725 
Bundle carrjer, E. M. Comstock . . . .  3 • • • • • •  779, 891 
Burglar a'larm, O .  B .  Hanson . . . . . . . . . . . . .  779 , 847 
Button attacbment, A. H. Hope . . . . . . . . . .  779, 478 
Button fastener, J .  C .  Morrison . . . . . . . . . . .  779, 864 
Cable reel, C. W. Larson . . . . . . . . . . . . . . . . .  779,'612 
Cake icing machine, 'V. S. Ivins . . . . . . . . . . 779, 652 
Calculating machine driving mechanism , 

F. C . Rinsche . . . . . . . . . . • . . . . . . . . . . . . .  779, 802 
Camera drop-front, J.  S .  "'-rrigh t .  . . . . . . . . .  77H, R07 
Camera, panoramic, C. J\1il1s . . . . . . . . . . . . . 77n, H56 
Can-testing machine, P. Kruse . . . . . . . . . . . 779, 7 1 9  
Canning machine or apparatus, S. J. Dunk-

779, 5B7 
cand

lfe�tic
'k,

' . ,,7 � . 'F��;i��: : : : : : : : : : : : : : : : : : : 779, 644 
Canf'. A .  'Yagner . . . . . . . . . . . . . . . . . . . . . . . . . ++g:�t� 
2��' b;'�k;' ��I;�l��f;�, . '��i'l�;�j�: " w: · . w: 

Annable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  779, 405 
C'a r  coupling, J .  A. Hinson . . . . . . . . . . . . . . . . 779, 601 

��� ���¥li�:�t:�!�wa��l�'
g 

F&dO��i{i�i : : : : : :  ++g:�+i 
Car draft gear, r�i1way, H.  �r. Pft.ager . . . . 779, 559 
Car life prpserver. raihvay, W. 'V. Annable 77!l,40� 
Car roof, P. H. IHurphy . . . . . . . . . . . . . . . . . .  77!l, 79,j 
Car spring , raihvay. S. M. Lillip . . . . . . . . . . . 77� , 8�� 
Car ventilator, J.  I<). Armstrong . . . . . . . . . . . 77.), 7D<:t 
Cars. ete.,  hl'ae]{pt Rtt�p for strf'pt, R. Dml-

7 4 ning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  779, 7 
Cars or othp_l' road v('hideR. l ifp guard for 

I:-'lectric tram, 'V .  A. & G .  A.  W .. TUl'nel' 77!l, 44R 
Carbureter H .. A.  Bnrch . . . . . . . . . . . . . . . . . . . . 77n,906 
Carpet s.w�('ppl', "'T. D. Hodson .. . . . . . . . . . . .  779,542 
Carriage top box loop, F. A. NeIder . . • • . • • .  779, 866 
C arrier. Sec Bundle carrier. 



Scientific American 

What is Your Wish ? 
To Leave Your Family Well Off ? 
To Secure an Income in Old Age ? 
To Increase Your Business Credit ? 
To Invest Your Savings Profitably ? 

Life Insurance in The Prudential may be 
made to Provide .all These and More. 

Write for Book Showing Rates., 

THE PRUDENTIAL INSURANCE CO. OF AMERICA , 

fi 
Jign' 
0/ 
Money 

" Rub it on wood and make it come good. " 
In by-gone times an itching palm was said to betoken the receipt of money. 

To-day, the sure sign of money is an advertisement .in Leslie's Weekly and Judge. 
Large and certain · returns result · from the use of these money-making mediums. 

"IJS.· lie's lAJeekl,1 w!kt��eA!:rl�:�ed&= � . . . ;! over JOO,OOO homes every 
week and is read by all the family. Its columns are clean, instructive and 
entertaining. A very profitable advertising medium. 

61· �U -'ge -the weekly that makes people laugh. Full of fun, "j good nature and optimism. Seen everywhere. A great 
favorite with the general public. Makes mirth for the 

reader and money for the advertiser. 

LESLIE 'S WEEKLY, JUDGE, 
fourth Ave. and 1 9th St., New York CIty. fourth Ave. and 1 9th St., New Vork CIty. 

W. L. M I LLEIl, Advertising Mgr. WI LLET F. COOK, Advertising Mgr. 

CHAS. B. NICHOLS, Western Ilepresentatlve, 1 3 1 3  Hartford Bldg., Chicago. 

J. F. STONE, Eastern Representative, 59 Journal Building, Boston. 

Cart, hand, M .  H. Daley • • • • • • • • • • • • • • • • • • 779,913 
Cartridge, �'. S. King . . . . . . . . . . . . . . . . . . . . . 780,003 
Cattle guard, O. B. Dillingham . . . . . . . . . . . .  779,642 
C a ttle guard, G. S. Cooper . . . . . . . . . . . . . . . . .  779, 909 
Cheese cutter centering device, M. B. I rvine 779,783 
Chuck for holding abrading wheels, H.  K. 

Bacon . . . . . . • • . . • . . • . . • . • • . . . . . . . . . . . •  779, 684 
Churn, centrifugal, P. A .  M . Arnberg . . . • • •  779,986 
Chute, coal, F .  S. Converse . . . . . . . . . . . . . . . .  779,529 
Cigar boxes, combined flap and extension 

back for, I .  Steiner • • • . . . • . • • . . • . • • • •  779, 676 
Cigarette machine, D. J. Campbell • • • • . • . .  779, 4 1 1  
Cigarette . machine, P. A. Lawless . • .  779, 430, 779,431 
Cigarette or cigar moutbpiece, G. P. Butler 779, 687 
Cigarette tip, Strause & Keh.mann . . . . . . . . 779,817 
CIgarettes or cigars, machine for m aking 

and applying mouthpieces to, G. P. But· 
ler • • . . . . . . . . . . . . . . . . • . . . . • . • . . • • • • . • •  779,688 

Clutch and brake, friction, F. Kirk . . • • . . . •  779, 656 
Clutch " operating device, pneumatically actu-

ated, A. P. Schmucker . . . . . . . . . . • . . . . •  779,806 
Coal scuttle and sieve, combIned, E. J. Tur-

lington . . . . . . . . . . . • . . . . . . • • . . • . . . . • . • •  779, 820 
Cock, rotary funnel, o. Link • • . • • . . • . • • . . .  779,946 
Coffee urn, I!\ G .  Schenck . • . • •  : • • . . • . • • • •  779, 740 
Coke oven charging machine, J.  Haug . • . • • • •  779, 780 
Concentrating table shaker, J. Klein . . . . . . . •  779, 857 
Concrete piles and preparatory piles therefor, 

forming, C.  Shuman . . . . . • . . . . .  779, 880 , 779,881 
Condenser reversible current apparatus, J.  

Todd . . • . . . . . . . • . . • . . • • • • . . . . • . . • . • • . . .  779,889 
Conveyor, W. Carr • . • • • • • • . . • . • . . • • • . . . . •  779,460 
Conveyor, A. Becchi . • • . . . . . . . . . • . • . • • • • . •  779,758 
Conveyor o r  carrier, H .  D. Conway • • • • • • • •  779,530 
Corn chf)pping machine, C .  Scheetz . • . . . . • •  779, 62u 
Cors€t, E. Calkins . . . . . . . . . . . . . . . . . . . . . . . . .  779, 765 
Cotton condenser attachment, B rown & 

St. Onge • . . • • . . • . . . . . . . . . • . • • . • . • . . . .  779, 635 
Cotton picker, M. E. Lehmann . . . . . • . • • . • .  779, 945 
C oupling , E .  VogeL . . . . . . . . . . . . . . . . . . . . . . .  779,750 
C rate, packing, E .  G .  Quackenbush . . . • . • • •  779,734 
Crushing mill, roll, T. L. & T. J. Sturtevant 779, 566 
Cultivator att.tchment, B.  P. Collier • . . . . • . .  779, 528 
Cultivator for trees, D .  Robertson . • • • • • . •  779,870 
Current meter, W .  S. Blauvelt • • . • . • • • • •  779, 685 
Curtain pole, J. Kroder . . . . . . . . . . . . . . . . . . . .  779, 788 
Cuspidor, M .  S.  Hart . . . . . . . . . . . . . . • . . . • . •  779 , 932 
Cutter head dust collector, reciprocating, 

1<'. A. Noble . . . . . . • . . . . . . . . . . . . • . . . . • •  779, 796 
Dauber, fountain, F. D. E .  Robbins . . . . . . . •  779, 500 
Developer and portable- dark room, mechan� 

ical, Stevenson & Brunner • . . . • . . • . . . • •  779, 74� 
Dish wasbing machine, E .  Crosby • • • • • • . • . •  779,641 
Dispensing can, T. W .  Alexander . • . . • . . • •  779.983 
Door, air, J.  T. Deviese . . . . . . . . . . . . . . . . . .  , .  779, 534 
Door check, C. Ellingen . • . • • . • • • • • . • • . . . • • .  779,917 
Draper, J. C .  White . . . . . . . . . . . . . . . . . . . . . .  779,981 
Drawing frame, L. W. Penney • . . • . . • . • . . •  779, 799 
Dredge, . Henderson & Peake • . . • • • • • • • • •  779,782 
Drill. See Seed drill. 
Drill core lifter, diamond, D.  Dupuis . . . . .  779,995 
Drill machine rake device, J. von Dziem-

bowski . • . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .  779,416 
Dust in dust carts, device for distributillg, 

H .  Freise . • . . . . . . . • . • . . • . . . . . . . • . . . . .  779, 540 
Duster, face and neck, W. T. Hodgen . • • . . .  779,\!36 
Dye and making same, anthraquinone, H. 

Weltz . • . . • . . . . . • • . . . . . . • . . . . . . . • • . . . .  779 , 825 
Dye a nd making same, violet sulfur, A .  Lut-

trlnghaus . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  779, 86:) 
Electric battery, E'. P. Dewey • • . . . . • • . . •  779, 589 
Electric cable coupling, J .  J.  Dossert • • . • • •  779, 469 
Electric controller. A. Sundb . . . . . . • • • • • • . . • 779,447 
Electric furnace, D. R. S.  Galbraith . . . . . . . .  779, 844 
Electric machine connection board, dynamo, 

J. G. C rawford . . . . . . . . . . . . . . . . . . . . . . •  779,532 
l!Jlectric meter bearillg, l�. M. VogeL . . . . . . .  779, 822 
Electrical wave t ransmission, lJ. M .  Therrell 779, 508 
E lectrode, E. Jj". Price . . . . . . . . . . . . . . . . . . . . .  779,733 
Electrolysis, G. Rambaldlni . . . . . . . . . . . . . . . .  779.735 
Elevator Signal system, B. J.  Ii.,oley . . . . . . . •  779, 592 
Embossing machine, hydraulic, J .  W .  Nelson 779, 664 
Embossing press, S.  Curtis . . . . . • . . . . . . . .  779,912 
Enamelware, manufacture of, J.  I!'. Kenkel 779, 655 
EllgilH� counterweight attachment, gas, F .  J. 

Miller . . . . . . . . . . . . . .  : . • . . . . . . . . . . • . . . .  779, 727 
Engines, mixing apparatus for explosion or 

gasoline, E. T .  McKaig . • • . . . . . . . . • . • •  779, 490 
Eraser and pencil sha rpener, combined, C. 

Wetzel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  779, 894 
Excavating apparatus, Richmond & Beebe 779,442 
Exhibitor, lace curtain, Swan & Snyder . .  779, 507 
Explosive, C.  E. Bichel . . . . . . . . . . . . . . . . . . . .  779,760 
ExplosIve engine, F.  W. Hagar • . . . • . . • . • • .  779,778 
Eye shield, A .  A. Fairbanks . . . . .  ' . . . . . . . . .  779,591 
Fabric feeding mechanism, boarded, C .  J ack� 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • •  779, 712 
lreed water heater, H. J.  Scheubner . • . . • • . .  779, 741 
l!"eeder, automatic stock or poultry, H. N. 

Lyon . . . . . . . . . . . . . . . . . . . . . • . • . . • . . • . . . 779,434 
li"ence, barb wire, F. C .  Mosier . • . . • . • • . . . •  779' ,616 
�'l1e case, P. J. A. Van Deinse . • . . . . . . . . . .  780,015 
�'ile. paper, J. MacLachlan . . . . . . . .  779, 950, 779,951 
E'llling machine, T .  J. Brough . • . • . • . . . . . . . .  779, 836 
Filter dam, E. V. R. Gardner . . . . . . . . . . . . . .  779,703 
Jj"nter pulp packing machine, K. Kiefer . • . .  779, 548 
Filtering apparatus, M. B. Lukens . . . . . . . .  779, 859 
E'iltering apparatus for separating solids 

from liquids, K.  Kiefer . . . . • . . . . . • • . . .  779, 607 
�'ire escape, E. M. Bras . . . . . . . . . . • . • • . . • . .  779, 463 
nre escape, J. Moltz . . . . . . . • . . . . • • • . . . • • .  779,488 
Fire escape, J .  H. Lelfelman . . . . . . . . . . . . . . .  779, 550 
Fire extinguisher, Murray & Nuhrlng . . . . . •  779,435 
Fire extinguisher, H;  M.  Gillett . • • • . • . • • • •  779, 923 
Fire lighter, time, J. D.  E'ulton . . . . . . . . . . .  779,921 
Fire sbield, P. Wendling . . . . . . . • . • . . . . . . . .  779,452 
Firearm shoulder protector, C. B .  T. Benton 779,461 
Fireproofing wood, G .  Blenio . . . . . • . . . . . . . . .  779,761 
nsh bait o r  lure, ,W. Shakespeare, Jr . . . . .  779, 744 
l<'ish hook, C .  Fredricks . . . • . . • • . • • . • • . . . .  779, 843 
Fish line bob, L. J.  Holt . . . . . . . • • • • • . • • .  779,937 
!<'langed pipe, J.  Wood , Jr . . • • • • . . • . . • . . . . .  779,896 
IClower holder, P. Gommel . • . • • . . • • • • . . • • .  779,924 
�'lue rattier, R. M. Crosby . . . • . . . . . . . . . . . .  779,468 
�"luid compressors, differential governor for, 

G. Mac10skie . . . . . . . . . . . . . . • . . . . . • . . . . .  779,952 
E'olding chair, C. Mettler . . . . . . . .  780, 006 to 780,010 
I<'riction brake, automatic. Sedgwick & Sulli· 

van . . . . . . . . . . . . . . . . . . . . . . . • . . . • . . • . . . .  779 , 5 64 
E'ulling machine stop motion, W. H. Leavitt 779, 657 
�'urnace, E. H . Carroll . . . . . . . . . . . . . • . . . .  779, 412 
�'urn&:ce, J. R. Cl'avath . . . . . . . . . . . . . • • . . • .  779, 467 
Furniture base, glass, M . . I. Abrams . . • . . • . .  779, 402 
Garbage burner, Ii"'. E. McGurrin . . . . . • • • • • •  779, 960 
Garment, infant ' s ,  L. C. Sherick . . . . • . . . . . .  779, 809 
Gal;l burner, incandescent, L. R. Hopton . . •  779. 543 
Gas engine, N. W. Traviss . . . . . . . . . . . . . . . . .  779, 509 
Gas generating apparatus, acetylene, E .  R. 

Cook . . . . . • . . . . . . .  ; . . . . . . . . . . . . . . . . . . . .  779 , 531 
Gas generating apparatus, illuminating, F .  

J .  E"OVPRUX • • • • • • • • • • • • • • • • • • • • • • • • • •  779, 842 
Gas generator, acetylene, E.  E. M iller . . . . . .  779, 726 
Gas line safety cut·off, J .  G. Armstrong . .  779, 460 
Gas ma nufacturing apparatus, P. Eyermann 779,776 
Gas producf'l', J. A. HpITick . . . . . . . . . . . . . . . .  779,935 
Gases, means for utilIzing waste furnace, 

C . L. Cole . . . . . . . . . . . . . . . . . . . . . . . . . . . .  779, 769 
Gear, O. I" Halley . . . . . . . . . . . . . . . . . . . . . . .  779 , 846 
Glass platt'S i n  store fronts and show cases, 

fa stener fot', .T. H . Curry . , . . . . . . . . . . . .  779,770 
Glasswal'P making appa ratus, bollow, E .  E. 

Holfman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  779, 602 
Governor. pumping f'llghi(' ,  C. P. McMullen, 

1'Pl s811(, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 , R02 
Grader, road , W. N. Williams . . . . . . . . . .  779 , 513 
Grain drier, Morrison & McGrath . . . . . . . . . .  779, 729 
Grinding machine, G. Gorton . . . . . . . . . . . . . .  779 , 646 
Grinding Wheel, R. Gardner . . . . . . . . . . . . . •  779, 41 9 
Grinding wheel, G. Hart . . . . . . . . . . . . . . . .  779,848 
G rindstone sickle S11nnort, C .  H .  I�"'erguson . 779, 698 
Grindstone, convertible tool support for, C .  

H. Ferguson . . . . . . . . . . . . . . . . . . . • . . . . .  779, 6.97 
Hammer, reCiprocating. A. E. Leech • • . • •  779, 721 ' Hanger. See Picture frame hanger. 
tIarness hook, I .  E . . Johnson . . . .

.

. . . • • • . . • •  779 , 545 
Harrow, N. H. Bloom . . . . . . . . . . . • • • • • . • • •  779, 520 
Harrow tooth fastenpr, G. F1.  Blaine . . . • . .  779, 834 
Harrow, wheeled disk, J. H. Price . • . . . • • •  779,560 
Harvester. cotton, R .  H.  Purnell  . . . . . • . •  779.96.� 
Hat frame machine, D. D. Beatty . . . . . • . • • • 779, 831 
Hay elevator connecting head, Rowland & 

Bacher . . . . . . . . . . . . . . . . . . • • . • . • . . • . . . . .  779,972 
Hay knife, C .  E. Lombard . • . . . • . . . • . . . • .  779.947 
Hay loader. C. F. Mitchell . . . . . . . . . . . . . .  779. 487 
Hay press feeder, automatic,  E. J. Ri chmond 779,736 
Heat d�rived from fUf'ls into - PDPrg:v for 

utilization, apparatus for converting, B. 
M .  A Rlaksol1 . . . . .  , . . . . . . . . . . . . . . . . . . . .  779 . 406 

. Heel, cushIon, F. W. Sharpe • • • • • • • • • • • . • •  779, 974 
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" St " Foot and Power ar Screw Cutting 

Lathes 

to register reciprocating 
movements or revolu­
tions. Cut fnll size. 

Booklet Free 
VEEDER MFG. C O.  

Hartford, Conn. 
Cyclometers, Odometers, 
'l'achometers. Ouunters 
ana Jilin. OasUngB. 

A G O O D  I N V E S T M E N T 
For $1.'-1) ��';;i�l�e��6'.Yo�;g��l'thnfJJ'f;:�ta�� tions for Jparning 

TELEGRAPH 
O PERATING. 

A faSCinating study 
that will enable you 
to earn good wages. 
Send for our catalog. 

Established 187'J. 
Place New York 

on land or water. Sali sbury Double 
Cylinder Motor ')4 x 5. Water Jacket 
Cylinders and Head,  Aluminum Crank 
Case, Sel f.Oiling. Nickel Steel Valves, 

����� ';;r�e'iie�i�b��. �:;�!:b�cJl. 
erate. 

Send for Oatalogue. 
BUFFALO ENGINE CO., Mfrs. 

2 72-274 Michigan St., Buffalo, N. Y. -------T M IS ____ .. 

GRINDER 
Has no pumps, no valves. No 

piping required to supply i t  with 
water. Always ready for nse. Sim-
rJ�;i��i��tl'��:��iWl�Ie�:f��� 

W. I'. & JNO. BARNES CO., 
Established .1872. 

199\! Ruby St., Iloekford, IlL. 

STEEL BOLLS 
for fiattening wire for all purposes rw- Send for OatalOl}'Ue. 

BLAKE & J O HNSON,  
P. O. Box 7 ,  WATERBURY, CONN. 

" You 
Any 

��: BUILD IT YOURSELF 
We tell you how to do It, sbow v i e w s  of 
machines built at home and many letters 

from satisfied customers in our new 
book " H°:l

t
t: l!:::{;�':,�:::: llr':.':,7,. 

i��:'u:::l� �t t��oge:r��:�: 
You save hal! the cost of your 
Incubator . None hatch bet· 
ter. Get the Book and know 
for yourself. _ 

Channon .  S now & Co . •  Dept. 1 9 G ,  Q u i ncy, l l I .  

Cannot 
Step of 

and 
Nickel· 

Plated 

Stulnble at 
the Texnple"" 

In measuring w i t h  thi s  combination Triple.Beam Roller 
Ga�e. A great convenience and a labor SRver for Bi�­
gle, double or trIpl e measurements. $1.25 each, postpaId 
GOODELL.PRATT COMPANY G reenfi e l d ,  M ass.  

Send for It To·Day 
YQU'U tlnd it  al ways convenient to 

have as a useful aJod Instructive book 
M o nt g o m e ry & C o . ' s  Tool  Cat a l o g u e  

T h e  n e w  edition has 704 pages and i s  
C!»)'

.
;OUSIY Illustrated. Pocket size 6J4x 4}2 ins. Sent by mall for 25c. 

MONTGOMEIlY & CO • • 
101> Fulton St., New York City. 

W O LV E R I N E  
SELF STARTINH A N D  

REVERSI N G  

Gasoline Marine Engines 
3 to 18 horse Dower. LaunciJ e� 18 to 75 ft. Write for cataloll:ue. 

W O LVE R I N E  M OT O R  W O R K S  
Grand R ap ids , M i c h . ,  U .  S ,  A .  

Brooklyn office, 97 22d St. 

THE B. F. BARNES 

'f 4 - I N C M  D R I L L 
Is adapted for work from 1·16 incb to "  
Incb. A strong. substantial . well built, 
drill. Plain lever or power feed as desired. 
We build a full line of Drills. All sizes 
furnished in Gangs . Also b ave 9·inch, 

�H��I.'
c

M�
r

�:;-of��i�lietat���atg: � 
on request. 

B.  F.  BAR N E S  C O M PA N Y ,  Rockfo rd , I I I .  
European Branch, 149 Queen Victoria St., London, E.C. 
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convemence 
and 

economy. 
Williams' Shaving Sticks, 
Shaving Tablets, Toilet 
'\\�aters, Talcum Powder, 
J@rsey Cream Toilet Soa.p. 

WrJtft for booklet 
" How to Shave" 

A G E N T S 
wanted in every locality to rt>present the Keystone 
}1't:::'e Extinglll::-sher. \-V e otfer attracN//Jc indtLce'rnents 
for permanent, profitable occupation. Prev ions 
experience n ot reqU i red. The 

KEYS'fONE 
Fire Extinguisher 

has been examined and approved 
under the standard of the Natlonal Hoard of Fire Underwriters. 1t sells fOl $ l ':.! .OO (freight a1l0wed east of 
the Hocky Mountains) �the cheapest 
and best approved extinguisher on 
th e marl!::et. 'rhis agency can be 
carried i n  addit ion to oth er business 
intere8ts� Write to-day for full particulars. 

JAnES BOYD & BROTHER 
t 8 N. 4 t h  St. , Philadelphia 

nanufacturers of 
PIRE PROTECTION EQUIPMENT 

Pire Hose, Hose Couplings, Hose Pipes, etc. 

Seconds count. B e  ready at the start witll 
Badger' s Fire ExtinguislteI" 

and yuu can put OUt any kInd of a tire. A req1lest will bring you the information 
you wish, }'REE. 
BA])GER J<'IRE EXTINGUISIIER 

SO Portland St •• Bo�ton, Mass. 

are sur:ceSflful and gaming better 
pOSItions and salades studying 

E1ectrieal EU2'illeerllitr. �tenlll 
Enu:iJleerlnlif. Mecbuni<'tt l J':Jl,ll;ill­

c{'ring. Mechani{'al Urawtutr, ElectrIc 
l\llotoruU1U'g Cour.!'le, Ur.nsuno - Tender's 

Cour�e. Telegraphy, Short � .... Ieetri<ml Cou r�c. 
Al'ithmeU<" Alarebra, by nl�iI.  Thomas A .  E:aison en 

uor:-;es lnstitut!', Tl' x t  lJOoks free. Stu�].-·tlts lwlpf'd to po�iti()ns. 
\\'ritt' for free book, • •  Can r BN'Omp. All  E l t'(·trkal Engillee d "  

m.IW'l'IlICAI, RN tUNE):U I X "TIT U 'r E  
])ept. A, 240 "r {'�t 2nd St • •  .N t"w York 

Strength, Safety, Speed, Simplicity 
are cOlObiucd in the llighe�t perfection in 
the M t>i'Ol'O Motor('y(!ll� Outfit. 
It can be attached to allY lncyle or tandem 
and inciIHIt's IX rI. P. l\1otor, choice of 
Rfty"transll1is.�i()Il, and all aecessol'ief! wHh 
which to l l iake a coltll,lpte motoreycle. Ric.·y(·ll� dt'ul('I'1<i attaeh thif! outfit and 
flell yout' left-oyer wlleel'l. Priee $75. 
,,"'rite fur (,�tblllg'lIe amI agents' !liseount. 

Motor lUc.·.}'f.'Ie Equipment "lid 
S u pp l y  (Jo., BUF1'ALO, N. Y. 

Slotted Armature 
DISCS 

for dYil���8 and motors, 1.% 
diameter, 12 f'llot s, 25e. per inch. 
By mail, 35e. S end stamp for 
sam p] e. 

Waltham Modol  S u p p l y  Co.  
'VALTHAM. l\fASS 

We will send you, for a free trial in your boilers, 

A Dean Boiler Tube Cleaner 

to prove that it is the only device that will absoIut&ly 
remove all the scale froni your boil ers without infliet� 
ing any damage upon the tuDes. Write to-day for 
.. Economy �� the Bpiler Hoom." 

Will. B .  PIERCE VO. 
3 1 9  Washington �tl'eet, Buffalo, N. V. 

How To Increase 
Your Business 

READ carefully, every 
week, the Business 
and Personal Wants 

column in the 

Scientific American 
This week it will be found 
on page 47. 

Some week you will be 
likely to find an inquiry 
for something that you 
manufacture or deal in. 
A prompt reply may bring 
an order. 
W a t c h  it C a r e fu l l y  

Scientific American. 
IIeels and foreparts, shave for boot or shoe, 

ll . •  T. E .  1\1etzenthin . . . . . . . . . . . . . . . . . .  779,486 
Hinge, spring, E. Bommer . . . . . . . . . . . • . •  779, 762 
Hog catching and moving trap, G. E. Ringer 779,!l67 
Ilog ring, Vii" . Ii�. Richards . . . . • • . . • . • • • •  779, 502 
Horseshoe calk, G.  F . IIailman . . . •  779, 596, 779, 597 
H orseshoe calk, R. Whitaker . . • . • • • • • • • •  779,753 
Horseshoe clip, M. Steed . . . . . . . . . • . • • . . .  779, 815 
Horseshoe, composition, H .  Bartley . • . • • .  779,757 
Horseshoe, soft tread, 11''. E. McEwen . . . . • •  779,794 
Hub attacbing means, J. W. Kovalek . • • • • .  779,482 
Hydraulic press, O .  Philipp . . . . .  " . • . • • . . •  779,800 
Inductance coil, W. C .  Fish • . . • . . . . • • • •  799,996 
Illdudion apparatus, high frequency, Spauld� 

ing & Austin . . . . . . . . . . . • . . . . . . • • • . . •  779 , 673 
1n8('ct trap, C .  F. Smith . • • • • • . . • • . . • • . •  779, 672 
Insulator, F. M. Locke . . . • . • • . . • . • • • . • • • .  779 , 659 
Insulator pin. M. M .  Wpod . . . . . • • • . • . . . . . •  779, 828 
Illtrclleiliug tool, C. M. Ransom . . . . . . . . . .  779,562 
I rrigating head gate, C .  W. Seitz . . . . . . • .  779, 973 
Jar closure, .J. C. Wandell . . . . . . . . . . . . . . . .  779 , 678 
Joining machine, overlap, H .  Romunder . . . .  779,970 
Journal box. antifriction, D. Allen . . . . . . . .  779,403 
Knitting machine, circular, H. A .  Houseman 779, 423 
Knob, carriage, J. Hafer. Jr. . . . • . . . . . . . .  77B , 647 
Labeling maehille, H. L. DUncan . . . . . . . . . .  779, 016 
Labeling machiIlP, lloullle, J.  G .  Hendrickson 779,U:33 
Labeling machine, top, J.  G-t Hendrickson . 779,934 
Lace making machine, :B". A. Schmidt . . . . . .  779,876 
Lacing holding clasp, shoe, A. M .  Henderson 779,710 
Ladder, step,  W. 1\1.  Anderson . . . . . . . . . . . .  779. �29 
Lamp, C.  C.  Malton . . . . . . . . . . . . . . . . . . . . . .  779. 724 
IJamp, H. F .  Smith . . . . . . . . . . • • . • . . . . • . . •  779, 745 
Lamp, electric arc, W .  C. Fish . . . . • • . . . . . .  779, 539 
Lamp, electric arc, II. Lux . . . . . . . . . • • • • . . •  779,948 
Lamp fixture, electric, B.  E. Hayward . . .  779, 779 
Lamp, gas, A. W. Nicholls . . . . . . . • . • . . . .  779, 618 
Lamphlack from acetylene, making, .T. M. 

Mor<:'hend . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  779, 728 
Lantern, tubular, J!.'. C. Cannon . . . .  779, 585, 779,586 
Lalltf'J'n, tubular, W .  T. & J:i'. A. Iddings . .  779,854 
Latch, gat�, N .  Peterson . . . . . . . . . . . . . . . . • .  779, 963 
Liftillg jack, J.  C. Blevney . . . . . . . . . . . . . .  779,577 
Lifting jack, E .  Wustner . . . . . . . . . . . . . . . . . .  779 , 633 
Linotyve maehine, J. R.  Rogers . . . . . . . . . .  779, 969 
Liquid plevating apparatus, S.  Hughes . . .  779, 941 
Ldquid ruising process, Young & Shaw . . . .  779,456 
Liquid spparatol', c('ntrifugal, A. rr.  Salenius 779, 445 
ljiquid separator, centrifugal, A. L. Christ· 

enSOll • • • • • • • • • • • . . . . • • • • • • • • • • • • • • • • • •  779,990 
Loading device, 'V. H. Fern . . . . . . . . . . . . . .  779, 699 
Loading or unloading machim·, J. McMyler . .  779, 493 
Lock, J. G reenberg . . . . . . . . . . . . . . . . . . . . . . .  779, 594 
LocI" H. Barry . . . . . . . . . . . . . . . . . . . . . . . . . .  779, 89D 
Loom, J .  R. I" itton . . . . . . . . . . . . . . . . . . . . . .  779. 997 
Loom bobbin receptacle, automatic, 1\1. L. 

Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  779, 628 
Loom filling fork, R.  Riley . . . . . . . . . . . . . . . .  779. 966 
Loom picker check, S.  H. BevilL . . . . . . . . . . .  779, 902 
Loom shutth� motion, J. & A. Mann . . . . . . .  779. 484 
Loom warp thread holder, H. Lee . . . . . . . .  779, 944 
Lubricating device, J. V. Clark . • . . . . . . . .  779, 690 
Lubricator, Knipper & Mackaye . . . . . . . . . .  779, 609 
Lubricator drop feed, E.  D. Marvin . • . . . . .  779,792 
Magnd. polyphase, D .  L .  Lindquist . . . . . .  779, 432 
1\1ail bag fastening, C.  B. Stevens . . . . . . . .  779, 747 
Mail c:atcher and receiver, Long & Gorton . .  779,722 
:Mail colleeting and distributtng pouch, E.  

M .  Letts . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  779, 551 
Mailing card, coin, J. I(etteman . . . . . . . . . .  779, 715 
Manure spreader, J. S. Kemp . . . . . . . . . . . .  779,714 
Match box, J. F.  W. Kuehn . . . . . . . . . . . .  779 , 61 0  
Match composition, H .  StHier . . . . . . . . . . . . .  779, 674 
Match holder and striker, E.  A. Parker . .  779, 495 
Match safp, self-igniting, S. A. Tescher . . .  779, 629 
Mattress, H. F. Berryman . . . . . . . . . .  \ . . . . . . . 779,576 
l\IeasUl'p, test, B.  Simpson . . . . . . . . . . . . . . . .  779, 882 
Measuring instrument shunt, plectrical, L.  '1\ 

Robinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  779, 737 
l\feclw nical movempnt, A. Wahle . . . . . . . .  779,451 

R1:����l�Sl 
s�:;:p���: ' �'

or��t�d
Ol�hl���C�J: : :  ++�:��g 

.Metal working machine, t'lectromagnetic, F. 
W. Jessop . . . . . . . . . . . . . . . . . . . . . . . . . . .  779, 427 

l\feter. See Current meter. 
}{ilk cooler, J .  W. & C. W. Walkup . . . . . . . 779. 823 
Mine shaft safety devicp, N. W. Dickerson . .  779, G35 
l\Iolding mH('iliup, 'V . . r. �terling . .  779,976, 779,977 
Mortising maehbe, A.  \V .  Uillm· . . . . . . . . . .  779,955 
Motion transmitting meehanism, rotary, J.  

. 
K Kpmp . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  779,713 

Motor, C.  Fpt"o, Sr. . . . . . . . . . . . . . . . . . . . . . .  779,538 
l\!o\vpr, lawn, .1. I .  Kunkle . . . . . . . . . . . . . .  779, 429 
.:\lowprs, l"pap<'rs, etc . ,  eutting apparatus for, 

.T. Downing . . . . . . . . . . . . . . . . . . . . . . . . . .  779, 994 
�lowing machine attachment, A. IC Rarey. 780 , 0 1 4  
.i\[ufHer, U .  S. 'l'roost . . . . . . . . . . . . . . . . . . . . .  779 , 5 1 0  
Music rack, B n e k  & Ogdfm . . . . . . . . . . . . . •  779, 905 
l\lusical instrum(lnts, plwumatic action for, 

E.  de Kleist . . . . . . . . . . . . . . . . . . . . . . . . . .  779, 710 
l\1mdeal instrumtmts, tracker for lllechani� 

cal, R.  W. Pain . . . . . . . . . . . . . . . . . . . . . .  779. 867 
Nail puller, H .  L. Fish . . . . . . . . . . . . . . . . . . 779,919 
Npck stall.  A.  J. Griffitb . . . . . . . . . . . . . . . .  779,927 
N""kwP'u' hold!'r. J. Weil . . . . . . . . . . . . . .  779,631 
N otp slH'et, II'.  'raft . . . . . . . . . . . . . . . . . . . .  779, 677 
�ozzlp lind spreauer, combined flushing, J. 

H. Bormann . . . . . . . . . . . . . . . . . . . . . . . . . . 779,904 
Nnrsr·l'Y Rtn('k p1111pI', 1\1. P .  Allen . . . . . . . .  779,984 
Nut lock, W. B. Wolf . . . . . . . . . . . . . . . . . .  779. n:]2 
Nut l(";('k, C. 'D. CUIllllbpll . . . . . . . . . . . . . .  779, 7(}�) 
Nut shplls, machine for cutting, J.  H. 

(}rullPr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  779. 47-1 
Oil as flWl, Ill (-" ans for the utilization of 

crudp • •  T.  O .  Alwood . . . . . . . .  ' . . . . . . . . . .  779, 985 
Oil (':m, G.  Palm . . . . . . . . . . . . . . . . . . . . . . . .  779, 798 
Oil ('up, McGinty & Huber . . . . . . . . . . . . . . . .  779, 959 
Oil from watpr, ilPparntus for separating, 

W. .J. McKnight . . . . . . . . . . . . . . . . . . . .  779,492 
Oil wick hurner, 1\1. P. Allen . . . . . . . . . . . .  779,515 
OrnaIUf'nts,  manufllf'turing cloth covered, A. 

IVI.  Holstein , . . . . . . . . . . . . . . . . . . . . . . . . .  779, 651 
Ovpn . halH' r ' s ,  E. Kaiser . . . . . . . . . . . . . . . . .  779, 428 
Packing, adjustable turbinf', A. R .  Dodge . 779,771 
P:wkillg amI shipping ("asp, B. A. Ppnrose . 779 , 621 
Paf'k ing, e-lasti(· fluid turbinI'. O. Junggren. 779,785 
Pu('king, metallic, rr. A. Johnstoll . . . . . . . .  779, 480 
PIl('king, pistoll rod, C .  P. I,'ogh . . . . . . . .  779, 700 
Paint and producing same, R. ".,.arnock . . . .  779, 752 
Paint and produdng samp, W .  A.  Hall . . .  780,001 
Paper diPj (1 . •  T. Brosnan . . . . . . . . . . . . . . . . . .  779. 522 
PapPI" feel ing" mH C"hirws, sbel't cali pering de� 

vicp for. J)pxter & Hallstrpam . . . . . . .  779,914 
Papt'r feeding mechanism, C. A. Juengst . .  779, 784 
Pasting nlf'('hanism, P. A. Lawlpss . . . . . . . .  780 . 004 
rim, f01lntai11, .T. II .  Crmvf'll . . . . . . . . . . . . .  779, 692 
PPIl reApl"vo i r  attachment, II. Tartsch . . . .  779, 567 
p('\V, f'xtpnsiblp, .T . P. Kline . . . . . . . . . . . . .  779, 7 1 8  
Photographic plutps, prints, or' films, appar� 

a tm;; for wHAhing or otherwise treating, 
.T. B. S .  Mudlwainp . . . . . . . . . . . . . . . .  779, 483 

Photographic shuttpl,', E.  Y. Ptprcy . . . . . . . 779, 665 
Photogr!lllhs or pictures for producing ani� 

mutt'd effects, apparatus for displaying 
se-ries of, .r . Mason . . . . . . . . . . . . . . . . . . 779, 954 

Pick. .J. Cbevallard . . . . . . . . . . . . . . . . . . . . . .  779, 839 
Pie]<er check, C.  H. Buckley . . . . • . . . . • . .  779 , 636 
Ph·ture frame hanger, .T. A. Long . . . . . . . .  779, 433 
Pictl1l"PS by mpans of catalysis. reproducing. 

Ostwald & Gras . . . . . . . . . . . . . . . . . . . . . .  779, 797 
Pipe coupling, W. P. Powell . . . . . . . . . . . . 779, 479 
Pipe or casing puller. S. W .  M'unn . . . . . . . .  779, 660 
P13ntpl", corn, E.  E.  Levig , . _ . . . . . . . . . . . . .  779, 552 
Planter, corn, "'T. S. Graham . . . . . . . . . . . . . .  779,925 
Planter dropping mechanism, corn, R. S.  

Kirkpatrick . . . . . . . . . . . . . . . . . . . . . . . . . .  779, 608 
Plastic block maehint'. A. EVPllstad . . . . . .  779, 775 
Plastic maU rials, manufacturing decorative 

articles from, J. \Valter . . . . . . . . . . . . . .  779, 979 
Plow gage, B .  W .  Grice . . . . . . . . . . . . . . . .  779,926 
PllPumatic despateh apparatus carrier, C. 

H. Burton . . . . . . . . . . . . . . . . . . . . . . . . . . .  779, 6.18 
Pocket device for garments, detachable, R.  

D. Yates . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  779, 898 
Poison for rodents. S .  W. Allen . . . . . . . . . . .  779. 6:l4 
Polyphase winding, B. A. Behrend . . . . . . . .  779, 575 
Pontoon for lifting loaded ships, A. C .  A. 

Holzapfel . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  779, 852 
Powder can. S .  Robrer . . . . . . . . . . . . .  " . . . .  779. 667 
Power transmitter. Ough & WaUenbaugh . .  779, 620 
Printing apparatus, L. M. Todd . • . • . . . . • . . .  779,570 
Propeller, C. T. Freid . . . . . . . . . . . . . . . . . . . .  779,473 
Put't comb, R. H. Damon • • • . • • . • . • • . • • . .  779, 41:) 
Puller. See Nail  puller. 
Pump, B. W. Rice . . . . . . . . . . . . . . . . . . . . . .  779, 499 
Pump. D. L. Shat'ter . . . . . . . . . . . . . . . . . . . . 779, 743 
Pump, electric, FJ.  F. Porter . . . . . . . . . . . . . . 779. 623 
Pump measuring device, fluid, W. J. Bns· 

Singer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  779,989 

Raffles, the prince ot pro.fessional cracksmen, finds no safer place 
for his enormous chest, laden with the heavy silver from many a plunder, 
than the vaults at the bank. 

. 

Bunny, his confederate, deposits the chest . In less than twenty-
four hours the vaults are entered and robbed. 

Bunny withdr�ws the chest only to find that the bank robber has 
used it as · a hiding-place for his· ill-gotten gains. 

This tale of a daring robbery, " The Chest of Silver, " will be 
found in the January 2 1  st issue of 

At all 
News Stands Colliers ten cents 

the copy 

The Equitable Life Assurance Society of the United States, 120 Broadway, New York, Dept. 29 

Please send me information regarding an Endowment policy for $ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

i f  issned at . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  years of age. 
Name . . . . . . . . . . . . . . . . .  � "  . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

Address . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . • . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . • • • . . . . . . 
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Hydrozone 
Cures 

Sore Throat 
A Harmless Antiseptic. 

Endorsed by the medical profession. 
Send ten cents to pay postage on 
free trial botHe. Sold by Lead­
ing Druggists. Not genuine unless 
label bears my signature : 

\Dept. u,63 Prince St .. N. Y. 
Write for free booklet on Rational Treat­

ment of Disease. 

LE PAGE'S GLUE "��wJ;T 
a�a

e
���

t
f����\��ll f��

e �������trbeJf�Y:i 
test, 1 in. 89-. hard pine butted, registe"ed 1620 Ibs. before pa�ting). Used by the best 
mechanics and mtrs.theworld over . .. Inval� 
nable in honsehold use. for Furniture, 
<Jhina,Ivory, Books. Leather,and wherever 
a strong adhesive is desired. 1 oz. bottle 
or-collapsible self-sealing tube (retails IOc.) 
mailed for 12c. i f  your dealer hasn't onr line. 

2If,f�fe��air.r,8t?nfa�,�J;;�· 
Thl� 2 o� 81:���.li� 5� 'tf���.cro�! 

Ilussu fEllIBNT �O •• 1311 JI •• "" ....... Glou •• oIO<. alai"" 

S H O E M A K ER'S BOOK!  
on POULTRYI 
Bnd almaDac for t 905, contaIns 224 ps&,cs, with many 8n(� colored platcs ot 
"fowls t:rue to life. lttells all about chickens, 
their care, diseases and remedies. All aboul INClUBATORS and how to operate them. 
All about poultry houses and how to build 
them. It's really an encyclopredia of chicken­
dom. You need it. Price only 1 5c. C. C. SHOEMAKER, BOl< 900, FREEPORT, ILL. 

BIO PROFITS IN POULTRY. 
A city lot is large enough, and the 

CYPHERS I N C U B ATOR 
makes hatching certain� USf'd on n n d  endo;sed hy 42 
Government Experiment Stations Complete catalog and 
poultry guide, 212 pag'es (8x l l  inches), tree If you men· 
tion this paper. Addr€!o,s nearest office. 

Cyphers Ineul)ator Co., Butro.l0, N. Y. 
Boston, Chicago, New York, Kansas City, San Francisco 

" The Kobinoor in CalifO'rnia,'s crown." 
MOUNT SHASTA 

There is no more beautiful sight of its kind 
than Mount Shasta, covered with snow and 
glistening in the sun. Thousands have trav­
eled across the contineut to see it, and felt 
well repaid for their time. The way to reach 
tUs by the 

NEW YQRK CENTRAL LINES 
and their connections. Mount Shasta is only 
about four and a half days from New York 
or Boston, and every lover of this country 
should see it. 

For details of rates and trains, see a ticket 
agent of the New York Central. 

A copy of , . America's Winter Resorts " will be 
sent free on receipt of a postage stamp by 

g:�� o�' &�t��'t,&Gji\i�:�:a���eIta1i����: 
Grand Central Station, New York. 

Instruaive Scientific papers 
O N  TIMELY TOPICS 

Price 1 0  Cents each by mai l  
ARTIFICIAL STONE. By 1, .  P. Ford. A 

paper of inlmense practical value to the 
architect and builder. SCIENTIFIC AMERI­
cAN SUPPLEMENT 1500. 

THE SH RINKAGE AND WA RPING 
OF TIMBER . By Harold Busbridge. An 
excellent presentation of modern views ; fully illustrated . SCIENTIFIC AMERICAN 
SUPPLEMENT 15 00. 

CONSTRUCTION OF AN INDICA T­
ING OR :RECO RDING TIN PLATE 
ANEROID BAROMETER. By N. 
Monroe Hopkins. Fully illustrated . SCIEN· 
TIFIC AMERICAN SUPPLEMENT 1500. 

DIRECT-VISION SPECTRO SCOPES. 
By T. H.  Blakesley, M.A. An admirably 
written, instructive and copiousJy illustrated 
article. SCIENTIFIC AMERICAN SUPPLE­
MENT No. 1493. 

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

PLATING DYNAMOS. SCIENTIFIC AME­
RICAN SUPPLEMENTS 720 and 7 9 3  de­
scribe their construction so clearly that any 
amateur can make them. 

DYNAMO AND MOTOR COMBINED. 
Fully described and illustrated in SCIENTIFIC 
AMERICAN SUPPLEMENTS 844 and 8 65 .  
The machines can be run either a s  dynamos 
or motors. 

ELECTRICAL MOTORS. Their Con­
struction at Home. SCIEN TIFIC AMERICAN 
SUPPLEMENTS 7 5 9. 7 61. 767, 641. 

Price 1 0  Cents each,  by mai l  
Order through your newsdealer o r  from 

MUNN (8). COMPANY 
361 Broadw80.V New York 

Scientific America.n JANUARY 2 1 ,  1905.  

Pump, motJr air, E.  Cheshire . • . . . . • • • . . .  779, 907 
Pump. oil, Clark & Blynt . . . . . . . . •  ,; . . . . . . .  779 , 689 
Puzzle, \V. H. Nichols . . . . . . • • • • • • • • . . . . . .  779,438 
Puzzle, G . • T. "Maringer . . . . • • . . . . . . • • • • . . . •  779, 861 
Puzzle, C. H .  Saunders . . . . . • . . . . • . • • . . • .  779, 874 
Pyrographic tool, H .  Holton . . . . . . . . . . . . . .  779;938 
Pyrotechnic device, F. '1\ Beck . . . . . . . . . .  779, 901 
Racl" ;r. H. Varty . . . . . . . . . . . . . . . . . . . . . . . .  779,821 
Rail jo:nt, J.  A .  McKelvey . . . . . . . . . . . .  : .  779,491 
Rail joint chair, J. L. McGhee . . . . . . . . . .  779,958 
Rail protective device, third, Ryan & Gunt� 

zer . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 779,739 
Railway cattle guard gate, W. D.  Hudg-

ings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  779,6Q3 
Raihvay construction, slot switch tongue 

and slot s\vitch�box mechanism for con-
duit, H.  O .  Stiff . . . . . . . . . . . . . . . . . . . . . 779, 506 

Railway crossing , .  continuous rail, A. Camp-
bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 779,410 

Railway rail and chair, combined, C .  A. 
Gilchrist . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  779, 706 

Railway rail fastening, R. G. Musgrove . . . 779 , 617 
Railway rail j oint, C .  A. Gilchrist . . . . . . . .  779, 707 
Raihvay Signaling circuit, A. J. Wilson . . . .  779, 895 
Railway s'tvitch, H. · ·  Elliot . . . . . . . . . , . . . . . .  779,695 
Railway tie, metalliC, H. W. Avery . . . . . .  779,756 
Hanway track, J. "t. Porter . . . . . . . . . . . . . 779,964 
Railway track structure, G. l\,f. J·Jrvin . . . . 779,471 
Railway track structures, plate f?-stening 

for, G. M .  Ervin . . . . . . . . . . . . . . . . . . . . . 779 , 470 
Railway track switch, electric, G. H. Fretts 779,920 
Hailway t ransfer, street, JlJ. Riordan . . . . . 779,869 
Raihvays, system of electrical distribution 

for electric, .J. H. Hallberg . . . . . . . . . .  779, 475 
Razor guard, E .  P. Brewer . . . . . . . .  ' • • • • . . .  779,580 
Reflecting and directing light, device for, H .  

P. I{.oberts . . . . . . . . . • • • • . . . . . . . • . . • . . .  779,563 
Refrigerator fastening, N .  Leighton . . . . . . .  779, 789 
Refrigerators, etc . ,  overflow alarm or · indi-

cator for, N .  Bosmann . . . . . . . . . . . . . . . . 779, 462 
Rheostat, automatic motor starting, Schatt-

ner & HaSkins . . . . . . . . . . . . . . . . . . . . . . .  779,875 
Riveting maehine, J.  'V. Nelson . .  779, 662, 779, 663 
Roadviray surfaee composition, Jones & Mee-

han . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 779,604 
Roasting furnace, F. Klepetko . . . . . . . . . . . .  779, 717 
Roof bracket, T.  H . · K ingston . . . . . . . . . . . .  779,481 
Rotary engine, L. G .  Bartlett . . . . . . . . . . . . 779, 900 
Rotary explosive engine, Parnell & Coryell. 780,018 
Roundabout, J. M. Taylor . . . . . . . . . . . . . . . . 779,568 
Rubber plants, process of and apparatus for 

the separation and recovery of gum 
from, }i\ Ephraim . . . . . . . . . .  , . . . . ' . . . . . .  . 

Sack closing grapple, S. Loe . . . . . . . . . . . . .  . 
Safe, Brenner & Allen . . . . . . . . . . . . . . . . .  . 
Sand washing and saving machine, W, B .  , l\iartin . . .  , . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . 
Sanding or polishing machine, �\ Urban . . 
Sash, reversible window', A. Iske . . . . . . . . .  . 
Sash. self-closing ,"vindow, C. D. Pruden . .  
Sawmill carriage, J .  O .  ",Tilliar . . . .  , . . . .  . 
Scale attachment, J.  C. Dixoll . . . . . . . . . .  . 
Scale, beer, P. F'. Carmody . . . . . . . . . . . . .  . 
Scale, cream test, W. H. Sargent . . . . . .  . 
Scale making machine, P. Ii\ Cohen . . . . .  . 
Scale, ,veighing, W. H. Sargent . . . . . . .  . 

779, 696 
779 , 614 
779,579 

779, 615 
779, 630 
779,426 
779, 801 
779, 454 
779, 64;J 
779, 8:lS 
779,873 
779, 768 
779, 872 

Scale weight indicator, weighing, D. ]\ 
Curtin . . . . . . . , . . . . . . . . . . . . . . . . . . . .  , . .  779,993 

Scal��W�liie�i�.� . �.
e

.
a

.
r 

. . :�� . .  ���l���': . :r: . .  :: 779.732 
Scissors, A. M. Minter . • . •  ' • • . . . . . . . . . . • .  779,957 
Scraper, I.  B. Hammond . . . . . . . . . . . • • . . .  779, 648 
Sea light, intermittent, G. Rocco . . . . . . . .  779 , 801) 
Seed drill, disk, B .  Armbruster . . . . . . . . . .  779 571 
Sewing machine, A .  'retreault . . . . . . . . . . . 779;569 
Sewing machine attachment for produeing 

drapery cords, . C .  A .  Burns . . . . . . . . 779, 764 
Shade and curtain bracket, adjustable, O. 

A. Lee . .  . . . • . . . . . . . . . . . . . . . . . . • . • . . .  780 005 
Shaft, fiexihle, R. Shedenhelm . . . . . . . . . . 779;669 
Sharpening the knives of guillotine- cutting 

machines, apparatus for, A. V. Brown . 779 837 
Sheet feeding machine, J .  E. Smyth . . . .  779;975 
Sheet metal plate, G.  H. Stewart . . . . . . . .  779,887 
Sheller feeders, means for adjusting, C .  E. 

Armstrong . . . . . . . . . . . . . . . . . . . . . . . . . . . 779, 459 
Shipping case, n. A. Penrose . . . . . . . . . . .  779,558 
Shovel, W . . S .  Judd . . . . . . . . .  _ . . . . . . . .. . . . 779, 54li 
Shovels, making, W. S.  Judd . . . . . . . . . . . 779, 547 
Sieve adjuster, . D. H. Houser . . . . . . . . . .  779,4:!4 
Signaling system, selective, "V. D. Watkins 779, 893 
S�lver emulsions, producing, J. G aedicke . .  779,,777 
SIphon, P. McGrath . . . . . . . . . . . . . . . . . . . . 779, 865 
Skate, P. W. Finkle . . . . . . . . . . . . . . . . . . . .  779,417 
�melting furnace, A. E .  Manchester . . . . . .  779,953 
Smoldng pipe, G.  B .  N. Dow . . . . . . . . . . . .  779, 694 
Snap hook, J. B. Steele . . . . . . . . . . . . . . . . .  779, 675 
Snap hook, II. H. Ulery . . . . . . . . . . . . . . . .  779, 890 
Snatch hlock, G.  Nettle . . . . . . . . . . . . . . . . . 779,431 
Soap holder, washboard, L. L. Barton . . . . . .  779,987 
SOldering, G .  H. Stewart . . . . . . . . . . . . . . .  779,886 
Soldering furnace burner, E .  'r. Burgess . . 779,523 
Soldering machine, can cap, A. Cerruti . . . .  779, 526 
Sole, shoe, W .  B .  Arnold . . . . . . . . . . . . . . . . . 779, 683 
Speculum, . C.  1!'. Spangler . . . . . . . . . . . . . .  779,885 
Speed l ndicator, rotary, G .  Saaler . . . . . . . .  779, 624 
Spindle and bearing, '1'. A. Boyd . . . . . . . . . .  779,835 
Spring. See Car spring. 
Stamp mill mortar, M .  P. Boss . . . . . . . . . .  779,521 
Staple setting implement, F. Wiseman . . 779, 680 
starch, making nitrated, F. B. Holmes, 

779, 421 , 
Steam gage, bourdon, W. I. Staaf . 779, 812, 
Steel, cutting self-hardening, J.  Armstrong. 
Steel-hardening machine, J .  "T. Faessler . .  
Steering boats, means for, J. E.  Nicholson . 
Sterilizing apparatus, A. T. Pfeiff . . . . . . .  . 
Sterilizing organic substances, C. C. L. G .  

Budde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Stirrup, J. B. Hayden . . . . . . . . . . . . . . . . . .  . 
Stock yard chute . pen, A. G. Leonard . • . • . .  
Stool seat, piano, F. P. Holtzman . . . . . . .  . 
Structural block, C. F. Linscott .  . . . . . . . . . 
Sugar bearing materials, treatment of, C .  

S'teffen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Support, adjustable, O. C. 'Vhite . . . . . . .  . 
Sweeper, floor, Dunaway & Melander . . . .  . 
Tableau igniting machine, S. M. Gorham . .  
Tag, umbrena, H.  Cain . . . . . . . . . . . . . . . . . . 
'l'elegraph and telephone transmission line, 

779,42'� 
779,8] ;) 
779.51(; 
779 , 84 1 
779, 961 
779, 498 

779, 637 
779,476 
779, 658 
779,851 
779,6W 

779, 816 
779. 45�� I 
779,773 
779, 593 
779,4UU 

E. F. Roeber . . . . . . . . . . . . . . . . . . . . . . . . .  779, 443 
'relegraph system, H. Shoemaker . . . . . . . . 779, 670 
Telegraph system, printing, J. Burry . . . . . .  779,524 
Telephone bracket, S. J. Seifried . . . . . . . .  779, 504 
'relephone receiver support, F. F. Howe . .  779,940 
Telephone selecting system, W. D .  Watkins. 779, 892 
'relephone system, party line, W. W. Dean. 779, 533 
Telephone system, E:clective, P. J. Albrecht 779, 982 
Telephone · system, selective party line, A. 

J. Springborn . . . . . . . . . . . . . . . . . . . . . . .  779,811 
Telephone trunk line apparatus, W. O .  Pen-

nell . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  779,497 
Tent ,  g. L Rice . . . . . . . . . . . . . . . . . . . . . . . . 779, 500 
Tent cottage, C . · Schram . . . . . . . . . . . . . . • .  779,446 
Thread separator, E.  C. Reiter . . . . . . . . . . 779, 868 
'Threshing machine, G. Anderson . . . . . . . .  779, 458 
Threshing machine band cutter · and feeder, 

J. Hammond . . .  : . . . . . . . . . . . . . . . . . . . . .  779, 708 
Threshing machine beater, .I.  Hovey . . . . . . 779,939 
'rhreshing machine feeding mechanism, au-

tomatic, E .  P.  Killinger . . . . . . . . . . . .  779, 855 
Threshing machine separator attachment, J. 

Schultz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 779,808 
Ticket issuing and recording machine, Oh-

mer & B ridenbaugh . . . . . . . . . . . . . . . .  779, 557 
Ticket or check holder; W. T. Willits . . . .  779,455 
Tile 

D[g�ey 
fiO�s,  

D���lS, 
. . ���.: . .  ?���i

,
n

.�t
.
i��: 779, 536 

Tiling, imitation, J. Singer . • . . . . . . . . . .  779, 883 
Time recorder, A. N. Palmer . . . . . . . . . . . .  780,012 
Tire coupling, III. M. Artman . . . . . . . . . . . .  779, 830 
'rire cover, li"'. E .  Bowers . . . . . • . • . . . . .  , . 779, 57 8 
Tire, pneumatic, B. C. Rowell . . . . . . . .  779, 444 
Tire, pneuma tic vehicle, S.  W. Fuller . . . .  779,702 
Tire, vehicle, C.  Stein . • . . . . . • . . . . . . . . .  779, 505 
Tire, vehicle, J. Neary . . . . . . . . . .  779,730, 779,731 
Tire, wheel, J.  S .  Cushing . . . . . . . . . . . . . . 779,588 
Tobacco stemming machine, L. P. Whit-

aker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 779, 980 
Tongue support, J. O. Oard . . . . . . . . . . . . . . 779,439 
Tool, pneumatic, H .  G .  Kotten . . .  779,787, 779, 943 
Tooth, artificial, R. K Payne . . . . . . . . . . . .  779,496 
Torpedo, W. E .  Matthew . . . . . . . . . . . . . . . . 779,485 
Track construction, concrete, H. B .  Nichols. 779,795 
Trenching machine, L. A. Desy . • . . . . . . .  779,415 
Trolley bridge, R. T.  McCarroll . . . . . . . .  779,554 
Trolley deVIce, Reese & . Weitzel • . . . . . . .  779,441 
Trolley,_ for electric railways, G. C. Hohein. 779, 850 
'rrolley retriever, Ii]. J. Jonas . . . . . . . . . . .  779,654 
Trolley wire suspension device, T. P. Chand-

ler • • • • • • • • • • • • • • • •  '. • • • • • • • • •  • • •  • • •  • • •  'i79.MO 

is Easily the Best Bui lt Car in America 
1. Standard design ; nO freak features. 2. 
Result of long exper�en�e on proper 
lines. 3. Special materIal for each part. 
4. All matenal analyzed . 5. Forgings 

Instead ot1icasttngs. 6. gvery part in­

terchan/leable. 7. Oareful attention 
to minute details. 8. Convenience 

Of the customer considered at 
every pointCo 

L ocomobHe
· Co. 

Bridgeport, Conn 

T H E 
. 

TYPEWRITER: 
EXCHANGE 

G O O D S E RV I C E  
You want it. don't you, in the execution of your or­

derf. ? Good serVice, OIn i'1LteUigent unaerstandina oj the 
st.ock or commodlity in which you are deal1.tng, and to be 

�tt:.yg�I::��sO!n�f�ri�V�e�!��t;:¥:�:f���li2·e W� t;��� 
nish all three : onr 400.page, cloth hound illnstrate<! 

" C u ide to I nvestors " 
will place you in possession of all facts relative to any 
I!Itock dealt in upon the ex�hanges ; ·  our 

" DAILY MARKET LETTER " 
keeps one in constant touch with financIal matters and 
the trend of the markets. lVe isS'ue both free upon 

����fHce�;:1�e ���u�Jf ltiJv:��r�i�5�;v��ri���t f�: 
the prompt and effiCient execution of your orders. Why 
not open an account with U8 and give it a trial ? 

STOCKS, BONDS, GRAIN, COTTON 
55 BROADWAY, NEW YORK CITY 

Determining the chara.:!er and financial 
responsibility of your Broker 

is as important as selection of right stocks. 

THE PANAMA CANAL IS DESCRIBED 
from the engineering standpoint in SCIENTIFIC A1':(EIU­
CAN SUPPI:EMENT 1359. Price 10 cent., by mail. 
Munn & Company. 3G1 Broadway, New York City, and 
aU newsdealers. 

R A D I U M 
is a rich man's luxury. but Yankee Radium costs only 
1 a cents per tube. Takes an expert to detect <).ifter­

ence Latest scientific novelty. Ifool your frIends. 
Larg

'er tube. 25 cents . Boys make money selling. 
S.A.C (lO., SUdDUry Building, Boston,  !lIa ..... 

THE SORTIE of th.e RUSSIAN FLEET 
from Port Arthur on August ro, 1904, is discussed by a naval expert in 
SCIENTIFIC AMERICAN SUPPLEMENT, I 5 I 3 ; price 10 cents by mai1. 
Diagrams and photographs showing the damage sustained by the 
Russian ships are published. Order from your newsdealer or from 

MUNN & C O . ,  861 BROADWA Y, NEW YORK 

JUST P U B L I S H ED 

� tn e ri c a n  E s t a tes  
an d G ar den s 

4to . l l x 13 ,% i n c h e s .  I l l u m i n a t e d  C o v e r  and 
275  Illu s t r a t i o n s .  340 P a g e s .  P r i c e ,  $ 1 0 . 0 0 

B y  B A R R  F E R R E E  
Editor of Scientific American Building Monthly, Corresponding Member 

of the American Institute of Architects and of the Royal 
Institute of British A rchitects 

A SUMP'fUOUS book dealing with some of the most stately houses J'""\. and charming gardens in America. The illustrations are in nearly 
all cases made from original photographs, and are beautifully printed 

on double coated paper. Attractively bound. This book will prove one 
of the most interesting books of the season, and will fill the wants of 
those who desire to purchase a luxurious book on our American howes. 
An illustrated prospectus mailed free on request. 

U\1 U N N  C O M P A N Y  
Subscription Dept. 0.0. 

Publlsbe1s of . .. Scientific American " 337 Broadway, New York 
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The Science of the 
LINDSAY LIGHT 

Here it is ,  so 
pl a i nly illus· 
trated that any· 
one can readily 
see why the 
Lindsay L1l1ht 
produces more 
Iillht and bet· 
ter Iillht from 
a les s  amount of gas than w o u l d  b e  
burned in the 
same time by 
an ordinary in 111/ b����:

.
cent gas 

01111,,1' N o te the 
taper tu b e  
b u n s e n :  t h e  
h e a t e d  a i r  
chamber; the 
air draft which heats the gas 
before it strikes 
t h e  fl a m e .  

,. .. "" TU11 8uNSEH_. causing · p e r­
feet comhust· 
ion. The Llndsoy LI2tht gives a forced pre88Ul"e that 

sends the flame clemo out to the en� of the mantle, 

�r:si�g���!���:���
s
;;��-;:�!l���ri'i���·g ;:� ;��t� from over pressure. The LlndMny L1arht munth� gives out a strong, white, brilliant light of 300 candle power. 

In two months and six days one 
Lindsay Light will save its cost in gas. 

Best deQ,lers everywhere sell them. If not obtain­able ut dealers. sent prepaid * 1 .2:" The installation of Llndl!lfty l .. lchb wiJl not only save money, but eye· 
t�ft

h
�'E'�htl��t���� �O����d�:ft1>��1r��!��,:rit

e 
f
or 

LINDSAY LIGHT COMPANY CHICAGO _�. C��· ... � The .............. 
W most careful farmers � 

and gardenerseveryw here 
place confidence in J<'erry's 

Seeds-the kind that never fall. 

Scientific AIDerican 
Trousers. R. Rochmlll . . . . . .  , • • • . • • . • • . • .  779,738 
TrUCk, car, J. C .  Barber . . . . . . . . . • . • . . . .  779, 574 
Truck, hand, E.  J. Bryan • • . . . . . • • • • • . .  779,988 
Trunk,  C.  H. Richards . . . . • • . • . . . • •  " . '  • . .  779, 501 
Tug, shaft, J. M. Peyton . . . . . . . • . • • . • . •  780, 016 
'rumbHng drum, 'V. R. Smith . . . . . . . . • . . •  779,746 
Turbine bucket support, intermediate, A .  

�'. Macdonald . . . . . . . . . . . . . . . . . . . . . . . .  779,949 
Turbine, elastic fluid, C ,  G .  Curtis.779,910, 779,911 

S P EC I A L  MANUFAcTU'R I N G  • .  

D I ES AN D STAMPINGS 'Tb  ORDER. 
S P E C 'L MACHI NERY· M O DELS·EXPE RIMENTA L  WORK, D R O P  FORG il'lG D I E S  A N D  DROP FORG I N G S .  H A R DWA R E  SPECIALT I E S  ETC M A N F"e: ;t'O ORDER.SEr"'I O S A M PLES O R  OOAW LNQS FOR ESTIMATE S. WIfIT E  FOR OUR B O O K LET. 

5 1  
1 THE V ICTORIA U N I V E RSIT Y OF MANCHES·r E R  I ENGL A N  D .  The Council desires to proceed to  the 

ApPOINTMENT of a PROFESSOR OF EXGINEERING. 1.'he Professor .will be responaible for the organization of the EngineerlOg Department, and will bave the di­
I reeHon of the BngineeIing Laboratory. 
co�:itt%%. take a consulting- practice under specified 

'l'ypewriter, H. Bates . . . . . . . . . . . . . . . . . .  779,518 
Typewriter carriage, B. T. Bruce . . . . . . . .  779, 408 

His st ipend wiU be composed of a fixed salary and a share of the fees. an d the Council guarantee that t h e  
_ .. __ total lneome win not be les8 than £1,0Xl per annum dur------;:------r------- - - - ----- -' - - . -- ng the first three years. 

TH E G LOBE M A C H IN E ' & STA M P I N G  C O .  9 7 0  HAM I LT O N  S T  .. (..J..EVELA N O ,  O H I O . 
Typewriter ribbon holder, S. P. Doane , . 779,915 
Typewriter type bar bearing, L. Myers . . . .  779,436 
Typewriting machine, A .  T. Brown . . . . . . . .  779, 407 

r.uD�,rrrrg Corliss Engines, Brewer�' I A detailf'd stat�ment Of the con�itiOllS of appoint� 
and tsottJers ' Macbinerv.  'l' HE Vll/j\ER :r;nent L?ay be obta.med from the Regu�trar. 
MB'G. CO •. 899 Clinton St. M i lwaukee Wis , AfPhcatio�18, WIth �eference8 and such testimonials ________________ ' ____ .-.:'__ (no. exceedm� three In number) as th e candidate m ay Typewriting machine, C. W. HowelL . . . . .  779, 425 

Typewriting machine, O .  C. Kavle . . . . . .  779, 942 
Typewriting machine, E. B. Cram . . . . . .  779, 992 
U niversal joint, F. ID. Bocorselski . . . . . . . .  779, 903 

desLre, sbould De sent on or before February 15th to tbe 
C H EM I CAL  EXAM I NATI O N S' 1Pil:Jt Registra_r.�

��
�

__'_�
���_ Valve, W, H. Kilbourn . . . . . . . . . . . . . . . . . .  779,786 

Valve, ail', water, and vacuum, O. C.  Hatch. 779,599 
V alve for air and water, automatic drain-

age, W. T. Donnelly . . . . . . . . . . . . . . . . . .  779 , 772 
Valve for air brakes, · automatic retaining 

and recharging, C ,  B.  Harrington . . .  : 779, 598 
Valve for intermediate stages of turbines, 

Emmet & Junggren . . . . . . . . . . . . . . . . . .  779.840 
Valve, gravity, J. F .  McCanna . . . . . . . . . .  779,661 
Vehicle, J, E. Armstrong . . . . . . . . . . . . .  , 779, 682 
V ehicle bow-bending machine, P. R. Brown 779, 686 
Vehicle brake, E. M. Winters . . . . . . . . . . .  779,754 
Vehicle detector attachment, H. Hencken . .  779,781 
Vehicle, motor, C.  E. Foster . . . . . . . . . . . .  779,418 
Vebicle storm front ,  H.  D. Pursell . .  " . . . .  779, 561 

D R. H. C, STiEFEL. Bissell Block, Pittsburgh, Pa. 

V ehicle storm shield, folding, C.  M, Harvey 779, 849 
Vebicle wheel, W. H.  Schofield . , . .  779,807, 779,877 M O D EL A N D E X P E R I M ENTAL WO RK Vehicle wheel, C. R. S. J. Halle.779,928 to 779, 930 . . , 
Vehicle wheel spring fork, C. O . Hedstrom 779,709 Electrical and M echanical Instruments. S mall Mach'y. vend,�:lte�ac�.

i�� : . .  ��i
.
n .. ������:l:?: . .  �: . .  �: 779,824 E DWARD K L E I N S C H M I DT, 82 W, Broadway, New York 

V entilator. S e e  Car ventilator. 
Dies, Tools and Specia l  Machines. Models Ventilator. S. H. Jacobson . . . . . • . . . • . . . .  779, 653 

I and Experimental Work. Gener�l Machine Work. �?l���� JI�U����nh��s:! ' .��:�� : : :  : , : : : : : : ++�:��� ; , PfL J 'i�E�DER & So�S, Inc" R7 Ji rankfort �t. •• NewYork 
.Wagon box, C, B. W. Smith ; . . . . . . . . . .  , 779,627 
Wagon, coasting, H. F. Keyes . . . .  779, 605, 770, 606 
Wagon, dump, Van Wagenen & Sweet . . . .  779,891 
Wagon, dumping • •  T. �'. Clark . . . . . . . . . . . .  779, 908 
Warp float cutting machine, G. H. Boynton 779,763 
Wash boiler, J. E. Faucet! . . . . . . . . . . .  , . . . .  779,918 
"'''ashing machine, Garver & Lauer . . . . . .  779, 704 
Washing machine, E. J. Kilmurry . . . . . . . .  779,856 
Washer, H.  M. V\Taitt . . . . . . . . . . . . . . . . . .  779,751 

. Watch protector, R. A. Thratt . . . . . . . . . .  779, 888 
Water cooler, L. B. Brinkman . . . . . . . . . . . .  770,581 
'Vater elevating device, G. K.  Osborn . .  779,619 
Water elevating device, V .  P. Hammer , . , .  779, 845 
Water head gate, F.  D.  GidaIngs . , . . . . . •  779,541 
Water heater, R. Hoffman . . . .  , . . . . . . . . .  779,420 
Water heater automatic shut off, R. Hoff-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  779,711 
Water wheel, T. R. Timby . . . . . . . . . . . . .  , 779,978 
Wax emulsion and producing same, H .  H. 

Church . . . . . . . . . . . . . . . , . . • . . . . . . .  , . . . .  779,527 
Weaner, calf, C. W. Frick . . . . . . . . . . . . . . .  779,701 
W!4Aghing macbine, automatic, G. J. Hicks, 

779 , 649, 779, 650 
Well drilling machine, �'. E. Simpkins . . . .  779 , 671 
Wheat cleaning and scouring machine, M.  

A. Griffin . . . . . . . . . . . . . . . . . . . . . . . . . . .  779, 595 
Windmlll wind wheel, O .  J. Ziegler . . . . . .  779,514 

D RY,I NG  MAC H I N ES .  S. E. WORRELL 
Hanni Oal. Mu. 

Dies, Tools, Models and Special Machinery, �,:�� , ":;'���::,;:,":t; HOEFT &. MOOR E ,  Ch icago. U S A  
''!!'TIC"E �� �' FIFH' � > I "' (j '- W O R K �  �O!{"'" \ f h � "' � ll of S:rREETS 

Model M achinery and Fxpel"imental Work . W. H. CHAW}'ORD 19. Broadway , New York City. 

MODELS!CHICAGO M O D E L  WORKS 17!? £. MADISON S ' CHICAGO IL L ESTA BL ISHED /867 W� Tf FOR CATA LOGUE 0'" "J!OOEL. S U P P'U E S  

I NVENTORS We 
ll'

anufacture META L SPE· 
CIALTIES o� all kinds. 1 0  order ; largest eqUIpment ; lowest pric­es. Send sample or 

I; model for low estimate and best expert advice FREE T H E  EAG L E  TOOL C O .  Dept. A .  C i n ' t i , O 

Meriden, Conn. 

B I G  CLEARI N G SALE 
TYPEWRITEUJs. Fifty cents 011 the dollar. Over 1,000 machint's. Our own new machines at standard prices on }�8!i1Y 
PaymentM. Old maohines taken in ex­change. We rebuild and !'ell them. Lt'ss 
�;c�. hA��;:'�����pd.stSen�tfo�I;�:e :!�l�l; 

F AY· ISIIOLES CO. 205 Bee!il Street. .. Chicago, Ill. 

Complete Electric Lighting Plant 
Price, 'S4. 00 Dynamo only, for eight 16-c.p. l�mps, $26.00 ; lamps, wire, fixtures, ek . •  $8.00 j just suit .. able for residences. smali fac­tories, yachts, ek. A strictly first-classgual'anteed outfit. We wind for any special purpose to (ltder, usually without extra cost. Send for Bulletm l" o. 3. 

The Elbr idge  E lectrical 
Mfg. Co .• Water Street, ElDridge, N. Y , U. S. A. 

A M O N E Y  M A K E R  _� , Hollow Concrete Bu i lding B l o(" " ,  � � �. ll��Iii
!:

.
stest, Bimplel'St, Cn eap('�L 

_ "" - PETT YJ O H N  BROS. 
1315 N. 1st Stre"t, Terre Haute. Illd. 

I': �iWindow o r  door alarm, autom�tic, J. vVag-
ner . . . . . . . . . . . .  , . .  , . . . . . . . . . . . . . . . . .  ' 779,450 

Sold by all dealers. 1905 Seed �. A.nnual free for the aakin�' .. 
D. M. FERRY & CO •• 

... � Detroit, MiCh . .............. . 
� 2  C� 

ELECTRIC AUTOMOBILE. -;- DIREC· 

i:t���'i��tf�o���oil�f��r!�o�:e ���e�'
a
i�

n
lu�:f����� Nn. 1 1 9:1. rrbe  m otor and battery_ are ,alsO treated of 

in detail. Price 10 cents. .E'or sale by :Munn - & Co. and 
all newsdealers. 

Del ightful Mid -Winter Cruises 
BY THE 

Palatial Twin·Screw Cruising Sfeal\ler 
" Prinzessin Victoria Luise " 

To the W EST I N D I ES 
Leaving New York February 2d and March 7th, 
I9"5,.d.\!ration from 24 to 28 days. Covering the 
picturesque islands of the Caribbean Sea, includ· m� :N assau, Cuba (Santiago and Havana), 
Jalffllica (Kingston), Porto Rico (San Juan), St. 
Thomas, Barbados (Bridgetown), Trinidad (Port 
of Spain, Pitch Lake) , Martinique (Fort de 
France, St. Pierre, M t. Pelee), Venezuela (La 
Guayra, Caracas, Valencia, Puerto Cabello) ,  

Curacoa and - Bernjuda, Hamilton. 
These cruises should apPeal to all 

lovers of Winter cruises under such 
splendid conditions. Send (or hand­
some illustrated book, which tells of 
this and other attractive cruises. 

Hamburg American Line 
37 BR.OADWAY. NEW YORK 

Trade Marks. 
Designs. 

Copyrights, Etc. 

Anyone send ing a Rketcb and de�cription may 
quickly ascertain our opinion free whetber an 
invention is probably Eatentab J e . Communica-
!���S���?tll)l�oe�������; f�:�g�������t��8 Patents taKen thro�h MUNN & Co. receive 
Special Notice, without charge, in tbe 

Sci enti fi c  American 
A handsomely illustrated weekly. Largest. clr· 
culatio n of .any B�ientiflc Journal. Terms, $3 'a 
year : four niontbs, $1. So d by all neWSdealers. 

MUNN & CO.36 1 Broadway, New York 
JSrauch omc:e tl2f> J!' St. Washington, P. C, 

Window strip, R. R. Lee . . . . . . . . . . . . .  , . . .  779, 549 
Wine cooling device, Ii'. P. Nobis . . . . . . . . . .  779,962 
W rench, M.  C.  Morrison . . . . . . . . . . . . . . . .  779,489 
Yarn drying apparatus, Berry & Woodward. 779, 759 

DESIGNS. 
'Fringe. J, C. Atkinson . .  " • .  , . • • • •  31.291, 31.292 
Trimming, C. Seidel . . . . . . . . . . . . . . . . . . . . . .  31.293 

TRADE MARKS. 
Cards, playing, R. Freeman . , . . .  , . . . . . . . •  43,9·87 
Cigars, stogies, cheroots, and smoking to-

bacco, H. P. Strause . . . . . . . . . . . . . . . .  43,989 
I Cleansing_ and polishing preparations, ('pr-

I tain named, Columhia Refining Co . . . .  43, 994 
Coal, cannel, 

.
Mabonill.g & �Jake Erie Coal Co. 43, 999 

Flour, wheat, PhoenIX MIll Co. . . . . . . . . . .  43,991 
Ice cream , H. C. Gertz . . . . . . . . . . . . . . . . . .  43, 990 
Leathers, certain named mechanical, E. F. 

Houghton & Co. . . . . .  , . . . .  , . . . . . .  , . . . .  43,988 
Medical compounds for certain named dis-

eases, L. L. Hill . . . . . . . . . . . . . . . , . ,  . .  43,993 
Razor hones, sharpening stones, and sharp-

ening wheels, �'. Swaty . . . . . . . . . .  , . .  , 43,997 
,Remedial agent for the treatment of lung 
i and nasal diseases, Somnola Medica ted 

Pillow Co. , . . . . . . . . . . . . . . . . . . . . . . . . . . .  43,992 
Roofing material, certain named asphalt, 

Asphalt Roofing Co. . . . . . . . . . . . . . . . . . . .  43, 995 
Slate products, certain named, ,r. A. Qualey 43, 996 
Steel. certain named. J.  Beardsbaw & Son . .  43,998 

LABELS . 
"Atlas, " for mantles, Cluster Gag Light Co. 1 1 , 79� 
"Crasper's Easy Workers." for a cathartic 

medicine, M. L. Crapser Co. . . . . . . . . . .  1 1 , 791 
,"}"rankfort DistIllery , "  for whiskey, Frank-

fort Distillery . . . . . . . . . . .  , . . . . . . . . . . . .  1 1 ,781 
i"Frenzied Finance , "  for educational cards, 

G. R. Taylor . . . . . . . . . . .  , . . . . . . . . . . . .  1 1 , 793 
"Hammond Public Library, "  for cigars, 

Liesenfelt Bros. . . . . . . . . . . . . . . . . . . . . . . 1 1 , 785 
"Hoffman � s  Life Preserver, " for a hair 

tonic and dandruff cure, R.  H. Hoffman 1 1 ,787 
"I{ol'n Flour, " for flour, H.  Hunte r .  -. . . . . . .  - 1 1 , 786 
"Lion Brand . "  for ladders, F. 'rettenborn. 1 1 , 799 
" Locion Higienica De Eucaliptu s , "  for a 

medicinal preparation for the preserva-
tion of the hair, Ruiz y Roca . .  1 1 , 788 to 1 1 , 790 

"Medial Script Sentence Builder , "  for edu­
cational cards, Milton Bradley Co . , . . .  1 1 , 795 

"Medial Script Word Builder, "  for educa-
tional cards, Milton Bradley Co . . . . . . . .  1 1 , 794 

"My Prima Havana," for cigars, W .  Edel-
stein . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . .  11, 782 

"Old 'rimers. " for cigars. C. Fleischmann . .  1 1 , 783 
' ''rable Bunder No. 1 , "  for educational 

cards. Milton Bradley Co. . . . . . . . .. . . . .  1 1 , 796 
"Table Builder No. 2, " for e�ucatlOnal 

cards, Milton Bradley Co . . . . . . . . . . . . .  1 1 , 797 
"Taka 'l"onic , ' , for a proprietary mediCine, 

Taka Tonic Co. . . . . . . . . . . . . . . . . . . . . . .  1 1 , 792 
"Waterloo eigars, " for cigars, M.  A. Pacella 1 1 , 784 
"Wiindsor Castle Ties. " for ties. I .  isaac & 

Co. . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . .  1 � , 780 

PRINTS. 
"Blue Ribbon , "  for beer, A. von Cotzhausen . 1 , 180 
"McKinley Tea," for a medicine, C. O. IJar-

ter . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .  1 , 181 
" Reedy's Cylinders , ' "  for cylinders, , J. W. 

Reedy Elevator Manufacturing Co . . . . . .  1 , 182 
" Snow . Wbite MarbJe Bl�ach , "  for , marble 

bleach, H. A. Eberhardt . . . . . . . . . . . . . .  1 , 183 
"Stef'fen-Bretch Ice and Ice Cream Company , "  

for i c e  cream, Steffen":Bretch I c e  a n d  Ice 
Cream Co. . .  . . . .  , . .  , . . . . . .  , . . . . . . . .  , . • •  1,179 

A printed COpy of the . specificatlon and drawin� 

'of any patent in the foregoing list, or any patent 

In print Issued since 1 863. will be furnlsbed from '-this office for 10 cents, provided the name and 

,oup1ber of tbe patent desired and the date be 

iglven, Address Munn & Co, . 361 Broadway • .  New 
York. , Canadian patents may now be' obtaIned by the In­

;ventors tor any of the inventions named in tbe for{'­

'going list. For terms and further particolR ... 
.. ddreu Munn '" Co.. 361 BroadwlU'. Ne .. York. 

PRINTING THAT, BRINGS RESULTS PAYS YOU 
W

E attend to every detaii of Writing, I l lustrating, Printing and Binding Booklets. 
Inventors and manuf:>-cturers wishing to sell or. exploit their patents can do It very 
effectively by good Circulars and booklets. Estimates furnished. Send 8c. postage 

for samples and handsome souvenir engraving of SI. Louis Exposition, 1 4x20 .  on 2 0x2 4 paper. 
C. L. WRIGHT &- CO., 1 3 2 -4-6  West 1 4th Street, New York. 

A SPECIAL 

Automobile 
NUMBE� 

O F  'tHE 

Scientific American 
WILL ISSUE ON 

JANUARY 28, 1905 

It will have a Colored Cover 
It will cost only Ten Cents 

THE NEW YORK AUTOMOBILE SHOW and the PARIS AUTOMO­

BILE SHOW, both of them th e most important automobile 
expositions ever held, will be reviewed. Striking p ictures 
never before publ i shed wil l  i l lustrate the principal models. 

A N EW TYPE O F  AMERICAN AU TOMOBILE will be one of the 
leading features. I mprovement in t ires, etc. 

STRIKIN G MODELS of 1 905 TOURING-CARS will be i l lustrated 

and described. 

NOVEL TYPES of AUTOMOBILES w ill be p ictured for the interest 
of the general reader. 

In a division on Automobile N ovelties,  the automobil i st will  

find instructive accounts of useful automobile accessories. 

-
The pictures published, for the most part, have been prepared especially for this num­

ber and have been
'
taken for the purpose of clearly showing the technical features of the 

carriages. Each article is based upon a careful study of the particular machine described. 

MUNN & CO., Publishers 
Scientific American, 361 Broadway, New York 

StJf..lNEE"'G�NE'S UNTIL YOU INVES7ICATE 

. BUY SA . .  . .  . . . . . .  a two-cyllDder gasoUne engine superiodo DOtl'T "THE MASTER WORKMAN," 

all one -cylinder engines; revol?tlonizing gaS power·CACosts Leas 1ibBTUY "EDdTLesE:' !.opLERUIlp. QUi�l(;Oeas�6-�ti1:A�.?h�il'6�s� V=�n TlIlsfsD oliRsFi�TY=Fl'sia�� 
tionary Ol'tractiou. MentiOll this paper. SEND POR TALOGUR. 'K J.lI. UB .. , - , 



Price $3"3 
The Orient Buckboard 
What's the lIse considering a motor cycle when you can 
have one of tbese real motor cars for $375. Tbe Orient 
Buckboard is ]ight and fast, and so simple a child can 
run it. It makes light of the steepest grades and will 
run away from two-thirds of t h e  touring cars. Write 
for our catalogue, superbly illustrated in �olore. Shows 
eight Orient cars with complete specificatIOns. 
WALTHAM MFG. CO. � Waltham, Mass. "Members of Association of LlC'ensed Automobile Manufacturers 

GAS and GASOLINE 
For All Work. 
Stationaries. PortJables, Hoisters, Pump 
ers. Sawing & Boat Outfits. Send jor Oatalo(JUJe ana Testhnonials 

State ¥ OUI' Power Need ... 
CHARTER GAS E N G I N E  CO . . Box 1 48 .  ST E R L I N G ,  ILL.  

IW h'at r S  D aus ' T i p - To p ?· 
TO I'UO V E  that Daus' " Tip-Top " is 
ihOObe:� ai:s 

s���e��e���:�:te�ra�dak�nti 
copiel!' �om typewntten original, we will ship complete duplicator, cap size, 

with o u t  deposit. on ten (10) 

���:: ���!O Ies" $5 
t:rsde di8count of Net 
SS}.i per ('ent, or 

'fheJ.1e1ix A. B. Daus Duplicator Co., Daus BIJg , t II John St., �ew York 

8 I All varieties at l O vv eS(  pnce8. Best Rallroad 
Track and 'Va�on or Stock Scales made. 
Also 1000 useful artlCles. inc!udlng Safes. ca 8S 8ewmg �lacbines, BiCYCles. Tools. etc. oiave 

Money. Lists Free. CHICAGO SCALE co .. Chicago, III. 

GREAT Po�I!��tfol�r¥tnt� PUMP 
Beer, Water, Oil, Milk, Whiskey. 
Condensatious,HydrauHc Pressure, 

Deep Well, Mine, etc. Will not Short Stroke or Injure 
trom Loa(1 to No Load. Write for Catalog No. 15. UNIO .'I STEAM PUMP CO., Battle Creek, Mich. 

S tereopticons, ·Views. 
If you contemplate go­
ing into tbe public en­
tertainment b u s  lnt.'Ss, 
write for catalogue No. 9, which gives detailed 
information and prices 
�fii:e��mfm�:����:o��t 
cons and Views: "V e t .:ffer 
dependable apparatus 

, and VIews only. nt , sec-
ond- hand goods for sale. 
R e s  p 0 n s i b  I e parties 
using our machlnea can � rent m o v i n g picture lilln., lor one lligIit' s use. 

K L E I N E  O P T I CAL CO. 
62 State Street, ChlgCBO, Ill. 

tll'fATlONAL /IDTOR 'VEHIcLe co. '" 
1019 East BBd St., Indlanapou., Ind. 

Scientific American. 

1905 MNOUNCEMENT 

A New 
Type 

We believe that the Autocar in all its types represents the 
highest excellence in automobile design, workmanship and 

material. Every Autocar is built on honor. We feel , therefore, 
that our new type will  meet with a cordial reception. 

This car, Type XI, larger and more powerful than the other types, , 
has a four-cylinder, vertical engine of 16-20 horse-power. The body is 

built on the newest and most approved French lines. The front 
. 

divided and both front and rear seats are large and comfortable . 
While this car is built upon the tried Autocar principles which have been 

so �plendidly proven, it sho ws a number of very important improvements making 
for lllcreased simplicity, ease of operation, safety and comfort. . . 

In fact, though Autocars have always been noted . for absence of bewlldermg 
intricacy of mechanism, yet no one can but be impressed with the extreme simpli­
city of this new car. It is  a triumph in scientific construction and arrangement . 

This car has more than met our highest expectations in the road test. In fact, 
its ptrformance has been a surprise to experi enced automobile men . The power of 
the car carries it, fully equipped and loaded with five passengers, up tested 12 per 
cent.  grades for instance, at 20 to 25 miles per hour 011 the direct drive, while on 
the level the car attains a speed of 40 to 45 miles. The car is a snperior climber 

on any hill. 
Altogether our eight years' experience has enabled us to produce in this 

type a four-cylinder car we are assured cannot be surpassed by any similar 
car at any price. 

The Price of Type XI. is $2,000. 

Type VIII.- Four-Passenger Car at 
Ready for delivery January 16. 
$1,400 and Type X. Runabout at $900 

have made A utoear Reputation. Each stands at the head of its 
class for value and efficiency. 

Autocars, Types VIII . ,  X.  and XI. will be on exhibition at 
the New York Automobile Show, Madison Square Garden. 

Catalogue d�scriptive of the 1904-0n types wiJ] be sent free upon request . rrhis catalogue contains aJeo addres!'Ies of 'our dealers throughout the country who will be gl a d  to give demonstr.ations to pr()�­pective automobile purchaserf{ and explain in detail tht. 
merits of our cars. 

THE AUTOCAR C O M PANY. Ard m ore .  Pa. 
M.mber Association of Licensed Automobilr :Jranu "ndtf/rplw. 

J'pectaclesand 
Eyeglasses 

are a superfluity where our lamps 8.1·e used. 
Portable, IOO-candle power and 

produces a safe, white, power .. 
ful, steady light with 

No odor. dirt. grease or smo1(e. 
Every la.mp warranted. Costs 20 

per
A.O��;S WANTED EVERYWHERE. 

The BEST LIGHT CO. 
Owners of Original 

Patents. , 87E. Oth St., (JantoD,O. 10-. 

Bubier's Popular Electrician 
�I/ __ 'I __ 

3 MONTHS 10c. \ 
, Scientific but not technical, 

Edited by expert electricians. 
�;:;;;;;---I Dept. S, Lynn, Mass. ---;;;;:;;;q 

OU R  NEW 

SKELETON 

WATCH 

. E I SS KEROSENE 
and GAS ENGINE burns KEU08EN E cheaper and safer than gasolme. Automatic, simple. reliable. N o electric bat_ . tery or flame used. Perfect regula. 

�;��f�:del��t:l{�efi�lti��:P�h!T:� 
109' storag� batteries, pumping Bud 
an power purpo",eM. A. MIE'l'Z, 

1 28-138 l\lOTT ST., Nxw YORK. 
AUOP'l'E]) BY 

U. S. GOVERN MENT. 
](i�"eMt Award. direct coupled Generator Set, Paris ExpositlOu,1900. 
Goltl Medal . ·  Pan ·American Ex-posltion. 1 9(11 . Gol d :\le(lal. f'harie!:lton. S. C., Exposition, 1902, 

Gold )[edal and Speelnl nlp�omB has been .Rwa.rded to the l\fJetz & ·Weiss Oil Engine at the Louisiana Purchase EXposltIon at St. Louis, 1904. 

D Y N A M O  C A S T I  N G S 
Part", of the 

'
Franklin UYJlamo with output of 5 amperll!'! and 1 0  vol�!'!, furnished for amtiteurs to pnt too-ethllr. WIll drive small lathe or hght six 6 · candie lamps. RouJZh 

�:�Ll��'$�:5g? ; IK�lltZr��ioh��.edS!�dO¥ojr £��liler�����d, ready to as-
PARSELL & W.EED, 129 .1S1 W. Slot St., New York 

El ectrical Eng ineering 
and Experime ntal Work 01 Every Descript ion 

We have every facility for producing first-class wOl'k 
promptly. Our factory i s  equipped with modern ma­
chinery throughout. 

C .  F. �PLITD ORF 
Engi neering Dept. 17-27 Vandewater St., N. Y. Citv 

READY FO R  

DELIVERY 

OCTOBER 1st 
VV AT C H E S  

The man w h o  owns or drives an Auto should not use an eXPf)nsive watch. The New EnglaUfI 
screw cased watches are perfection Cor Motor work. Dust and wet proof. ACCul'acy gnaranteed 

THE N EW ENGLAND WATCH CO.,  37 ®. 39 Maiden Lane, New- Yorh 

PhotolZraphic Illustrations 
for illustra ting' lectures on 
every subject, lJrofession .. 
al and popular. 

63 Victoria Street, Liverpool, Englall(l 

S L I D E S The most complete library 

��r;)��:�:�Z��o!��le
e

��;[ 
Send for catalogue. 

WIJ. LIAM H. RAU, 1 322 Chestnnt Street I'H Il,A Il E L P H I A ,  PA. 

Commercial Vehicles 
TRUCKS 

2.000 to t o,OOO lbs. 

Carrying Capacity 

", 
Prices and Blue Prints 

submitted upon 
application 

DELIVERY 
WAGONS 

soo to t , 500 Ibs. Car­

rying Capacity 
", 

Special bodies to meet 
requirements 

POPE MOTOR CAR CO. Waverley Department India.na.polls. Ind., V. S. A. 

C10LD G A LVAN I Z I N G .  
AMER ICAN PROCES S . ' NO  R O YA LT IES. 

SAMPLES ANo l N FORMATION ON APPLICATIO N .  
N I C K E L 

AND 

Electro- Plating 
Apparatus and Material. 

TBB 
Hanson & Van Winkle  

Co., 
'N e ,,,' arli .  IS. J .  92 William 8\;, N .  Y. 
30 & 32 S. Canal St. 

Chicago. 

You Needid Fear a Gun Y You KnowJiu.Jitsu 
Ji u�Jitsu is the most perfect system of 
sel f·defense in the world to day. It is as 
potent at short range as the m ost deadly 
weapon. With a knowledge of its prin­
ciples yon can defend yourself unarmed 
against every fonn of vicious attack, and 
render helpless an assailant with aston­
ishing ease and rapidity. Jiu-Jitsu is 
different from all other systems because 
size and stre!1gth count for naught. A child of fourteen versed in the art can quickly paralyze the strongest man. 

FREE LESSON IN JIU-JlTSU 
For over 2,000 years an Imperial edict 

forbade the teachmg of Jiu-Jitsu outside 
of Japan. But as a result of the friendly 
feeling existing between Japan and the 
United Stutes, M r. Y. K. Yabe, formerly 
of the Ten-Shin Ryu School-the leading 
school of JiueJitsu in Japan-has been 
delegated to reveal to Americans all the 
closely gnarded secrets of this ancient 
art. 

He has just written an inteusely 
interesting book ful l y  explaining the 
principles of JiueJitsu. This book, to­
gether with the first lesson in the art, 
will be sen t free to interested l?ersons. 
This lesson contains full·page Illustra­
tions showing one of the most effective 
methods known to Jiu-Jitsu, for dispos­
ing of a dangerous antagonist, If you 
desire to k now more abont the closely 
guarded secrets of this marvelous sci­
ence, yon should write to·day for this 
free book and specimen lesson. They 
will be sent you by return mail, post­
paid. Address, 

The Vabe School of Jiu=Jitsu 

We have never 

been asked 

to take an 

engine back. 

JAGER 
MARINE I ENGINES 

344 D, Realty Building 

Rochester 

New York 

----------�--�-; 
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100 to 700 revolutions per minute. . 

1 U1linder, 3 h. p. S�A:'��RD3���I��.�, 10 h, p. 16'". p. 2. (yllnder, 'i h. p. 10 b. p. 4 C, lioder, 14 b. p. 20 h. p. 
Orders are now being taken for sprini" delivery. Order 
early and avoid delay. 

CHAS • .J • .JACER CO., 1 88-8 High St.,80ston, M .... 

Everything for the Automobile 
Auto Fur Coats, - - $20.00 up 

Auto Rubber Coats, - - &.00 up 
Auto Cravanette Clothing. 
Yankee Spark Plugs, 2.00 
Yankee Electrical Cut-Out 

Switches, 1.50 
Big Free Catalog 

E. J. WILLIS CO •• 2 Park Place. N. Y. 

J E S SO P ' ST E E L  C f?  M F R� OF C R UCIBLE SHEET STEEL 
WA S H I N G T O N , PA . 




