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TWO ENGINEERS IN THE CAB. 
The time has certainly come for a protest against 

a certain type of l ocomotive, or rather against the 
present way of manning such locomotives, which con
stitutes a grave peril to the passengers on certain 
railroads. We refer to what i s  popularly known as 
the "Mother. Hubbard" type, in which there are 
two cabs widely separated ; one for the engineer, 
and the other for the fireman. The engineer's 
cab is located at about the mid-length of the boiler, 
and the fireman's cab or platform i s  i n  the usual 
position at the rear of the boiler. The only mean s 
of access to the engineer's cab, which is entirely in
closed, i s  'by a narrow running board, reaching to the 
fireman's, ,platform. The firebox is so wide that when 
the fireman is attending to his duties the engineer is 
practically shut off from his sight. When we remem
ber that on many of the best managed roads there is 
a strict I'aw that the fireman shall check off the sig
nals with the engineer, we can see that, on the face 
of it, this separation of the two men introduces an 
element of risk i n  the misinterpretation of signals. 
But, over and above this i s  the far more serious risk 
that the engineer may be suddenly taken sick, or even 
stricken down i n  death by apoplexy or heart failure. 
Cases of the death of the engineer through heart fail
ure or through being hit when leaning out of the 
cab have happened of late years with inexplicable 
frequency, and the last case of this kind, which oc
curred in the middle of last month, strikingly ill us
trates the dangers inherent in this form of engine. 
A "Chicago Limited" train, .drawn by a l ocomotive 
of the "Mother Hubbard" type, was running at high 
speed in the night time, when the engineer suddenly 
fell dead in the cab, the fireman being in complete 
ignorance that anything was wrong. The tragedy was 
discovered only when the t,ain ran at full speed 
through a station at which it should have stopped, 
noticing which, the fireman climbed into the ·cab, 
where he found the lifeless body of the engineer and 
brought the train to a stop . The type of locomo
tive referred to is  a popular one on some l ines, and 
it i s  an excellent design for the conditions under 
which it has to work. I t  has the one defect brought 
out by the above and similar inci dents, the clear 
remedy for which i s  to place two men at all times in 
the cab. 

• •• •  

!JOMPARISON OF TURBINES AND RECIPROCATING 
MARINE ENGINES IN SERVICE. 

The Midland Railway C ompany has recently been 
in a position to gather what is undoubtedly the most 
valuable comparative data as yet secured, as to the 
relative performance of turbine and reciprocating en
gines when used in commercial service. The company 
recently built for their I rish and I sle of Man service 
four steamers, which were i dentical in everything but 
their motive power. This, in the case of two of them, 
the "Antrim" and "Donegal," consisted of reciprocat
ing engines, and in the case of the others, the "Lon
donderry" and the "Manxman," consisted of Parsons 
turbines. Of the two turbine boats, the "Manxman" 
was provided with turbines of 25 per cent more power 
than those on the "Londonderry." By the terms of the 
contract the vessels were to maintain 2 0  knots per 
hour with two double-ended boilers under steam, and 
on the trial the "Antri m "  under these conditions 
sh owed 20.6 knots, the "Londonderry" 2 1 . 6  knots, and 
the "Manxman" 2 2 . 6 5  knots per hour. With all th e  
boilers in use, t h e  respective speeds were 2 1 . 8 6 ,  2 2 .36, 
and 2 3 . 1 2  knots per hour. During the trials the de
crease in water consumption in the case of the "Lon
donderry" amounted to 8 per cent, and of the "Manx
man" to 1 4  per cent, as compared with the two re
ciprocating-engine boats. It follows that there was a 
corresponding decrease in coal consumption by the 
turbine boats, the "Manxman" making 20.3 knots on 
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the same amount of fuel that was burned by the "An
trim" when making 1 9 . 5  knots. There was a great 
economy in the amount of lubricating oil consumed, 
which in each turbine steamer amounted to 5 gallons 
per single trip. This again resulted i n  further econ
omy, by the reduction of the staff in the engine room 
from four greasers to two. To these advantages must 
be added the almost complete absence of vibration. 
Furthermore, in the whole period of service the tur
bines h ave cost practically n othing for upkeep. There 
is a saving in the weight of the hull in the turbine 
steam ers of about 30 tons, and in the weight of the 
engines, shafting, and propellers, of 8 5  tons. These 
two items together represent a saving of 115 tons, or 
6 per cent of the weight of the steamer when running 
light. 

• • • 

PANAMA CANAL IN FOUR YEARS. 
Among the many engineers who have made a care

ful study of the Panama Canal problem, there is  none 
that has �o intimate a knowledge of its purely engi
neering features as M. Bunau-Varilla, who was for 
sever'al years chief engineer of the late French Panama 
Canal C ompany. I t  is a fact that most of the later 
survey work and tentative plans of the Panama Canal 
that have been executed since the United States be
came interested as a probable purchaser of the prop
erty are based upon and include the very exhaustive 
engineering data that were obtained by the engineers 
of the old Panama company. That the former chief 
engineer maintains his qualification to speak with 
authority on this great question is  shown by the in
variable good j udgment and sound engineering sense 
that have marked all of his published articles or 
spoken suggestions on the Panama Canal question. 

The latest plan suggested by Bunau-Varilla, and re
cently laid before the President and before the I nter
national Board of Engineers, has so many features to 
recommen d it, and is  such a happy compromise of 
widely diverging schemes for canal construction, that 
we look to see i t  adopted unless some serious engineer
ing difficulties, not anticipated by the former chief 
engineer, should present themselves. A s  matters stand, 
opinion i s  divided as to whether a sea-level canal 
should be built or one with locks ; that is  to say, 
whether the canal should have a summit level at 30, 
60, or 90 feet, or be boldly cut through at tide level 
from ocean to ocean. The 9 0-foot level scheme is that 
of the original French company, and it has received 
the indorsement of an international board of engineers 
of h igh standing. The sea-level scheme, due originally 
to De Lesseps, was first seriously revived by the late 
Chief Engineer Wallace, who now appears to have 
based his calculations' upon data which gave too opti
mistic an estimate. There can be but l ittle doubt that 
Mr. Wallace's statements as to the low cost and short 
time in which the sea-level canal can be cut through 
must be taken with very grave reserve. At the sarno 
time there can be no doubt that the idea of the United 
States opening the canal at sea level has taken a strong 
hold upon the imagination, if  not upon the j udgment, 
of a large number of members of Congress, and of the 
people of the United States as a whole. I� there should 
eventually be a consensus of expert opinion among the 
engineers that a sea-level canal can be built within a 
reasonable time and at a not too heavy cost, it will be 
found that the nation stands ready to indorse it. 

Judging from the start that we have made in this 
great matter, it seems to be very certain that the im
mediate digging of a sea-level canal will require a 
length of time and an expenditure of money that will 
be prohibitive. On the other hand, if the original 
Panama Canal company's plan for a 9 0-foot level, but 
with an enlarged prism and longer and deeper l ocks, 
be adopted, i t  becomes a question, in view of the rapid 
increase in the size of ships and the bewildering growth 
and magnitude of the world's shipping, whether the 
construction of a canal with locks upon dimensions and 
by methods that prohibited any future enlargement or 
change would not be a short-sighted policy that might 
eventually lay a h eavy restraining hand upon the 
future development of traffic by this great waterway, 

As a compromise between these two plans the sug
gestion offered by M. Bunau-Varilla is  very timely, 
and should it be approved by the I nternational Board 
of Engineers, i t  would prove to be an admirable solu
tion of the difficulty. He p roposes to build a canal on 
the l ocation which would be chosen if it were to be 
cut through at sea level, but to plan the various levels 
and locate the different locks with a strict view to se
curing the earliest possible opening of the canal ; an 
event which, he believes, could be accomplished, if  his  
suggestions are followed, within four years' t ime.  The 
broad principle upon which he would proceed would 
be that of so accommodating the plans of the canal 
to the topographical features of the Isthmus that its 
opening could take place within the least possible time. 
C ommencing with the Culebra cut, wh ich is  the deter
mining factor, he points out that alrea(ly the mountain 
has been cut down from �OO feet above sea level to 
150 feet. He would place the summit level of the canal 
"t 130 feet, cutting it to provide a uniform depth of 
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35 feet throughout. Descent to tide level would 110 
made by eight l ocks, four on the Pacific and four on 
the Atlantic side ; and it is because of the compara
tively small amount of excavation that would have to 
be done, that he estimates that a canal built on these 
lines could be opened for navigation within four years. 

Although the 1 30-foot level canal would have a 
capacity far larger than the traffic that would i mme di
ately seek the new waterway, it would be consid ered 
as temporary and as serving its purpose merely while 
the work of cutting down the various l ock·levels to 
tide level was being carried on. The proposed plans 
provide for carrying on this further work of excava
tion without in the least interfering with the existing 
traffic. This is rendered possible by carrying the ma
sonry of the locks down to tide level, an arrangement 
which would permit of the upper portions of the locks 
being removed to keep pace with the gradual l owering 
of the summit level. I t  is  estimated that the work of 
transforming a l ock canal with 130-foot summit level 
into a sea-level canal would occupy a period of from 
five to seven years, the time varying according to the 
bottom wiclth determined upon for the canal . I f  the 
bottom width were 1 5 0  feet, five years would suffice, 
and seven years if  the bottom width adopted were 300 
feet. Finally, according to this French engineer's esti
mate, the change from a lock t o  a sea-level canal can 
be made without incurring a greater cost of excava
tion per unit than would result in the immediate exca
vation of the sea-level canal as at present proposed. 

••••• 
RECENT ADVANCES IN SELECTIVE WIRELESS 

TELEGRAPHY. 
Early in the experimental st:ruggles of wireless 

telegraphy it was found that the parabolic reflector as 
a means for directing messages would have to be aban
doned, since the power of the waves was so greatly cut 
down as to render it useless for commercial purposes, 
yet it was evident that without selectivity the field of 
the new art would be greatly circumscribed. Conse
quently, since those historic days many schemes h ave 
been proposed for accomplishing the desired result, 
ranging from the transmission of waves unidirection
ally as cited, to the propagation of waves of predeter· 
mined length and which would act only on a receptor 
tuned to receive them. 

One of the earliest devices for carrying out the first 
method was designed by M. Emile Guarini Foresio 
and consisted of inclosing the sending and receiving 
aerial wires in sl otted sheaths with their openings fac
ing each other, when the waves emitted by the one 
would be p rojected only in the direction of the other 
or complementary wire, while the sheath inclosing the 
laUer would refiect such waves coming from all other 
directions, preventing them from impinging on the 
aerial proper, or if  oscillations were set up in the 
sheath, the energy would be conducted to the earth 
and there dissipated. While experimentally possible, 
this method did not fulfill the exacting conditions re
quired in practice with any marked degree of success, 
for, as in the earlier Marconi apparatus, there was an 
exceeding loss of energy and its usefulness was greatly 
limited by the restricted radius of the field it would 
cover. 

A marked advance in sending wireless messages in a 
given direction has been brought out in I taly by Ales
sandro Artour, Esq., C.E.,  who has succeeded in pro
ducing circular and elliptical rays of electric waves: 
which are sent forth in any desired direction with great 
power. Herr Zehnder was the first Rctually to prcduce 
circularly and eliiptically polarized electric radiations 
experimentally, in 1 8 9 4 .  His plan was to utilize a pair 
of plane polarizing grids made of a number of parallel 
wires attached to a frame and place them parailel to 
each other a'short distance apart and with their wires 
crossed. These two grids will reflect electrie waves in 
the same manner that wire gauze will reflect l ight, and 
if  tlHi, crossed wires of the grids are separated a dis
tance of one-eighth of a wave-length and the plane of 
the inci dent radiation is  4 5  degrees to the plane of the 
wires the reflected radiation will be circularly polar
ized, but i f  the relations of the plant)s are changed the 
polarization will be elliptical. 

For the purposes of commercial wireless telegraphy 
this method is  obviously impracticable, sine') the ab
sorption losses would be prohibitively large. Signor 
Artonr seems to have greatly reduced the dampening 
factor by devising a suitable apparatus for producing 
circularlY and elliptically polarized electric radbtion 
by a direct method, viz., connecting the secondary tel'· 
m inals of an ordinary induction coil with the balls of 
the usual spark-gap, while a third spark-ball is con· 
nected through a eon denser with one side of the sec
ondary circuit, the three balls being disposed as the 
vertices of an isosceles triangle. To set up and propa
gate circularly and elliptically polarized waves, the 
aerial wires are in the form of the letter X, with the 
positive and negative balls of the spark-gap connected 
thereto at the lower terminals respectively, while the 
third spark-ball leads to the earth . In this ingenious 
fashion cireularly and elliptically polarized electric 
waves are directly produced without reflection; the 
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ray formeo may be transmitted in any direction, while 
its effective range has been demonstrat3d up to a dis· 
tance of 300 kilometers. 

The second method referred to holds out greater 

possibilities, although i t  has proven infinitely harder of 

solution; thi s  is syntonization based on electrical reso

nance. Sir Oliver Lodge was the first to evolve a 
system of syntonic wireless telegraphy in which the 

coefficients of inductance, capacity, and resistance were 

considered. Since these early essays Lodge has, i n  con

junction with Dr. Alexander Muirhead, devised and 

invented many ingeni ous improvements relating to the 

practice of syntonic wireless telegraphy. In this con
nection i t  must be borne in mind that there i s  a well

defined demarkati on between what is called syntonic 
and selective systems, although at first the object of 

the former was to produce the latter. Not very l ong 

ago these words were used synonymously, but as the 
art unfolded i t  was found that while a transmitter and 
its complementary receptor could be attuned to the 
same wave length and were made the better for it in 
every way, they were not by any means rendered 

selective. 
The latest researches of the eminent physicist and 

electrician named that have been made public relate to 
syntonizing a transmitter and a receptor in which a 
greater certainty of action is obtained. The invention 
i s  the outcome of an experiment wherein a l ong wire 
attached to a discharging Leyden-j ar circuit was 
thrown into violent electric oscillation in synchronism 
with the jar and this is combined w ith an "overflow,"' 
the result of another experiment, i n  which a long wire 
appendage was employed t o  set up oscillations in a 
Leyden-jar circuit and cause it to be charged to a 
point where it would overflow and disrupt a minute 
spark-gap; these two effects were again c ombined with 
a third, also discovered by Lodge, and produced by 
the " syntonic" Leyden j ars; i n  this arrangement the 
oscillations of one discharging Leyden-j ar or condenser 
circuit set up similar, though more feeble, oscillations 
of the same phase and frequency, in a distant Leyden
jar or condenser circuit tuned with a precision to the 
fi rst. 

The combination of these three very pretty labora
tory experiments into a hard-and-fast commercial sys
tem has brought out several novel features, the chief 
one being the surging of violent electric oscillatiolls in 
the condenser charged by the secondary of the i�duc
tion coil and the impulses of which are con veYEjd to 
the upper end of the aerial wire resulting in a series 
of sharp recoil kicks. This sudden rebound exerts a 
much greater effect in the surrounding ether than a 
simple periodic oscillation would. On reaching the dis
tant station these wires set up oscillations in the re
ceiving wire to which is attached a condenser circuit 
similarly attuned t o  that of the emitting station ; in 
the condenser or internal circuit the oscillations work 
up gradually in strength until they become strong 
enough to break down the resistance of the coherer. 
This is brought about as soon as the maximum poten
tial attained by these oscillations in the condenser cir
cuit is high enough to cause an electrostatic overflow 
which takes place through the cohereI'; this causes a 
reduction in the resistance of the latter and the conse· 
quent formation of a signal by the receiving device. 

The novelty in this part of the invention i s  found 
in the mode in which the coherer i s  connected with the 
receiving condenser so that it will be impressed with 
the overflow or cumulative action of the waves, and 
such i s  the disposition of the circuits that it is,  at the 
same time, protected from the direct action of the ele
vated conductor or any sudden impulse to which the 
latter is exposed. 

While these inventions do not by any means solve 
the vexatious problems of selective wireless signaling, 
they are vitally important in that they show that more 
and more effective means are being constantly devised 
hy which the requisite energy is reduced and the ac
curacy of the working is increased, while at the same 
time the accumulated knowledge must lead eventnally 
to a system of selectivity and all that this much-abused 
term implies. 

..... ., 

THE HEAVENS IN OCTOBER. 
BY HENRY -NORRIS RUSSELL. PH.D. 

The best "landmarks of the sky" for' a beginner in 
the study of the constellations are the groups of stars 
which lie near the pole, for these, i n  our latitude, 
are visible at all hours of the night and in all sea
sons of the year. How this happens can be very 
clearly illustrated by a simple photographic observa
tion, which can be made with any camera. 

Choose a clear moonless night, point the camera 
toward the pole star, and expose for a couple of hours 
(using the largest stop ) .  When the plate is devel
oped the stars will appear, not as points, but as long 
trails, owing to their apparent motion, and these 
trails will all  be arcs of circles, with a common cen
ter. This shows that the apparent motion of the 
heavens, which causes the sun, moon, and stars to 
rise and set, is really a rotation about a fixed pOint, 
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which astronomers call the celestial pole. Each stal' 
describes a circle about this pole every day. If the 
star is near the pole, the whole of this circle is above 
our horizon, and the star never sets. For stars far· 
ther from the pole, a larger and larger part of the 
circle lies below the horizon. Stars i n  the southern 
sky describe circles about the south celestial pole, 
which is as far below our horizon as the north pole 
is above it, so that some southern stars are only visi· 
ble to us for a small part of their circuit, and others 
still farther south never rise above our horizon at 
all . 

If we make a print from our negative, and mark 
the beginning or end of each trail with a conspicuous 
dot ( to avoid confusion due to overlapping trails), 
we can easily i dentify the stars visible on our photo
graph, and i n  particular the pole star. I t  will be 
seen that the latter i s  not exactly at the celestial 
pole, but i s  some l ittle way off in the direction of 
Cassiopeia. 'We see also that our photograph shows 
much fainter stars close to the pole than some dis
tance away. This i s  because the close circumpolar 
stars have shorter trails, so that their light i s  less 
spread out on the plate, and a fainter star can thus 
produce a visible impression. 

Of the circumpolar constellations, the most familiar 
is the Great Bear. At the present season this i s  not 
very conspicuous, as i t  lies below the pole, with the 
Dipper close to the northern horizon, and the Pointers 
almost under the pole star. 

A line drawn from the middle of the Dipper han· 
dIe through the pole leads us to Cassiopeia, whose 
principal stars form a zigzag line in the Milky Way, 
resembling an irregular letter W. A line drawn to 
the l eft through the p;}le star at right angles to this 
last line, points ou� the head of D raco, formed by a 
quadrilateral of stal S, of which the faintest is double, 
much too close for the; naked eye, but separable with 
a strong fiel d glass. 'i'he conste'lation extends in a 
long line of stars, firs!, upward ',0 the right, then 
down to the left, then a,;ain t o  the right, above the 
Dipper. Within its cu!'ve it incloses the smaller con
stellation of Ursa Minor, Which contains uE9 other 
star about equal i n  brightness to Polaris. 

The remaining circumpolar constellations are in
conspicuous, Cepheus, which lies between D raco and 
Cassiopeia, being the most prominent. 

To the east of Cassiopeia and below it is Perseus, 
whose principal features are a curved l ine of stars 
in the Milky Way, and a single bright star south of 
them, which i s  the remarkable variable Algol. Be
tween Perseus and Cassiopeia is a bright spot in the 
Milky Way, which the telescope shows to be a very 
fi n e  star cluster. 

Below Perseus on the left is Auriga, recognized by 
the very bright star Capella and the i rregular pen
tagon which i t  forms w ith the neighboring stars. On 
the right i s  Taurus with the unmistakable group of 
the Pleiades, and the bright red star Aldebaran. The 
very bright obj ect between them is the planet Jupiter. 
The great square of Pegasus i s  southeast of the 
zenith, and Andromeda lies between it and Perseus. 
Cygnus and Aquila lie in the Milky Way to the west
ward, and Lyra farther northwest, with Hercules 
below it. 

Below the groups already named are the dullest of 
the zodiacal constellations. Sagittarius is just set
t i ng. Capricornus follows it, marked only by a pair 
of small stars-both double-southeast of Altair. 
Aquariu s  comes next, and can be i dentified by a little 
group, shaped like the· letter Y, lying on its side, 
which lies southwest of the great square of Pegasus. 
Pisces has no conspicuous stars, but Aries contains a 
small but rather conspicuous triangle, with very un
equal angles, which lies below Andromeda and to the 
right of Perseus. 

The large constellation Cetus fills the southern sky, 
but contains nothing to delay us at present. The 
isolated bright star low down in the south i s  Ij'omal
haut, in the Southern Fish. Saturn, w h ich is a good 
deal brighter, i s  higher up and farther west. 

'rHE PLA:"'IE'fS. 
Mercury is morning star till the 12th, when he 

passes through superior conjunction and becomes an 
evening star. Throughout the month he is too near 
the sun to be seen with the naked eye. 

Venus is morning star in Leo and Virgo, rising at 
about 4 A .  M. in the middle of the month. 

Mars is evening star in Sagittarius, setting between 
9 and 1 0  P. M. all the m onth . On the 8th h e  is in 
conjunction with Uranus, which is about I%, degrees 
south of him. 

Jupiter is i n  Taurus, rising about 8 P. M. on the 
15th, and i s  rapidly becoming the most conspicuous 
object in the evening sky. 

Saturn is in Aquarius, and crosses the meridian about 
9 P. M. on the 1st, and 7: 1 5  P .  M. o n  the 31st. H e  i s  
therefore very conveniently observable i n  the evening. 
A very small telescope will show his rings, and one 
a little larger will show his brightest satellite, Titan. 
This is west of the planet on the 4th, north on th& 
8th, and so on, its period being 16 days. 
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Granus is in Sagitiariml, and can best be identified 

0Y its proximity to Mars on the 8th . Neptune is in 
Gemll;.l, and comes to the meridian about 5 A. M. i n  
t h e  m i d d l e  of t h e  month. 

THE MOON. 
First quarter occurs at 8 A. M. on the 5th, full moon 

at 6 A .  M. on the 13th, last quarter at 8 A .  M. on the 
21st, and new moon at 2 A.  M. on the 28th. The moon 
i s  nearest us on the 27th, and farthest away on the 
14th. She is i n  conj unction with Mars on the 4th , 
Saturn on the 8th, Jupiter on the] 7th, Venus on the 
26th, and Mercury on the 28th. 

Prin(:eton University. 

SCIENCE NOTES, 

Some interesting photos and partieulars of huge 
gorillas hitherto unknown have been obtained by M. 
l<Jugene Brusseaux, a French official and explorer from 
Northern Africa. One of these 

'
huge monsters was shot 

by one of the official's sharpshooters. The animal 
measured 7 feet 6 inches in heigh t, was 4 feet in w idth 
Hcross the shoul ders, and weighed 720 pounds. One 
of the hands when dismembered weighed G pounds. It 
required the united efforts of eight native soldiers to 
drag the corpse of the beast from the point where it 
was killed to the French residency at Quessou, the 
administrative center of Central Sangha. The animal 
was here skinned and buried. Reports have been re
eeived at this station frequently during the past. few 
months of the presence of these huge monsters i n  the 
upper valleys of Lonani and Sangereh, but h i therto it 
had been impossible to come to close quarters with 
them. According to native reports, however, the ani 
mals are unusually ferocious, not hesitating to attael 
caravans during their passage through the eountry, 
The beasts differ essentially from the gorillas familiar 
ly known. The ears are small , the shou lders and 
thighs are covered with dense and long black hair, 
while the chest and stomach are almost bare. It i s  
believed tha t they belong to a speeies t h a t  haR not 
heretofore been known. 

The action of u ltra-violet rays upon glass has been 
observed by Franz Fischer, a German scientist. In 
order to make the research es, he uses a mercury arc 
contained i n  a quartz tube as a source of the rays. 
Samples of different kinds of glass are placed quite 
near the tube, separated from it by a very thin l ayer 
of air, or the air can be replaced by hydrogen. By 
using a water-cooling device the apparatus is not al· 
lowed to become unduly heated. This precaution is 
not always needed, h owever. He useR a low tension 
of 1 8  volts on the arc. Under these conditi ons he ex
poses eight samples of glass to the light of the arc. 
Four of them are not acted upon , and remain colorless. 
The other four take a strong vi olet color at the end of 
12 hours. The color can be seen at the end of 15 min
utes exposure. Upon analyzing the samples of glass it 
i s  found that the ones which are colored all contain 
manganese, while in the other specimens i t  is absent, 
or nearly so. These results seem to explain the phe
nomenon which was observed by C rookes. who ob
served that pieces of glass exposed to the sun a t  an 
altitude of 12,000 feet at Myni, Bol ivia, j ook a violet 
color by degrees. At thi s al titude the sun's light con
tains a large proporti on of ultra-violet rays which act 
u pon the manganese salts of the glass and cause the 
violet coloration. It is found that the 100101' quickly 
disappears when the glass is heated to the softening 
point. Then when i t  .is cooled and. again exposed to 
the mercury arc, i t  takes the violet color, as before. 
That it is only the rays of short w ave-lengths which 
p roduce the color i s  proved by placing a sheet of mica 
over the glass, and in this case no eolor iH formed. The 
mica itself i s  not colored in thi H caHe. 

Researches on Radium and Radio-aetivity.-In a 
paper read before the Soeiete des lngenieurs Uivils M. 
Besson explains the method by which M. and Mme. 
Curie were l ed to discover n ew radio-active bodies in 
the ores of uranium , and reviews the preparation of 
radi um, the eomposition of the Becquerel rays emitted 
by radi um, and the demonstration of MM. Curie and 
Dewar that radium is converted into helium; and 
finds in this decomposition the source of the energy 
of radium. He holds that the decomposition for bodies 
of light atomic weight would be general; uranium 
would b e  converted into radium , then into helium; 
thorium would be converted into argon. He states 
that the ores recently discovered in the D epartment 
of Saone-et-Loire are pyromorphites, probably render
ed radio-active by emanations proceeding from dissolu
tion in water of the ph osphites of uranium found in 
the same lands . The simplest process for search is 
that of photographic plates. It is sufficient to pulver
blE' the ore believed to be radio-active, to put it in a 
cup and leave it for twenty-four hours, well surround
ed with black paper. By comparing the marks pro
duced by a smal l parcel of the uranium metal with 
those produced by the o re supposed to be radio-active. 
it is easy to ascertain whether thiH contains radiulll 
or not. 



SOMETHING ABOUT ALLIGATORS. 
The odd photograph reproduced in the accompany

ing engraving shows four rather unhappy-looking baby 
alligators. Probably as long as this species of saurian 
has been known, the young have been kept as curiosi
ties, and most amusing pets do the little fellows make. 
Unlike the young of other wild animals, which are 
sometimes domesticated when small, they grow very 
slowly, especially when out of their natural environ
ment, and are consequently well adapted for this pur
pose, as a number of years elapses before the alligator 
is large enough to be troublesome or even dangerous. 
Alligators do not appear to be very intelligent, the 
recognition of the person who feeds them in captivity 
being about the limit of their mental attainments. 
The older ones are sluggish and lazy, though they 
sometimes fight viciously with each other, and are 
capable of doing terrible execution when aroused. 

If properly taken care of, the young alligator will 
thrive even in unnatural circumstances.  His main re
quirement is sufficient heat, and if his box or cage be 
kept at too low a temperature, the little reptile be
comes languid and almost torpid, refuses to eat for 
long periods, and frequently dies at the end of some 
weeks. If, however, the temperature of. the air be 
raised, or the tank wherein he lies be warmed by.the 
addition of a little hot water, he soon revives, and 
attests his continued interest in life by renewed activ
ity and the reappearance or his appetite. Unlike .the 
older members of his family, the young 'gator in cap
tivity is quite lively; sometimes of an investigating 
turn of mind, and usually combative, his antics are 
often diverting. If he can escape from his cage, he 
will travel considerable distances, and unless overcome 
by cold will wander indefinitely, subsisting as best 
he can. 

Many people who have attempted to keep young 
alligators have made the mistake of trying to feed 
them on a vegetable diet, for the alligator is first and 

last a carnivore. The diet of the young, who should 

be fed nearly every day, is very simple, and consists 

of bits of fresh meat, insects, and worms. They often 

show great fondness for the ordinary earthworm, and 

will frequently refuse all food but these. The larger 

specimens in captivity are fed about three times a 

week on fresh meat or small live animals, and they 

require little attention other than this. The older ones, 

particularly the males, will, if possible, eat the small 

alligators with avidity, and to check these cannibal

istic tendencies, the reptiles must be properly segre

gated. 
Alligators seldom breed in captivity, and while the 

females sometimes lay eggs, the latter are usually un
fertile. However, eg�s that have been found in a 
natural condition in the curious cone-shaped mud 
nests are easily hatched by the application of heat, 
and while the young are at first feeble and helpless, 
they usually survive if carefully handled. Alligators 
live to be of great age, and there is a number of au
thentic records where individuals have been known 
to exist for nearly a century. 

• I • •  
A NOVEL PROCESS OF REANIMATION. 

BY DR. ALFRED GRADENWITZ. 

Any methods so far suggested for restoring asphyx

iated persons to life by artificial respiration, valuable 

though they prove in many cases, are still rather im

perfect. Far better results would be obtained by act

ing simultaneously and intensely both on respiration 

and on the circulation of the blood. 

Considering the well-known process of artificial 

breathing in the case of a horizontal supine position 

of the patient , it will be seen that with each inspira

tion, following 
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llliragm. The internal compartment of the breast will 
accordingly be increased only to a small degref', thus 
greatly reducing the effects of artificial breathing, and 
the same is true of expiration. As regards the other 
factor of importance in connection with reanimation, 
viz., the circulation of the blood, artificial respiration 
will no doubt exert some unfavorable influence on that 
factor also, the motion of the blood being interfered 
with to a degree the greater as the inspiratory pull is 
more intense and the pressure of expiration in the 
thorax stronger. This twofold undesirable effect will 
doubtless greatly diminish any chance of success in 
the event of the heart having stopped. 

Now, Dr. R. Eisenmenger, of Szaszvaros, Hungary, 
has had the idea of trying artificial breathing by sim-

A HANDFUL OF ALLIGATORS. 

ply acting on the abdomen without producing any mo
tion of the thorax. By means of an apparatus con
structed by him he is able to diminish or to increase 
the atmospheric pressure acting on the abdomen to 
any desired extent. 

The apparatus consists of a lateral vaulted shield 
fitted with flexible extensions which can be fitted 
air-tight on its edge, while the convex part carries 
an aperture, to which a tube can be fitted. Now this 
shield is placed above the abdomen and the lower part 
of the thorax, so as to cover as with a bridge the whole 
of the former, while the tightened edge is made to rest 
on resisting parts of the body. In the space left be
tween the body and the shield and which is inclosed 
air-tight, the air is alternately drawn out and forced 
in by means of suitable bellows. 

The accompanying diagram illustrates how respira
tion is produced by means of this device. Supposing I 
to represent the thorax, and I I the abdomen, cd will be 
the diaphragm and c b the wall of the abdomen. If 
the atmospheric pressure acting on c Ii be decreased by 
means of the bellows, this action will be transmitted 
through the yielding walls of I I and I, drawing at
mospheric air through the air channels, ea. The vol· 
ume I will thus be increased aJ;ld the diaphragm will be 
displaced toward c g d, while the wall of the abdomen 
is shifted to c t b. Inspiration. by this artificial pro-
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cess will accordingly be quite analogous to what takes 
place in the case of natural respiration. If now the 
atmospheric pressure! above c t b be increased, the lat· 
ter will take the position c h Ii, while c g d is shifted 
to c i d, resulting in the air from the lungs escaping 
through ea. The inert diaphragm will thus perform 
passively the same motions ( but for the excursions 
being greater) as under normal conditions of life, by 
vhf',ue of the rhythmical increase and decrease of. the 
at.mosr;leric pressure acting on its concave surface. 

The pressure in the thorax and abdomen is consider
ably reduced during inspiration, and as the blood ves
sels in this compartment are subjected to lesser pres
sure than those lying outside of them, the blood will 
be made to flow from the periphery toward the place 
of smaller resistance, thus fully supplying with blood 
any organs of the thorax and belly, including the right 
half of the heart and lungs. During expiration the 
blood will be thrown out again from the breast and 
abdomen, owing to the increase in pressure on c Ii, and 
on account of the valves inserted in the circulation ( in 
the heart and veins ) it will be allowed to flow only in 
one direction. 

The fact that in this novel process the lungs are 
filled with blood at the same time inspiration occurs 
is of the' highest importance, as it greatly facilitates 
the exchange of gases. Successful results can thus be 
obtained even in cases where both spontaneous respira
tion and action of the heart have ceased. In fact, the 
heart will be enlivened on one hand by the blood tra
versing it and on the other by the oscillations in pres
sure, which act in a way analogous to what has been 
called heart massage. 

It has been shown. of lat.e years that both animal and 
human hearts, after being separated from the body, 
can be restored to activity even two days after death 
has occurred by throwing salt solutions or other con
venient liquids rhythmically through them, and that 
they will go on beating for hours, until their energy 
is all exhausted, when the definite standstill ensues. 
The diagram illustrates the action on the heart occur
ring in Dr. Eisenmenger's process. 

The movable wall of the abdomen, c b, which is al
ternately pressed down and drawn upward by the pro
cess above described, will transmit this reciprocating 
motion through the bowels of the abdomen to the dia
phragm, which is made to perform analogous move
ments, resulting in an inspiration and expiration 
through the air channels, e a. The heart, which is lo
cated in the compartment I, is  thus alternately com
pressed strongly by the diP"phragm, c i d, as it  i s  thrown 
upward, and expanded violently as this muscle is 
thrown downward to c g d. The artificial negative 
pressure in I and I I will obviously result in hyperremia 
( excess of blood ) in the vessels both of the breast and 
abdomen, when the blood will flow toward the right 
half of the heart from the upper vein of the throat, as 
may be distinctly observed by the pulsation of the lat
ter. By vLtue of the lively aspiration, the blood will 
even traverse the right heart in the direction of the 
open valves and get into the pulmonary arteries. 

If at the beginning of the other phase of the process 
the pressure within the abdomen is inct'eased, part of 
the abdominal blood will first be conveyed toward the 
heart, while another part retrocedes into the lower ex· 
tremities to the extent allowed by the valves of the 
veins. As t.he pressure increases in the abdomen the 
diaphragm is thrown upward through the intermediary 
of the bowels, thus compressing the veins of the t.horax 
and the heart and lungs which had been filled by pre· 
vious actions. 

It will be readily understood that these oscillations 
in pressnre;,;as produced artifiCiaHy by a rhyt.hmical in-Iji crease and de

a compression 
of the thorax, 
the latter ow
ing to its elas
ticity will rise 
d i s t i n c t 
ly, drawing ill 
air i n  t o t h e 
lungs, but that 
a t t h e s a m e  
time the abdo
men is lowered 
in a most strik
; n g manner. 
,'he latter phe

,1Omenon is due 
to the e x t  e I' -
nal atmospher
ic pressure act
ing on the bow
els through the 
soft and yield· 
ing wall of the 
abdomen, thus 
c o n s i d e r
ably obstruct
ing the fbUen· 
ing of the dia-

Fig, 1.-The Eisenmenger Apparatus in Use. Fig. 2.-'!'he Completp Apparatus. Showing Varions Sizes of 
Abdomina I Shielrls. 

crease in the 
a t  m 0 s p h e r
ic pressure act· 
ing on the ab
domen will ex
ert a kind of 
massage on the 
heart, a d i s 
tiuctive feature 
from the usual 
action b e i n g 
that not only 
the increase in 
pressure b u t  
the adjustable 
d e 'c r e a  s e in 
pressure are al
lowed to exert 
their effect. If 
ordinary mas
sage be called 
positive, th e 
E i s e n m e n 
gel' process can 
be appropriate
ly called an al
ternat.ely posi-
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tive massage. Now the latter will obviously have a 
most powerful influence on the motion of the heart 
and blood. Another advantage of the process over di
rect massage is the fact that at the same time the heart 
is acted on, the lungs are .. fully ventilated, artiflcial 
respiration being produced simultaneously. This pro
cess of heart massage in connection with simultaneous 
artificial respiration will warrant success even in most 
hopeless cases, another good point being the fact that 
it can be continued for a long time without fatigue. 

Experiments made on fresh corpses (that is to say, 
in the case of absolute 
standstill of the heart) 
have shown the blood to 
be sucked into the right 
heart and into the lungs 
and afterward to be thrown 
through the vessels of the 
lungs into the left heart, 
whence it must be thrown 
into the arteries, owing to 
the increasing pressure. 
These experiments have 
really borne out the fact 
that the above process not 
only warrants an artificial 
respiration more analog
ous to the natural process 
than any other method, 
but at the same time an 
artificial circulation of the 
blood. Owing to the re
vivifying effect it exerts on 
the organism the apparatus 
will be used to advantage 
also in the case of many 
affections of the body. It 
has been given a most 
convenient form and is 
constructed by Hermann 
Straube, of Dresden-Neu
stadt. 

••• 

BRICK MAKING. 
BY w. FRANK M'CLURE. 

Brick making, like so 
many other industries of ancient origin, has undergone 
a very marked evolution in recent years. Machinery 
has taken the place of dynamite in the loosening of 
shale, one machine accomplishing the work of seventy
five men. After coming from the pug mill, the pasty 
material is cut into the shape of bricks by machinery 
which works automatically. Modern methods also pro
vide for the using of exhaust steam and heat from the 
kilns for the heating of the drying house. 

The demand for brick of nearly all kinds is increas
ing. The value of common brick alone according to 
recent statistics is more than forty per cent that of 
the entire clay products of the United States. The ac
companying photographs were made in Cuyahoga 
County, Ohio-the State which leads all States in the 
production of clay products. And while in the amount 
of common urick the Buckeye State is exceeded by 
three other States, in the production of paving brick 
Ohio leads. Cuyahoga County yields vast quantities of 
the shale and clay used in the making of paving brick. 
It is said that the various brick-making industries of 
this section hitve a combined daily capacity of more 
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than 500,000 bricks, besides many new kilns building. 

At the site where the steam shovel in the photograph 
is at work, it is estimated that there are more than 25 
acres of shale and clay. Beneath a depth of about 30 
feet of clay there lies between 300 and 400 feet of shale, 
and beneath this lime rock. As yet the digging is done 
only in the side of the banks, and not below the sur
face. In fact, it will be many years before it will be 
necessary to dig below the level. The machine used 
for extricating the clay and shale is a steam shovel, 
which has a daily capacity of 500 yards of shale or 

Digging Out Shale With the Steam Shovel. 

1,500 yards of clay. It is operated by two men. The 
scoop of this machine is also used in loading the raw 
products onto cars, which in turn deliver it to the 
brickyards. 

From the cars the clay and shale are shoveled into 
grinders, which reduce these two products to a powder, 
which in turn is carried by a bucket elevator to a big 
hopper. After it has been sufficiently screened, the 
powdered clay and shale next go to the pug mill, that 
which will not pass the screen gOing back to the grind
ers again. In the pug mill-a sort of conical trough
the raw material is tempered with water, and kneaded 
by means of a device somewhat resembling a screw 
propeller in shape. From this mill it is forced through 
a mold into one long, continuous brick, and this, as it 
comes from the mill, is carried on a wide belt to a 
cutting machine, which automatically cuts the ·con
tinuous brick into many bricks of j ust the desired size, 
the machine cutting sixteen bricks at one time. As the 
bricks come f rom the cutting machine, still soft and 
still resting on the belt, they are loaded onto flat cars 
and removed to the drying house, where they remain 

Pug.MilI. Brick-Cutting Machine in the Foregrounrl. 
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not less than a day and night. The capacity of a large 
drying house is about 100,000 bricks. The different 
apartments of this house are brick-lined. 

The brick next go to the kilns for baking. One of 
the engravings gives a good idea of the manner in 
which these brick are piled within the kilns. Five or 
six men often work three full days in filling one kiln, 
which fact gives some idea of the size of the interior. 
After the entrance to the kiln has been closed aml 
sealed, the fire beneath is started. The baking process 
is then continued for nine or ten days, the temperature 

maintained within being 
2,300 deg. F. Then, when 
the kiln has been cooled, 
the bricks are taken out 
and are ready for ship
ment. Where fifteen or 
sixteen kilns are in use, 
the daily capacity of or
dinary-sized brick may 
reach 150,000. 

Some skill is required in 
operating the kilns while 
the baking is in progress. 
Cognizance must be taken 
of the heat-giving power 
of the fuel, the burning 
qualities of the brick, and 
the draft of the kiln. A 
uniform heat must be 
maintained. When the bak
ing process has been fin
ished dampers are opened, 
and the heat from the rel
hot brick is forced by 
means of a fan to the dry
ing house through brick
lined flues. This heat, to
gether with the exhaust 
steam from the engine, 
comprises the economical 
method for heating the 
drying h ouse heretofore 
mentioned in this article. 

Besides common brick, 

.: front brick, and vitrified 
paving brick, there are the fancy and ornamental brick, 
enameled brick, fire brick, ornamental terra cotta, fire
proof partitions, sewer pipe, drain tile, and some oth
ers, the manufacture of which requires slightly differ
ent methods of production, but all coming under the 
head of clay products. 

...... 

Waldsteln and Herculaneum. 

Prof. Charles Waldstein, of Cambridge University, an
nounces that influential personages have promised 
their support of his scheme to excavate Herculaneum, 
and that the plan will yet be carried out. 

Dr. Waldstein declined to be more explicit, but he 
was evidently sanguine. It seems that the "inftuenthl 
personages" to whom he referred must be members of 
the Italian government. So far as enthusiastic ap
proval and support in other countries went, he had all 
that he required before. It was only the attitude of 
the Italian authorities which prevented the success of 
the scheme and the commencement of work at Hercu
laneum a year ago. 

Interior of a lUodern Brick.Kiln. 
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All ingenious railroad ticket printer has ueen de
vised by Count Piseicelli, an engineer of Naples. With 
this appliance, which i s  of simple action, the railroad 
tickets are printed and issued as required, thereby dis
pensing with the necessity of maintaining large sup
plies for issue a t  various stations, while on the other 
hand fraud, either by railroad officials or the public, 
if rendered absolutely impossible. The printer is 
started by a lever working perpendicularly i n  a slot. 
On each side of the slot are the names of the differ-ent 
stations of the system, and the lever is depressed 
tn the name of the stati on required. 'fhis action 
causes a disk to appear on the outward part of 
the machine, showing the destination of the 
traveler, together with the price of the ticket. By 
use of a small bolt the machine can be made to 
print first, second, and third class tickets, single or 
return, as well as privilege tickets, etc., on different 
colored cardboards. Eaeh ticket i s  reproduced upon a 
ri bbon for the clerk to preserve and the amount en
c8 shed appears on small disks on his left hand. Another 
set of disks on his right hand shows the total amount 
of money taken. The invention i s  at present being 
tested by the Italian railroads. 

Suppression of Sounds and Trepidations.-At a re� 
cent session of the Societe des Ingenieurs C ivils, M. 
Prache presented a communication on the suppression 
of v ibrations by means of the Anthoni-Prache system. 
He classifies vibrations as sounds and trepidations. The 
d istinction between different sounds can be distin
guished by the ear. Researches as to their origin can 
alone give information as to their mode of transmis
s i on, which it may be important to know. The inter
l'osition of obstacles attenuates the sounds transmitted 
by the air. Insulated foundations suppress the trans
m ission by th e ground of sounds and trepidations. Of 
all insulating substances, caoutchouc, or rubber, alone 
possesses the requisite qualities, homogeneity, firmness , 
an d  elasticity, which is about twenty times as great as 
that of steeL He shows : ( 1 )  that the constancy of the 
volume appears to be the characteristic of deforma
tions purely elastic ; ( 2 )  that the module of elasticity 
may be defined as th e ratio of the variation of force 
to the variation of section perpendicular to the force ; 
( 3 )  that for great deformations, if one is sh eltered 

from secondary phenomena due to the influence of the 
weather, permanent deformations, etc . ,  and i f  the 
forces per unit of section and the sections are taken 

as co-ordinates, the cnrve obtHined is an hyperbole. 
The velocity of propagation through caoutchouc may 
be reduced to a few meters per second. From the great 
difference between the velocity of propagation through 
caoutchouc, and through other solids, it results, accord
ing to the theory of Fresnel , that the intensity of the 
refraction is essentially null , and that there is a total 
reflection when the vibration tends to pass from the 
caoutchouc into the ground. 

O pening o f'  Second H u dson River Tunnel. 

Connection by tunnels between New York and New 
Jersey was completed on September 2 9 ,  1 9 0 5 .  W ith 
t'le breaking through of the last barrier on the Man
hattan side of the North River there was brough t  to 
a successful close,  after difficulties seemingly insuper
able, the greatest engineering feat of its kind. 

The length of the tunnels between the shafts at 
Jersey C ity and Morton Street is 5,780 feet each, and 
the interior diameter of the twin tubes is 15 feet 3 
inches, and the exterior diameter 1 6  feet 8 inches. 
There will be a single track i n  each tunnel, with con
crete walks on the sides, to be used in case of a break
down. Electric traction will  be used, and the west
bound, or cars going to New Jersey, will run through 
the north tunnel and the eastbound cars comi� to 
New York will pass · through the tube j ust opened. 

The island of Manhattan and the eastern shore of 
New Jersey are now connected by giant twin iron 
tubes, through which, in two years at the furthest, 
passengers will be carried under the bed of the river, 
under the streets of New York, and into the very 
heart of the metropolis, and in far less time than is 
required to-day to trans]Jort them by the fastest ferry
boats from shore to shore. 

The opening of the south tunnel was celebrated in 
the afternoon by a trip of the president and directors 
of the tunnel company and a party of newspaper rep
resentatives through the tunneL W. G. McAdoo, presi
dent of the New York & New Jersey Tunnel Company, 
was the host. 

The tunnels now constructed are being extended to 
S ixth Avenue at Christopher Street, from which point 
subway lines will  be built up Sixth Avenue to Thirty
third Street, and across the city to AstoJ: Place. 

Two additional tunnels are also unde), construction 
from Jersey City to the heart of the down-town district 
at Church and Cortlandt Streets, and work i s  about 
being begun on a e,onnection on the New Jersey side 
of the river between · the two sets- of tunnels. 

In the future a system will be completed whereby 
those living in nearby cities and towns of New .Jersey, 
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aki well a;,; those ,u ri v ing from ditltant point�  by the 
steam ra il w<1,YB terminating at the New .Jel'sey water 
front, wlll be enabled to reach the very center of either 
up-town or down-Lown New York by safe and com
fortable access, at a great saving of time, and freed 
from the dangers and uncertainties due to fog and 
ice, or the many other hazards incident to a crowded 
waterway. 

AN APPARATUS FOR OBSERVING AND AUTOMATICALLY 
REGISTERING THUNDERSTORMS. 

,-I An apparatus intended for observing and automat-
i
'
cally recording thunderstorms was recently de

scribed by Prof. A .  Turpain t o  the F'rench Physical 
Society. It  consists of a set of seven coherers of 
graduated sensitiveness, connected with an antenna. 
One of the coherers, viz., the most sensitive, is placed 
in a circuit closed through a Claude relay, while the 
remaining coherers, which are of gradually incr�s
ing sensitiveness, are arranged in open circuits� so 
that their sensitiveness is reduced in a constant ! )ro
portion. 

A s  an atmospherical discharge acts on the appar
a tus, the starting cohereI' ( not shown in the diagram ) 
produces a current serving to disengage the appar
atus, when a rotating commutator driven by a weight 
is allowed to perform a whole revolution and to re
turn to its zero position. During the time the com
mutator is rotating, the connection of the antenna 
with the coherers i s  discontinued, thus avoiding any 
influence of atmospheric discharges, liable t o  inter
fere with the records. The duration of the rotation 
i s  by the way reduced to a minimum. 

While performing its revol ution, the commutator 
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AN APPARATUS FOR RECORDING THUNDERSTORMS. 

will perform the following operations : 1. It will in
troduce successively the six coherers of graduated 
sensitiveness into the circuit of a highly sensitive 
galvanometer, allowing the successive deflections of 
the l atter to be recorded photographically on a mov
ing sensitive plate. 2 .  It will decohere the coherers 
on which a hammer acts during a sufficient interval 
of time. 3. It will  throw a checking eurrent of op
posite direction to the recording current into the gal
vanometer through the cohereI'. This current enables 
the decohering of the coherers to be checked, thus as
certaining whether the ensuing records are to be 
counted. 

The intensity of electrical discharges of atmospher
i c  origin i s  thus a utomatically and successively re
corded by the number and magnitude of the deflec
ti ons registered, thus enabling the i ntensity of the 
discharges during a thunderstorm to be recorded 
f rom a distance, i n  terms of time. A Richard re
corder enables the moment of the , d ischarges to be 
registered as they follow one another. 

The C u rrent SnppleDlent. 

The current SUPPLE:\mNT, No. 1 5 5 3 ,  opens with a 
splendid article, very fully nlustrated, on tl1e Just 
process of making dry milk. How carbon rods and ' 
plates can be made at home, i s  tbld i n  an instructive 
article by the late George M. Hopkins. Capt. R. H. 
Bacon, of the British navy, writes on the causes of 
1j,ccidents t o  submarine boats, a subject which i s  of 
considerable importance to naval men when the fre
quency of accidents to submarines is considered. Prof. 
John Stone Stone contributes an �xcellent discussion 
of interference i n  wireless telegraphy. A novel coil
clutch reversing gear is described by the , English cor
res]Jondent of the SCIENTfFIC A MERlcAN . The turbine 
steamer "Manxman" is equipped with an electric steer
ing gear which i s  decidedly novel from many points of 
view. The gear i s  very fully described. Dr. vVill�m 
Stirling writes thoughtfully on breathing i n  living 
beings. Everything connected with Japan has a height
ened interest for us at present. For that reason an 

OCTOBER 7, 1905. 

artide 011 Japanese heraldry ill  the ::; tJl'l'LE �lKN'l ' i� par
ticularly timely. The article is well illustrated with 
Japanese heraldic devices. Sir William C rookes con
cludes his p aper 011 diamonds. 

. .. ' . 
The Long-Distance' Ballo o n  Race 1'1'0111. Liege. 

The recent l ong-distance balloon race from Liege 
resulted i n  a vietory for the English competitor, 
"Vivienne I l L , "  carrying Mr. Leslie B ucknall and Mr. 
Stanley Spencer. Owing to the (wpropitious weather 
only th.ree vessels started. The English aeronauts 
h ad an adventurous j ourney, the most remarkable 
circumstance being that for the major part of the 
j ourney an altitude of over 16,000 feet was main
tained, which constitutes a record height for a bal
l oon under such circumstances. ' \ At the time of the 
ascent the wind was blowing �';IT" 3 0  miles an hour, 
but the aeronauts decided to reach a high altitude 
quickly s o  as to get above the c10uds into an antici
pated stronger wind. This was reached at 9,000 feet 
where a terrific wind velocity , was encountered, and 
even at the maximum altitu(le attained ( 16 ,000 feet ) 
the wind was blowing at 50 miles an hour. At 9 , 0 0 0  
feet t h e  aeronauts had an unusual experience. At 
the ascent the wind was blowing from the northeast, 
but at 9 ,000 feet the aerostat began to lurch and oscil
late most violently, as i t  had entered a current blow
ing from the southwest iit 50 miles an hour. As the 
balloon passed from one current to the other there 
was a violent shock, ; causing i t  :0 heel over t o  an 
alarming degree, whilE' the aeronauts, with the car 
a lmost horizontal, hall to cling tenaciously to the car 
llTl til  i t  once more I\'c;ained its vertical equilibrium in 
the higher current. �ven at the altitude of 16,000 
feet the aeronauts could distinctly hear the clanging 
of machinery and the roar of the blast furnaces when 
passing over the Belgian and German iron districts. 
At nightfall the aeronauts descended below the clouds 
to ascertain their bearings, as they were traveling 
rapidly toward the North Sea. They discerned below 
a large city, and deeming it wise to descend, as they 
were uncertain of their true position, came to earth 
near a small village which proved to be Julich i n  the 
Rhenish provinces. Owing to the cross air currents, 
they had crossed and recrossed the River Rhine dur
ing the j ourney. This proved to be the greatest dis· 
tance covered by a balloon in the race. 

. . . I .  
A Sto ck-Bro ker'" 'Vi ,  e l e � s  Au toln o bile Telegraph 

Station. 

C onsiderable interest has been aroused i n  the lat
est development of the wireless telegraph, which, ac
eording to newspaper accounts, consists in the instal
lation of an apparatus of this character in the auto
mobile of Maj or W .  R .  Wetmore, a wealthy resident 
of New York city and of Allenhurst, N. J. The object 
of the experiment is to enable Maj or Wetmore, who, 
while largely interested in active stocks, is fond of 
making short trips about New Jersey in his touring 
car, to keep in constant touch with his brokers i n  the 
city. 

The wireless transmitting station is l ocated in the 
railway depot at Allenhurst, and from here the mes
sages are relayed t o  and fro between the automobile 
and New York, the regular telegraph agent acting at 
the same time as wireless operator. 

While the apparatus i s  rather crude, i t  i s  claimed 
that messages can be sent for distances of several 
miles, and that even then the signals are clearly 
heard. The receiving and transmitting antennrn con
sist of wooden uprights and cross-bars, strung with 
copper wire. They are secured respectively to the 
roof of the station and the top of the covered tour
ing car. The rest of the apparatus differs little from 
the usual small outfits. Ordinary telephone receivers 
are employed for hearing the telegraphic signals. 

... . . . . 
Artifi l'ial P U Dl iee Sto ne. 

While emery is used for polishing tools, polishing 
sand for stones and glass, ferric oxide for fine glass
ware, and lime and felt for metals, ' pumice stone it; 
more frequently employed for polishing softer objects. 
Natural pumice ' stone presents but little firmness, 
and the search has therefore been made to replace the 
natural l1roduct with an artificial one. The Schu
macher factory at Bietighein, Germany, has produced 
an artificial stone by means of sandstone and clay, 
designed to be used for a variety of purposes. No.  
1, hard or soft, with coarse grain, is designed for 
l eather and waterproof garments, and for the indus
tries of felt and wool ; N o . 2 ,  h ard and soft,  of average 
grain, is designed for work in stucco and sculptors' 
use, and for rubbing down wood before painting ; No. 
3 ,  soft, with fine grain, i s  used for polishing wood and 
tin articles ; No, 4 ,  of average hardness, with fine grain, 
is used for giving t o  wood a surface previous to pol
ishing with oil ; No. 5,  hard, with fine grain, i s  em
ployed for metal work and stones, especially l itho
graphic stones. These artificial products are utilized 
in the same manner as the volcanic products. For 
giving a smooth surface to wood, the operation i s  
dry ; bnt for finishing the product is diluted with oil. 



The Recent E l e vated Acci dent in New- York. 

To the Editor of the SCIENTIFIC AMERICAN : 

The New York Elevated shoul d have some method 
of announcing trains to j unction points,  as when trains 
are late, they do not always come in rotation. Then 
the trainman would not have to depend on the signals 
displayed on the motor, which are useless i n  foggy 
weather. They might be announced by telegraph or 
telephone. The telegraph is safer, as a telephone will 
not, of its own accord, make a sufficient distinction 
between words of similar syllables. As yet the tele
phone has not reached that stage of perfection where 
i t  supersedes the telegraph i n  dispatching trains. It 
i s  used to some extent on electric lines, but i s  not 
generally considered a success, often causing frequent 
delays and other inconveniences. The B. & M. R. R. 
terminal i n  B oston have a perfect system of announc
ing trains from tower to tower by telegraph. 

F. H. SIDNEY. 

Wakefield,  Mass., S eptember 30, 1 9 0 5 .  
• • • • •  

The Center o £  a n  Aeroplane's Gravity. 

T o  the E ditor of the SCIENTIFIC AMERICAN : 

I n the issue of September 9 a writer suggested that 
aeroplane designers should place the operator, motor, 
etc. , at quite a distance below the supporting surface, 
to prevent the machine tipping over. 

I have made a number of aeroplane models, and have 
()btained a flight of over two miles, with a model 
weighing 4 pounds, spreading' 5 square feet of wing 
surface, and with the center of gravity about 1 inch 
below the center line of the wings, by flying as a kite 
and then breaking the string. The model had an auto
matic arrangement that altered the angle of the wings 
when the machine was struck by a gust of wind. 

I have never been able to make a model keep right 
side up that had the center of gravity much below the 
wings, as when it was struck by a side gust, the ma
chine would be blown over. 

The failures of Langley's, Lilienthal's,  and Montgom
ery's machines were caused by some part of the appar
atus breaking, and not by the failure of the aeronaut 
to maintain the machine right side up. 

I n  all the aeroplanes that have achieved any success, 
the center of gravity i s  not much below the supporting 
surface. FRANK N. EDIE. 

Knoxboro, N. Y., September 1.8 ,  1 9 0 5 . 

Do A n hnal " Reason 1 
To the Editor of the SCIENTIFIC AMERICA N : 

For many years I have been benefited by reading 
your valuable paper, and hope to profit by i t  for many 
years to come. I have been a silent reader all the 
time, and perhaps i t  would be better for me to remain 
silent. But becoming intensely interested i n  your 
articles on the sub;ect, "Do Animals Reason ?" will you 
permit me to say a word ? 

Do all domestic animals reason ? Certainly they do 
beyond a questi on, and most assuredly do fowls also. 
Yesterday I rearranged the perches for my chickens. 
The old cock of the flock did not like my decision 
where I would have him roost, and made up his mind 
to have his way. He carefully eyed several limbs on 
near-by trees ; finally h e  found a limb he believed he 
could fly to and catch. He stretched his neck, stepped 
right and left, felt well for a good footing, carefully 
measured the distance again and again, and finally 
made the effort, catching the ' limb with his bill, but 
finally fell to the ground. But he knew he could suc
ceed, and did so with the next attempt. He measured 
the distance as accurately as my thirteen-year-old boy 
did when I asked him this morning how far he could 
j ump. 

Was it my boy 's instinct or reason that failed him ? 
How was it with the rooster ? 

I have a very sensible mare which, quite often, 1 
drive single to the buggy. On one occasion, in winter, 
I traveled a country road where a large creek crossed. 
'fhe water was some thirty yards wide covered with 
ice about three inches thick. I was at a great loss 
what to do, but I must go. Just what would happen 
I could not tell .  I gave " Nettie" to understand she 
must take the ice., She did not like my decision, and 
gave me to unde,rstand as much. But I urged her to 
make the effort. She cautiously walked upon the ice 
about her length, when the ice broke. The water was 
about two feet deep, and a sheet of solid ice before 
her, I am sure I was more excited than my animal 
was. I felt I was in serious trouble, and could see a 
wrecked buggy· and h arnes"s before me, with perhaps 
a crippled and cut animal that I valued very highly. 
I hesitated what to do next, and was quite anxious. 
Tq c IllY aston ishment" my animal reared on her hind 
fe� ching forward with her forefeet and bringing 
th, : " " p.  'wiill. great force" breaking the ice in, I!Ml>Jl.y. 
pieCes, ·�then rose with both hind feet, throwing th em 
forward and hringing them down with i mmense force , 
furth e r  redueing th e ice to pieces. This operation was 
repeated many times, going forward each time, until 

the opposite side of the creek was reached in safety. 

Scientific AInerican 
Was, this instinct or reason ? I t  certainly was not 
imitation. 

I assure you I feel the effect of this act until this 
day. Had I acted with a reasonable instinct, ane' S(�
cured an ax or some suitable .instrument and broken 
the ice for my animal, I would not have felt so in
significant i n  the presence of my buggy mare. 

DR. E .  C .  TAYLOR. 
Exeter, Mo., S eptember 6, 1 9 0 5 .  

• • • • • 
TIlDe Cor Another Principia. 

To the Editor of the SCIENTIFIC AMERICAN : 

In your paper of July 1 5 ,  you have an editorial en
titled "Time for Another Principia," from which I 
quote : 

"These are surely the corpuscles of electricity ex
ploited by 'fhomson. Fo r th ree years the floods of 
mail received here, letters, essays, pamphlets, books, 
everything, have one inevitabl e  trend and tendency, 
and that is : The universe rests on an electrical base. 
I n  other words, nothing exists but electricity. This 
doctrine comes here from all  directions. This universe 
is now maintained by 'action at a distance ; '  that is, 
radi o-activ ity is its sole support. There is not a trace 
of a new idea in th is." 

' To the concluding sentence of this quotation, where 
you say there is nothing n ew in this idea, I w ish to 
reply by giving you and your readers some new ideas. 

While none of us know all of the wonders as set 
forth in the recent d iscoveries i n  radio-activity, and 
while you state that " th e  universe rests on an electT'ical 
base ; in other words, nothing exists but electricity," I ,  
wish t o  d iffer from you i n  that respect, and submit the 
following ideas upon electro-magnetism, built from 
years of research and experiment, not only upon metals, 
but upon the human system, and observations of vege
table matter .  I am led to bel ieve that magnetism is 
the p r imary element o f  creation, and not electricity. 

For the purpose of illustrating my idea I will use a 
dynamo, the armature of wh ich represents our sun 
and the field magnets represent the planets of our solar 
system . Dynamos are built of sufficient diameter and 
have as many field magnets as there are planets in our 
system, each magnet acting upon the armature and the 
armature reacting upon all of th e  magnets, each renew
ing its power from the action of the others. We all 
know that the amount o f  el ectricity and magnetism de
veloped depends upon the speed of the a rmature ; that 
is, increase the speed of th e  armature 2 5  per cent and 
you get 2 5  per cent more eurrent. Therefore, carrying out 
our il lustration, each planet is a field magnet for the 
generation of magnetism for all of the others, by which 
each, independent of the others, generates an elec
tric current for its own local use. Is it not, therefore, 
a self-evident truth that since there are large bodies 
of iron ore in the earth and the spectroscopic lines 
find the same elements in the sun and other planets, 
reEidual magnetism exists in the other planets the 
same as in th e  earth ? 

Therefore, if a planet did not rotate on its axis, it 
would still be charged with a large amount of the 
energy which we call magnetism. Now if we compel 
that planet to rotate on its axis, it causes th e develop
ment of an . element that did not exist on that planet 
before it rotated. This generation of a new species of 
energy is called electricity, and with the development 
of this new-born son of light and l abor, it causes the 
planet to b egin immediately to generate a m uch l arger 
amount of magnetic intensity, or speaking in the lan
guage of mechanics, its invisib l e  magnetic steel cables 
are doubled and trebled in strength and size and power 
to do work for itself and its n eighboring planets mil
l ions of miles away. 

W e lay down the proposition that magnetism was 
and is a natural primal element that existed in the 
metals of planets from the dawn of their creation. 
Though the planet, if  i t  i s  poss ibl e  to imagine such a 
contingency, may not have rotated on its axis for mil
l ions of years, it still  had its storehouse of dormant 
magnetic life and power, whose unseen l ines of force 
were reaching out into all  the regions of space and 
searching for the polar affinity of its brother orbs with 
a pulling power that is inconceivable to the humah 
brain. These l ines of magnetic force, w e  will say for 
the purpose of our argument, are holding this non
rotative planet in their vise-like grip, floating at rest 
in space, very similar to our moon, whjch rotates upon 
its axis but once a month if  at all. Therefore, when 
we apply an irresistible rotating power and compel it 
to rotate on its axis, there occurs what we can call a 
tremendous friction. These millions of lines of unseen 
magnetic force, stronger than steel cables, object to this 
new motion ; they say to this planet : "What is the 
m atter with you ? Can't you keep quiet and not kick 
up such a racket ?" But the rotating power is more 
mighty than the holding power, whereupon begins 
the bending, stretching, and warping of these lines of 
force, and this new element we call electricity is born 
of the struggle - between these two giants, m agnetism 
and the unknown rotative power. After th e struggl e 
and b irth of electricity, magnetism received its younger 
brother with open arms and we call the twins by the 

name electro-magnetisn-

InCidental ly, we would remark that the energy which 
keeps the !llanet::; rotating on thei r axes is apparent ly 
a different power from that of magnetic force. Who 
knows what that energy is ? The only reply we can 
make is to call it infinite energy. 

Can we not illustrate this idea by an equation in 
mathematics where w e  have two given and known 
quantities, magnetism and electricity, and one unknown 
quantity which is superior to both of the others, and 
solve this problem by using the dynamo ? There it 
stands, idl e ;  its armature not moving, but we know 
that it is ready to generate a given quantity of both 
magnetism and electricity. Before it can do this we 
must compel the armature to revolve, which it cannot 
do of itself, but requires another energy ( our unknown 
quantity ) .  This unknown quantity must be more pow
erful than the other two ; therefore we apply a 2,000-
horse-power steam engine to the shaft of a 1 , 5 0 0-hor8e
power dynamo and immediately the obj ect of the cre
ation of that dynamo is complete ; the armature 
revolves ; results are given out. Therefore, I ask, is 
there not still another force left for m en to discover 
and d evelop for the use of humanity-th is unknown 

' power which compels the planets to rotate against th e 
l ines of magnetic force ? 

Therefore, have we not reason to believe that mag
netism is an absolute element of original creation and 
that electricity is the result of that purpose carried to 
its complete perfection ? 

The first was required by its pulling power to keep 
each planet in its destined path . The second was not 
needed until the C reator said, "Let there b e  light, and 
the evening and the morning were the first day," viz., 
the earth commenced to rotate. 

What affinity there may be between radium and mag
netic lines of force I am not prepared to say. We kno'.'.' 
each one penetrates all  substances and cannot be in
sulated. That there is some affinity between them I am 
ready to believe, and to deny that there is any affinity 
between radium and electricity until the time comes 
for a forming planet to rotate. Then only does elec
t ric ity appear entirely as a local matter that does not 
pass away from the periphery of the earth or other 
planet only in so far as the moi sture of the air extends 
above o r  beyond that planet. 

To establish my position I refer again to the moon, 
where no electricity exists as far as our ablest scien
tists have been able to discover. That it has a tremen
dous pulling power, we see by the tides of the ocean. 
If i t  is not magnetism that draws the ocean in its 
path, what is i t ?  It is not needful to say that mag
netic power requires n either water nor wet earth. That 
tb ere is radium in the moon, we have every reason to 
believe, but as yet cannot prove it ; while the lack of 
water is absolute proof that there is no electricity on 
the moon. Therefore, if there is no electricity on the 
moon, the statement that "the universe rests on an 
electrical base" is not correct, for we know not how 
many other dead planets l ike the moon exist in the 
universe . 

No doubt there was a time in the life of the moon 
when it ,was surcharged with water vapor and elec
tricity ; then did it not rotate on its axis as fast as 
does the earth ? There are some things scientific in
vestigation has not yet revealed ; one of them is why 
a planet stops rotating and dies, thereby losing its 
vapor and electricity. 

I h ave tried to express my ideas in as few words as 
possible ; a volume could not tell all on the subject. 

BENSON BIDWELL. 
Chicago, IlL, August 10, 1 9 0 5 . 

I nternational P o l a � Exploration. 

The International Congress, on Economic EJ{pansion, 
at its session at Mons, discussed a plan for placing 
polar exploration under international directi on. A 
motion to this effect was signed by the Duke of Abruz
zi, the Duke of Orleans, Dr. Charcot ( the French Ant
arctic explorer ) ,  Lieut. Gerlache ( the Belgian Antarctic 
explorer ) ,  Dr .. Nordenskj old ( the Swedish Arctic ex
plorer ) ,  and many others ., The signers are said to be 
certain to have the adhesion of Commander Peary and 
Dr. Nansen, and practically all the Arctic explorers. It 
was stated by those present that Dr.  Nordenskj old, 
Lieut. Shackleton of the British navy ( the Antarctic 
explorer ) ,  and W. S ., Bru.ce were ready to take part in 
an international expedition ., A motion was adopted 
approving the plan for international direction of polar 
exploration and asking Belgium to take the i nitiative 
in inviting the other nations. The congress also adopt
ed a proposition for the creation of an international 
ethnographic bureau for the purpose of assembling the 
information gathered by all scientific missions. Fred
erick J. V. Skiff of Chicago was among the supporters 
of the prop osal to establish the bureau, A committee 
was appointed to organize it. The political section 
discussed trusts and tariffs and adopted a motion call
ing on the various governments to introduce legisla-

- Hon for the control of industrial combinations. M. 
Beermaert, MInister of State, addressed the marine sec
tion upon the necessrty for an international agreement 
upon maritime legislation. 
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THE VANDERBILT CUP ELIMINATION RACE. 

The leading machines in the elimination race for the 
selection of the team which is to represent America in 
the Vanderbilt cup contest, were, as reported in our 

last issue, a Pope-Toledo 60-horse-power machine, a 
120-horse-power Locomobile, a 40-horse-power Royal 
Tourist, a 50-horse-power Haynes, and a 60-horse-power 
Thomas. The two leaders and the last are racing ma
chines, built specially for long-distance racing of tlie 
class to which the forthcoming race belongs ; the other 
two are stock touring machines. Among those that 
fa iled to get placed were three racing machines-a 
90-horse-power Pope-Toledo, a 40-horse-power White 
steamer, and a 60-horse-power Christi e ;  the first two 
having been built specially for this race, and the Chris
tie racer being the one that has this year done such 
good work in the Florida and Cape May races. 

The Vanderbilt Cup Commission, before the race was 
held, announced that they reserved the riglit to select 
other cars than those which might win, should it ap
pear to them that the American team would be strength
ened thereby. In accordance with this policy, they de
cided to substitute the White and Christie machines 
in place of the touring cars, and the 9 0-horse-power 
Pope-Toledo in place of the GO-horse-power Thomas. 
The chairman of the committee explained that the 
members felt that the two touring cars which showed 
an average speed of less than fifty miles an hour, would 
have but little chance of winning in a race in which, 
because of the faster course, the average speed was 
li kely to be between sixty and seventy miles an hour ; 
while they considered that the 90-horse-power racer 
with a driver like Lytle, with experience in road rac
ing, would be a better combination than that afforded 
by the lower-powered Thomas car and its less-experi
enced driver. 

That the failure of the three winning cars to be se
lected for a place on the team should be a great disap
pointment to their owners and builders was inevitable ; 
for it cannot be denied that, although their average 
speeds of 48 . 7 9 ,  47 .44 ,  and 46.26 miles per hour would 
not give much expectation of their winning against the 
fast and powerful foreign machines that are entered, 
the performance was an extremely creditable one 
for machines that were built merely for touring pur
poses. 

In any case, it is gratifying to note, as the result of 
the race, that America stands in a much stronger po
sition this year than she did last ; for there are at least 
eight machines that may be considered strong candi
dates for a place on the American team, namely, the 
five that finished first in the trials and the three 
which were subsequently selected by the cup commis
sion. 

Our illustrations show eight of the ten machines 
which competed on the 23d ultimo. The only two not 
shown are the 60-horse-power Franklin ( whose lengthy 
eight-cylinder air-cooled engine, however, appears upon 
page 2 8 2 )  and the six-cylinder, 9 0-horse-power Pope� 
Toledo, which broke a transverse member of the sub
frame that supports the engine and transmission, dur
ing the second circuit. The winning Pope-Toledo No. 
2, with Dingley at the wheel, is shown at the starting 
l i n e ,  which it crossed at 5 :  32 A. M. This machine fin
ished its first round at 5 :  59 : 58, thus covering the 28.3-
mile circuit in 27 : 58, or better than a mile a minute. 
This was the fastest time made by any machine. The 
other circuits were made in 3 1 : 07, 33 : 35, and 28 : 1 0  
respectively, a n d  included two stops o n  the second and 
two on the third round. The first three stops were 
occasioned by brol,en vibrators and were of short dura
tion, while the last one was caused by dirt in the car
bureter, which it took about five minutes to clean out. 

Scientific American 
The first and last round were made without a stop. 

The four-cylinder engine of the Pope-Toledo car is also 
shown herewith. It has the same type of corrugated 
copper water jackets that have been used on the Pope
Toledo machines for the past several years. The ex
plosion chambers on top of the ' cylinders are high and 
of small diameter. They contain the inlet and exhaust 
valves, the former of which is located above the 
latter and is automatic. The spark plug is seen in 
the head. A belt-driven, mechanical, force-feed oiler 

Exhaust Side of the 7 J( x 7 J( 4-Cylinder Locomobile 
Engine, Showing Copper WI'.ter Jackets at V V. 

AA. clutch cone; III, blades of tlvwheeJ ; ee, protective casing com
pletely inclosing forward side and rim of tlywheel ; 0, oil tank ; P, oil 

pumps ; E, exhaust pipe; R. radiator ; G, incased half-speed 
gear on same shaft with water pump ; K. centrifugal 

water circulat-mg pump. 

Rear of Dash of Locomobile Racer, Showing New 
Oiling Arrangements and Casing for Flywheel 

Clutch. 

supplies oil to the engine cylinders and crank-case. . A 
single carbureter, of the automatic float-feed type, sup
plies all four cylinders. The gasoline is pumped by 
hand from the main tank to an auxiliary tank just 
above the carbureter. A separate coil, high-tension ig� 
nition system with accumulators is used. The engine 
has 6 x 6-inch cylinders and it develops maximum 
power at 1,000 R. P. M., at which speed the car, which 
bas a three-speed transmission, travels 78 miles an 
hour. The car differs from the regular model touring 
car chiefly in that the frame is shorter and that smaller 
tires are used on the front wheels. These are 3 1f2, x 34, 
while those on the rear wheelS are 4 3h  x .34.  The 
wheel base is 96 inches, and the weight 2,198 pounds: 
The six-cylinder Pope-Toledo has cylinders of the same 
size as the other car, but two carbureters are used in
stead of one. This car is geared to make abou' 92 
miles per hour at 1,000 R. P. M. of the engine. It has 
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a 100-inch wheel base and weighs 1,000 kilogrammes 
(2,204 pounds ) ,  which is the limit. 

No. 1, the Haynes, made a very steady-running per
formance, and except for an oil can falling into the 
flywheel, had no troubles whatever. Its driver was 
sending it  over the course faster every round when 
the .. race finished. This machine has several improve
ments, including an arrangement for passing from high 
to low . gear at once . without releasing the clutch. It 
also has a special roller bevel-gear drive. The wheel 
base is 106 inches and the wheels 34 x 4 and 34 x 4 1f2 .  
The car weighed 2,198.  pounds. 

Gar No. 3 ,  a '  large Matheson touring car chassis of 
.40 horse-power, as well as the. front end of No. 4-the 
White steamer-is shown at the starting line. No. 3 
quit in the first . round · from a crank-shaft bearing 
seizing, and No. 4 did . even worse, for Walter C. White, 
who was driving it, opened the throttle too suddenly, 
with. the result that one of the universal j oints of the 
longitudinal driving shaft broke as the car went over 
the line. The machine coasted down the slight grade 
a short distance and stopped at the side of the road. 
During the next half hour a universal joint was taken 
from a touring car which stood beside the road, and 
the racer was repaired. I t  reappeared at the start 1 
hour, 7 minutes, and 52 seconds after it first crossed 
the line. On the second round it was put out of the race 
by the ' water tank breaking. The tank had been dam
aged in an accident which occurred the previous day. 

The present White racer is built along somewhat the 
same lines as the former one with which Webb Jay 
set the world's track record for the mile at 48 3-5 sec
onds. The engine and generator in the new car are 
inore powerful, and the machine is built heavier 
throughout in order to make it suitable for road rac
ing work. It  also has larger tanks for the storage of 
gasoline and water, and it is, furthermore, equipped 
with a condenser which extends along both sides al
most half the length of the car. The car sets very 
close to the ground, the springs and frame being be
low the axles. In every respect it  looks like a power
ful racing machine. The wheel-base is 1 3 2  inches, the 
front wheels have 3 1f2  x 30-inch tires, and the rear 
wheels 41f2 x 34-inch. As in the touring car of the 
same make, the frame is of armored wood and there is 
a shaft drive with disconnecting clutch from engine 
to rear axle. In the extreme front of the car is the 
water tank ; then comes the generator, similar in every 
respect, except size, to that used in the White touring 
ca r ;  set close behind this is  the vertical, compound 
engine, which also differs only in size from a stock en
gine. There is a high, square dash, and the driver and 
his assistant sitting behind this are almost completely 
protected by it, only their heads being visible from the 
front of the machine. On the rear of the car are twin 
gasoline · tanks, which, as well as the water tank, have 
a capacity of 30 gallons. The weight of this car is 
2,184 pounds. No. 5 ,  the Locomobile racer, probably 
was capable of the greatest speed of any machine en
tered, for its engine was by far the largest, and has de
veloped under test well over 120-horse�power. Joseph 
Tracy, who drove the huge machine both here and in the 
last Bennett race in France, used every precaution in 
order to ' make a good showing. He traveled the 1 1 3  
miles without a stop, ' a n d  covered the circuit in two 
m inutes less time the last two laps than he took for the 
first two. His times were 3 1 : 27,  3 1 : 13,  29 : 56,  29 : 1 3  
for ' the four laps. A variation of but , 14 seconds in 
going 28.3  miles certainly shows very skillful driving. 
Tracy tried to make the rounds in 30 minutes each, and 
how well he succeeded is shown by the above figures. 
This racer has had necessary changes made in it since 
the Bennett race. The chief of these is the complete 

The 60-Horse-Power 6 x 6·lnch Engine of the Pope-Toledo Car. Exhaust Side of the 50-Horse-Power 5 x 6-lnch Haynes Engine. 
This view shows ti:" eorrngllled copper water jackets and the automatic carbureter. as well as the spark coil 

lying horir.t>nLal ly 011 II board just over the fly wheel.  Note also the special radiator of tbis car. 
The gear-driven pump, mechanical oiler, and belt-driven fan are clearly sboWIl. Also all au xiliary 011 

tank and sparl> �oi\ ou dusb. 
ENGINES OF THE COMPETING CARS IN THE VANDERBILT CUP ELIMIN�TION RACE 
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Start of the 60-H. P. Pope.Toledo, Whieh Won the Race in 2 Hours and 
50 Seconds. 

The t 20·H. P. Locomobile Rounding the Hyde Park Turn. 'fhis ilIachine 
ilIade no Stops and W on Second Place in 2 Hours, 

1 l\'Iinute. 49 Secomls . .  

The 40·H. P. Roy al Tourist Which Overturned in the Third Rouud, was Rig'hted 
Agaiu, and 'Vou Third Place in 2 Hours, 1 9  Minutes . 1 8  Seconds. 

The 40-H. P. lUatheson amI 'Vhite Steam Racers at Hie Starting Line. 
Neither Car Fiuished. 

The 40-H. P. Haynes Speediug. This is an Improved A meriean Touring Cal' 
Which il[ade a Very Cousisteut Performauce and Obtained Fourth 

Plaee in 2 Hours, 23 l\'Iinntes, 32 Seeonds. 

The 60-H. P. Front Drive Christie l\'Iachine 'Vhich did not Fi nish on Accouut of 
'rire Trouble, but 'Which has been Plaee(l (Ill the American Team . 

1'ntl 6u-H. P. :';;ix-Cylinrter Thomas Raeer, 'Vhich 3Iade fioo(l '.rime on the First Roulld, but was DeiaYl'll by Battery Troubles Afterward. This Car was Eifth i ll 
2 Honl's. 29 M inutes, 40 Seeonds ; hut it was lIot Put on the Team, Being Replaeell by a l\fore Powerfnl Pope.To\e(lo. 

MACHINES WHICH COMPETED IN TlJE VANDERBILT CUP ELIMINATION TRIALS. 



protection of the clutch from oil by incasing It and the 
:flywheel,  as shown in our illustration. The tight cas
ing around the :flywheel i s  shown at 0 O.  The blades of 
the flywheel, I I J, are seen .within this casing, while the 
dutch cone, A A', i s  seen withi n the flywheel . The oil 
tank is located on the dashboard at 0, and three hand 
oil pumps are now used for forcing the oil to the bear
ings, cylinders, and crank case of the engine. The 
water pump i s  shown at K on the same shatt with the 
inclosed gear, G, which is driven by another gear on 
the motor shaft at half the speed of the latter. 

Another change that was 
made before the car was 
sent abroad and since it was 
described in our issue of 
May 2 7  was the replacing 
of the ordinary cast water 
j ackets by similar j ackets 
of sheet copper. This was 
d one in order to . educe the 
weight, as the car was 100 
pounds over weight when i t  
w a s  completed .  Nearly the 
wbole 100 pounds were re
moved from the engine 
alone. Yet this made a per
fect performance i n  both 
the Bennett race and the 
eliminating trial. I n  the 
view shown herewith, the 
reader will note the copper 
water j ackets, V V, riveted 
to the engine. The engine 
is so geared that at 900 R.  
P. M .  the car travels at a 
speed of 90 miles an hour 
on the high gear. I t  was 
the only engine fi tted with 
low-tension ignition by 
magneto, and the car, too, 
was the only one to finish 
the race without a stop . 

The Christie car, No. 6 .  
h a s  already been described 

'-------..,. --

at length in our last Automobile Number. It was 
driven by George Robertson, who had had scarcely 
any experience in driving it. As a consequence, the car 
swayed badly . . The engine did not start easily at the 
starting line, and so it was set in motion by pushing 
the car and sud denly letting in the clutches. One of 
the front tires was not sufficiently inflated. I t  was 
ripped oft' at a tu rn in the first round, and the wheel 
was run on its rim 250 yarcl r' to the nearest tire sta
tion. Putting on the new tire was a lengthy process, 
as this car consu med 1 hour, 5 0  minutes, and 5 8  sec
onds on the first round because of the delay. The sec
ond round was made in 3 2 : 3 8 ; and the car appeared 
to have great speed as it passed the grand stan d .  I n  
th e Van derbilt race it will be driven by Walter Chris
tie, its designer and builder, and i t  will d oubtless make 
a much better showing in view of what it has done 
ill  the vast. The engine of this car is a 6 14 x 6%, four
cyl inder, water-cooled motor, the cylinders being in 
cne casting which has a copper water j acket around 
it .  As is apparent from the 
photograph, the engine i s  
placed transversely in froD t 
apd drives the wheels direct 
th rough cone clutches in each 
of its two flywheels and short, 
universally-j ointed shafts con
necting with the hubs . of the 
wheels, and perm itting them 
to be tu rned for steering. 
With it similar motor on the 
rear of his car, Mr. Christie 
made a mile at Atlantic City 
beach in 3 8  seconds ( 9 4 . 7 3  
miles an hou r ) , b u t  in a sub
Sel]uell t. tria I the rear (,y l tn
del'S bl'Olw oft' 8t the base, 
fortunately without hi tting 
either Christie or his me
chanic . 

Scientific American 
inj ured badly. With the aid of onlookers they nghted 
the car, straightened the bent steering column and 
levers as best they could, and i n  four minutes from 
the time it overturned i t  was again on its way. So 
quickly was the car righted that the water did not 
spill out of the radiator to any great extent or the 
acid out of the ignition accumulators. The nervy 
driver finished the third round without a stop, but he 
was obliged to stop twice for water in the fourth. The 
top cap was knocked off the radiator and the pump 
forced the water out, while the radiator was leaking 

1l1al' of we Course of the VaIHlerbilt Race. 

'The eliminating race was held over this course. 

besides. Despite the accident, the machine was only 
two minutes slower on the third than on the second 
round, which was the fastest. I t  was during an effort 
to go still faster that the accident occurred.  The 
time by rounds was as follows : 3 4 :  44,  3 3 : 21,  3 5 : ? 6 ,  
3 5 : 3 7 .  T h e  last t w o  rounds within o n e  second o f  each 
other is a curious coincidence in view of what hap
pened in each. 

The engine of No. 7 is a typical four-cylinder, 5 x 5 %  
motor with its cylinders cast in pairs. I t  is geared so 
as to run the car 60 miles an hour at 1,000 R. P.  M .  The 
horse-power devel oped i s  3 2  to 38. The car has a three
speed sliding gear with universal j oints between engine 
and transmission, and between the transmission and 
the rear axle in the propeller shaft. Roller bearings 
are used in the wheels and rear axle. The former are 
fitted with 3 4  x 4 % -inch tires. The wheel base of the 
car is 110 inches. This machine made an excellent 
showing and finished third, despite the. fact that it 
overturned in the third round an d  that its drivel' 

other battery was put in circuit. This too ran down 
and the last few miles were run on the low gear at 20 
miles per hour in order to keep the engine running, as 
i t  was missing fire so badly from the weak battery. 

The six-cylinder Thomas motor is made up of indi
vidual cylinders pol ted to the crank case.  The inlet 
valves are aut()J!latic and are placed directly over the 
exhaust valves. The spark plugs are located in the 

valve chambers. A distributor directs the secondary 

curre�t froIp, a spark coil with vibrator, to each of the 

six l?lugS in turn. Storage batteries are used to supply 
the current. The engine 
cylinders are 5 % -inch bore 
by 4 1h,-inch stroke. A 
three-speed sliding gear 
transmission and side chain 
drive to the rear wheels is 
used. The car weighs com· 
plete 2 , 1 8 0  pounds. 

The eight-cylinder, air
cooled Franklin was No. 9. 
The engine started readily 
and ran with the clock-like 
regularity of most of the 
Franklin motors ; but the 
machine did not accelerate 
rapi dly and did not appear 
to have much speed. It 
made one round in 3 6 : 4 6  
and gave out in the second 
owing to the universally
j ointed driving shaft com
ing apart. The engine of 
this car is rated at 60 
horse-power and is prob
ably the largest air-cooled 
motor which has ever been 
placed upon an automobile. 
It consists of two four
cylinder units j oined to
gether and driving a single 
crank shaft. The cylin
ders have a 5-inch bore and 
strol,e. All the valves 

are in the cylinder heads and are mechanically oper
ated . .  An auxiliary exhaust pipe is fitted and connects 
with ports at the base of the cylinders, as can be plain
ly . seen in the illustration. On account of the length 
of the motor, the car itself has a very lengthy appear
ance, while the driver's seat is raised excepti onally 
high. The wheel base of the machine is 128 inches, 
nnd the wheels used are fitted with 3% x 36 and 4 x 3G 
inch tires in front ail d  rear respectively. The weight 
of the machine is 2 , 1 8 0  pounds. 

The total elapsed times of the five machines which 
finished were : No. 2 ,  60-horse-power Pope-Toledo, 2 
hours and 50 seconds ; No . 5,  120-horse-power Locomo
bile, 2 hours, 1 minute, 4 �  seconds ; No. 7 ,  40-horse
power Royal, 2 hou rs, 19 mirlUtes, 18 seconds ; No. 1 ,  
5 0-horse-power Haynes, 2 hours, 2 3  minutes, 3 2  sec
on ds ; No. 8 ,  60-horse-power Thomas, 2 hours, 2 9  min
utes, 40 seconds. The average speeds of these cars in 
the order named were 5 6 . 5 4 ,  5 5 . 8 0 ,  4 8 . 7 9 ,  4 7 . 4 4 ,  and 
46 .26  miles an hour. The first two of these times are 

a little better than the aver
age time made by the winner, 
Heath, on his Panhard car 
last year. Although he trav
eled very much faster the 
first few rounds, he only suc
ceeded in averaging 5 2 . 2  miles 
per hour on account of tire 
trouble. Thus it will be seen 
that only the first two cars 
made an average speed as 
great as that which will un
doubtedly be averaged in the 
final race. The Thomas made 
5 4 . 9 8  miles per hour in its 
first round, so that if its bat
tery had been fastened on se
curely it would' probably have 
made the third best average 
time. With the exception of 
the Christie none of the ma
chines had tire trouble. 

The driver and mechanic 
of NO. 7-the "Royal Tourist" 
-deserve great credit for 
what was without a doubt the 
IJlucldest performance o f  the 

The 60-Horse-Power, 5 x 5-Inch, Air-Cooled, Franklin En,2; ine. 
The race was hardly long 

enough to test thoroughly 
the endur�nce 01' tires

' c{ml 
machines _un'cler high-speed day. The car ran splendidly 

and without mishap until it 
was half way around on the third round, when it over
t u rned at the sharp- turn about 2 1/� miles northeast from 
the grandstan d.  I ts driver, Robert Jardine ( who also de
signed and built the car ) took the turn at too high ,:1. ' 
speed. The road was soft at this point and the earth had ';;., 
been pushed up in a ridge at the edge of the turn. Th� 
car, as usual , tended to skid, but the moment the. wheels 
struck the ridge ( which held them from sliding fur
the.r l aterally ) the terrific centrifugal force devel oped 
overturned it about its outer wheels as a pivot, and it 
fell upside down. Both men were thrown out but not. 

Note the auxiliary exhaust pipe at the bottom of tbe cJ Jillders. 

THE VANDERBILT CUP ELIMINATION RACE. 

and mechanic miraculously escaped serious injury. 
The six-cylinder Thomas racer was car No. 8 .  A 

good idea of the length of this machine ( which has a 
1 2 2-inch wheel base ) is to be had from the illustrati on. 
This car would have made a far better showing had it 
not been for the breaking of the battery box which 
carried the two sets of accumulators. One of these 
upset and lost most of the acid as the car passed the 
grandstand at the beginning of the second round. 
Grant, the mechanic, held the battery between his feet 

. until it was used up. Then a stop was made and the 

conditions ; but it is to be 
hoped that the lessons to be learned from it will be 
taken to heart by the owners of the cars chosen, and 
that as a result the American cars will make a fast 
and steady performance in the final race. 

If the team remains as selected, i t  will consist of 
the following five machiiles : 120-horse-power Locomo
bile, 90 and 6 0-horse-power Pope-Toledo machines, 60-
horse-power Christie, and a 4 0-horse-power White 
steam racer. The last two of these machines are dis
tinc>1 i vcl y American types, an d all are purely racing 
cars. 



GLIDING BOATS.·-THE NAVIGATION OF THE FUTURE. 
BY PROF. DANIEL BEI,LET. OF THE PARIS SCHOOL OF POL1'l'ICAL SCIEN CE. 

Every vessel of the ordinary type, even if of very 
light draft, is partly submerged, for it must displace 
its own weight of water, whether i t  be i n  motion or at 
rest. To use a figurative but very descriptive expres
sion, it "plows" the water, separating its particles and 
forming a furrow. This plowing necessitates a con
tinual expenditure of energy, from which, for exam
ple, a wheeled vehicle traveling over a smooth road is 
exempt. I t  is true that the building of boats has been 
carried to great perfection, and the forms of bow and 
stern are such that the water i s  parted with compara
tive ease and flows together smoothly astern. I n  the 
new auto boats, especially, both the bow and stern 
waves are nearly eliminated. But the resistance due 
to partial immersion remains, and forms the greatest 
impediment to progression, far exceeding the skin 
friction. I t  is because of this resistance that the pow
er required to propel a vessel varies as the cube of the 
velocity. 

Hence inventors have long sought the realization of 
a type of vessel which shall not penetrate but glide 
over the water,  thus eliminati n g  all resistance except 
the skin friction on the bottom. The best method of 
attaining this result i s  t o  give the vessel so great a 
speed and such a form that the propelling force is re
solved into two components, one of which sustains the 
weight of the vessel . This i s  the principle of C ount 
de Lambert's remarkable boat, before describing whiCh, 
however, I will mention some earlier attempts. 

The i dea of the gliding b oat seems to have been sug
gested by the children's pastime of "skipping" stones 
on ponds. The stone, like the boat, has weight, which 
is sustained by the decomposition of 
its momentum on oblique impact 
against the water. 

I n  1872  Froude, at the request of the 
B ritish Admi ralty, experimented with 
planes sheathed with polished metal, 
variously grouped and inclined. As 
light and swift-running motors were 
not then to be had, the apparatus was 
towed. At high speeds there was a 
partial emergence, which sometimes 
amounted to half the displacement, 
and the resistance was found to in
crease less rapidly than the velocity. 

M. Pictet also attacked the problem, 
not with inclined planes, but with con
structi ons somewhat like the modern 
auto boats, which "glide on their 
stern s. " The si des of his boat were 
parallel and vertical, while the profile 
of the bottom was a parabola with its 
vertex at the bow, and its concavity 
di rected downward. The stern was 
vertical, and made an acute angle with 
the bottom. The boat was towed, and 
showed advantages over ordinary 
boats a t  all speeds exeeeding 10 miles 
an hour. I t  rose perceptibly, the wa
ter flowing a way in a smooth, connect
ed sheet. Ur> to 1 5 'iG miles an hour 
t.he increase of vowel' require<l was 
milch l ess than with an ordinary lJoat, 

Scientific American 
creased in absolute value. In some cases more than 
half the normal displacement was out of water. 

M. Albert de Puydt has endeavored to make a boat 
glide over the 
appreciable dis
means of in
which he calls 
i s  calculated 
p ower suffices 
t h e  w a t e r  a 
1,300 pounds, 
plane area of 

Pictet's Experi
mental Boat, with 
Lines of Flotation. 

water without 
placement, b y  
clined planes, 
hydroplanes. It 
that 13  horse
to lift out of 
boat weighing 
with a hydro-
100 square feet. 

Designed to run on films of air forced out nnder the gliding runners. 

Ader's Gliding Boat and Its Pneumatic Runners. 

An ]<�xperjmenta] Trip with I,ambert's Boat. 

planes with increasing speed until they suddenly rose 
to the surface, the power consumed falling as suddenly 
and remaining very small as long as the speed required 
for such gliding was maintained. The improvement of 
light-weight motors led him to equip his boat with one, 
which enabled it to move independently. In 1897 he 
mounted a compound Field motor with tubular boiler 
on a catamaran formed of two narrow hulls j oined by 
a frame of metal tubes. The motor made 800 revolu
tions a minute. To the frame were attached, under 
the hulls, four transverse planes whose inclination to 
the horizon could be varied from 1 in 20 to 1 in 30. 
The boat weighed 600 pounds, and the combined area 
of the planes was 55 square feet. At speeds above 10 
miles an hour the boat glided on the planes with the 
hulls entirely out of water. The maximum speed, 20 
miles an hour, was remarkable for a grate surface of 
74 square inches and a screw diameter of 18¥:! inches. 

But a steam engine i s  not suited for a one-man boat, 
so an easily-managed petroleum automobile motor was 
used i n  subsequent experiments, in which increased 
speed was attained by modifying the arrangement and 
inclination of the planes. Count de Lambert's latest 
boat i s  20 feet long and 10 feet wide between the ends 
of, the planes, which are five i n  number. They are 
made of mahogany, I believe, and the inventor has 
built the entire boat of ordinary materials, to prove 
that the essential thing i s  not the material , but the 
arrangement of the planes. The two hulls are long 
Hnd narrow, but this i s  merely to economize space, for 
they play no part in navigation at normal speed, when 
they are entirely out of water. The construction is 
very light, the frame consisting, in part,  of aluminium 
tubes. The power is furnished by an ordinary automo-

bile motor ( Dion B outon ) of only 12 
horse-power. The boat will carry two 
persons, but may be managed perfect
ly by one. 

When the motor is started, the ves
sel moves forward a few yard s , '  sup
ported by the floating hulls, and the 
submerged planes plow the wat.er. If 
this state of affairs should continue, 
great power would be required ; but, 
from the beginning, the incl i n e d  
planes tend to rise, and they emerge 
partially after a few yards' run . This 
causes a great diminution of resi st
ance and, therefore, a sudden increaso 
in speed, and the boat rises quickly 
until only the after parts of the planes 
dip in the water. This is the normal 
position. Indeed, as may be seen when 
the boat passes the observer, and, less 
clearly, in the photographs, the two 
forward planes seem not to touch the 
water, so that the boat glides partly 
on a layer of air or foam . It almost 
"skips" over the surface, with amazing 
speed, and without f orming a bow . or 
stern wave or the classical "furrow." 
The speed may well be called amaz
ing, for it has risen to 25 miles an 
hour. This is the speed of the most 
perfectly designed auto boats with 80-
horse-power motors, lJut De Lambert's 

a 11(1 at  higher speeds the p ower de- Length. 20 feet. <Breadth, 10  re{'t.. Fi Vl� glid ing planett.. Speed, 25 miles per haul'. 12-hol'se-powcl' motor. boat, of equal weight, uses o n l y  12  

S u e h  a boat easily 
accommodates a 
40 - horse - power 
motor, so that 2 7  
horse - power I' e -
mains for the for
ward motion. De 
Puydt's e x  p e r i  -
ments, I think, 
have been confin
ed almost entirely 
to a small model. 

M. de Lambert. 
on the contrary, 
has built 'a series 
o f  p r a c t i c a 
ble gl iding b oats. 
I have tried one 
of them, 'which 
carries two per
sons, and there 
would seem to be 
n 0 difficulty i n 
construeting much 
larger vessels. For 
years De Lambert 
has studied the 
application of the 
s k i p p i n g 
stone principle t o  
navigation. H e 

Lambert's Steam Glider, l.\'lodel of 1 8 U 7 .  �lade �O �liles per Honr. t o w e d  inclined Lambert's Gliding Boat at Speed. Hulls Lifted Clear of the Water. 
GLIDING I10ATS.-THE NAVIGATION OF THE FUTURE. 



horse-power ! This very remarkable result, I think, 
practically solves the problem of navigation by glid
ing_ All that remains to do is to apply the principle 
on a larger scale. 

M. Ader, also, has invented a very ingenious boat, 

which is  now in the Paris Conservatoire des Arts et 

Metiers. It has, at the bow, two large wings and, at 

the stern, two small ones which form a sort of tail.  

The wings fold together lengthwise when not in use. 

To facilitate gliding, M. Ader conceived the idea 

( more ingenious than practical ) of forcing com

pressed air into chambers formed between the con

Gave wings and the surface of the water. There must 

be in this device a large consumption of power in 

the continual compression of air, to replace that 

which escapes as the boat advances. 
Count de Lambert's boat has stood the test of prac

tice. In defiance of theoretical objections, it steers per
fectly, and it can be stopped with the greatest facility, 
because, when the motor stops, the hulls fall back into 
the water and act as brakes. Pleasure boats of this 
type are sure to come into use quickly, and I cannot 
see why further study should not lead to the con
struction of larger vessels on the same principle. 

. .  , . 
AN AUTOMATIC SWITCH FOR MAKING AND BREAKING 

THE PRIMARY CIRCUIT OF TRANSFORMERS. 
With transformers, it is important that, when the 

secondary current is started or interrupted, the pri
mary circuit shall be simultaneously closed or opened. 
In fact, whatever may be the importance of the ef
ficiency of a transformer, the annual efficiency of a 
transforming installation always leaves something to 
be desired if the periods of operation are interspersed 
with long periods of rest. This is due to the fact that 
the primary circuit always remains closed, and the 
current necessary for the magnetization continues to 
pass through it. It  is in order to remedy this incon
venience that the Siemens-Schiickert Company has for 
some time been employing the arrangement that we 
a re about to describe with the aid of the accompanying 
diagram. 

Jf, in the secondary circuit, the switch, A" is closed, 
a circuit is formed for the current from the batteries, 
B. This circuit includes the contact spring, k" and 
the electro-magnet, s. The latter becomes energized 
and attracts the armature, a. At the same time, the 
lever, h, which forms part of a, and the end of which 
sufficiently supports the sleeve, H, containing the iron 
core, E, will turn upon its axis, 0, to move away from 
u nder the sleeve and allow it to drop and close the 
switch, A" of the primary high-tension circuit. 

When the switch, A" is again thrown off, the con
tact, k" is closed, and the solenoid, S, will then be 
violently excited by the secondary alternating cir
cuit. As a result of this, the core, 
E, is quickly drawn back into the 
coil, S. Hence, the sleeve, H, will 
be carried along and the high-ten
sion switch, A" will be again 
opened. The interrupting arrange
ment cannot possibly fall back be
cause the supporting lever, h, again 
moves into place beneath the sleeve, 
1I. In the inoperative position, the 
electro-magnetic tele-interrupter is 
devoid of current, and therefore 
consumes no energy, besides being 
silent. 

• • •  
" Calcium Steel . "  

Scientific American 
annealed and cooled slowly. "Calcium steel" is of a 
white color, but can be colored by the addition of metal 
oxides or the like. Its extremely favorable physical 
properties make it an extremely favorable material for 
water conduits, gas pipes, and other underground 
piping. 

.. . . . . 
CIRCUIT·BREAKER FOR EXPLOSIVE ENGINES. 

Something quite new in the line of circuit-break· 
ers for explosive engines is provided by the recent in
vention of Mr. Ralph M. Lovej oy, of Meredith, N. H. 

� ,-1. ....... "-..... 

CIRCUIT·BREAKER FOR EXPLOSIVE ENGINES. 

The improved mechanism avoids the uncertainties of a 
vibrator, insuring positive interruptions, and instead 
of a single, sudden break, a series of interruptions of 
high frequency are afforded. Furthermore, the ar
rangement is such as to keep the contact surfaces 
clean. The action of the mechanism and the course 
of the currents may be traced in the accompanying 
engraving. The contact lever, A, is provided with a 
number of contact posts adapted to make contact with 
the cam lever, B. The latter is formed with a cam 
swell, which is engaged by a roller on the crank arm, 
C. The posts, D, E, F, and G, on lever, A, are arranged 
to consecutively make contact with the lever, B, as will 
be presently explained. The primary circuit may be 
traced from the battery, through the primary winding 
of the induction coil and by way of wire J, direct to 
the lever, B, without passing through a vibrator. 
Thence it is conducted through lever, A , and wire, 
H, back to the negative pole of the battery. The sec
ondary wires, K and L, lead respectively to the spark 
plug and the engine base. The crank arm, C, is re
volved by suitable gearing with the main shaft of the 
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of the induction coil ; then as the levers continue to 
rise this contact will be broken when post, F, engages 
the lever. Finally, when the levers are in their highest 
position, the primary circuit will be completed again 
through post, G. Then as the lever drops the circuit 
will be broken when F engages the lever, completed 
when E engages the lever, and finally broken when 
normal position is reached with post, D, engaging 
lever, B. A spring acting on the arm, A, insures per
fect contact of the posts with this lever. Thus, every 
time the crank shaft operates the cam lever, three posi
tive interruptions of the circuit are made. For the 
sake of simplicity, we have shown but four posts on 
the contact lever. However, it will be obvious that 
any desired number may be provided to increase the 
frequency of the interruptions. Owing to the fact that 
the two levers swing on opposite axes, there will evi
dently be some friction between the contact posts and 
the cam lever. This friction, while not enough to be 
objectionable, will serve to keep the contact points 
clean, insuring perfect electrical contacts. 

Do 'Ve Require Teeth 1 
In a highly diverting discussion that followed the 

reading of a paper ( published in full in a recent issue 
of the Journal of the American Medical Association ) 
on "To What Extent are Teeth Necessary to Civilized 
Man ?" Dr. Eugene L. Talbot made the startling asser
tion that dentistry, owing to uncleanliness in the 
insertion of bridges, etc., has as much to do with 
disease as any other one thing. He claims that the 
collection of germs about an ill-fltting crown is more 
detrimental to man than no teeth. For years Dr. Tal
bot has believed that man can get along without teeth . 
Men have lived to 90 to 100 years of age and have 
been without teeth for fifty or sixty years. 

One assertion of the doctor is well calculated to 
arouse the apprehension of the reader. "Methods of 
preparing food to-day," says he, "do not require masti
cation and the jaws show in the evolution of man a 
shortening up, decay and loss of the teeth due to 
dIsease, and as evolution advances it will be seen that 
man can get along without teeth. Loss of the teeth 
due to interstitial gingivitis is a marked illustration 
of the fact that the teeth are passing." 

"In regard to bacteria in the mouth," Dr. Talbot 
concluded, "there is no question that modern dentistry 
is doing more to injure the teeth and the alimentary 
canal than any one thing. The filthy condition of th e 
mouth under bridges and crowns is certainly not con
ducive to health." 

Dr. Frank L. Platt said that although it is possible 
for man to live without teeth, he did not think it a 
good plan for him to do so. He expressed himself as 
heartily opposed to the eating of prepared food that 

is easily digested, and opposed to 
vegetable food and health food be

r - - - - - - - - - - - - - -o  
cause patients who have taken up 
this mode of living are all losing 
their teeth, show evidence of mal
nutrition, are anemic and miserable 
specimens of humanity. Teeth, Dr. 
Platt averred, were given us for a 
definite purpose ; they should be 
maintained as long as possible. and 
if they are lost, they should be 
replaced. 
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Dr. G. V. I .  Brown said that the 
animal economy gets along better 
with a good, full complement of 
teeth than it does without them. 
He declared that the mere fact that 
the chemist has prepared artificial 
food that can be digested ·without 
mastication is no argument against 
the use of teeth for masticating pur
poses. "They have' been obliged to 
do this to help out the people with
out teeth or the people who are too 
lazy to use their teeth. "  Dr. Brown 
expressed his opposition to the idea 
that we can get along without teeth. 
"We can do it, but only with the 
greatest of care in the preparation 
of food." 

Dr. M. I .  Schamberg supported 
Dr. Talbot in the view that the time 

A novel material, likely to as· 
sume a high importance for the 
cerami cal industries in case the 
statements made in regard to its 
properties are borne out even par
tially, is called "calcium steeL" 
This product is  obtained from 
feldspar sand and a lime flux and 
is a compact, homogeneous and 
plastic mass · of great hardness, reo 
sisting oxidation and not affected 
by the influence of the atmosphere 
or of acids ; it also is a poor con
ductor of heat and electricity. Its 
specific weight is 3 . 2 ,  and its 
crushing strength about 2,500 kilo
grammes per square centimeter. 
"Calcium steel" can be worked like 
a metal, and can be filed, bored, 
chiseled, polished, enameled, paint

THE SIEMENS.SCHUCKERT AUTOMATIC 
SWITCH FOR TRANSFORMERS. DIAGRAM 01' WIRING OF SIEMENS·SCHUCKERT 

AUTOMATIC SWITCH FOR TRANSFORMERS. 

may come when people will be able 
to get along without teeth. 

The switch is shown in the open, or Hoff," position. 

ed on, or otherWise decorated like glass and porce
lain. For the manufacture of articles from this prod· 
uct two processes are available. After mixing the two 
components, viz. ,  feldspar sand and lime, in the proper 
ratio and in a finely powdered condition, the mass 
can either be molded cold and compressed like bricks 
and the articles thus obtained heated up to the tem
perature required for the sintering of the components, 
or else the mass may be simply melted together and 
poured ont like metal in molds after having become 
liquid. The cast articles would have to be carefully 

engine. At each revolution of the crank arm the lever, 
B, will rock upward, raising the lever, A. The dotted 
lines show the normal positions of these two levers, 
with the post, D, resting on lever, B. By reference to 
the detail view of lever, A, it will be observed that the 
posts, D and F, are insulated from the lever, also that 
the posts, E and F, are longer than D and a, so that 
the posts terminate in an arc instead of a straight 
line. By reason of this arrangement, as the l evers rise 
out of normal position the post, E, will first make con
tact with the lever, B, completing the primary circuit 

• • •  
A n  interesting application o f  ther

mite ( oxide of iron and alum ) occurs in the production 
of castings free from air holes. For this purpose a 
mixture of thermite and titanium oxide is introduced 
in the melted mass. This causes an elevation of the 
temperature, and the titanium combines with the nitro
gen of the air contained in the mixture, forming 
cyanides of titanium, which float on the surface as 
slag ; at the same time oxygen combines with the iron, 
also forming slag. In this way the gases contained in 
the casting, and liable to form air holes, are eliminated. 
-Rev. des Prod. Chim. 
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RECENTLY PATENTED INVENTIONS. 

Electrical Devices. 

PROCESS FOR ELECTRICALLY WELD· 

ING RAIL-JOINTS.-C. PAHDE, Hohenzollern· 
strasse 63-65 Breslau, Germany. This is a 
process for welding rail-joints after the rails 
are placed in p osition upon the track, the ob
ject being to render the rails practically in
tegral. A molding form Is p laced around the 
adjacent or abutting ends, an electric current 
is passed through the junc tion between the 
rails so as to partially melt these ends, and 
large bits of metal are gradually fed in be
t ween the ends.  so as t o  fill up flush with the 
top, thus perfectly uniting the rails. 

Of Interest to Farillers. 

BALE-TIE .-D. WITT, Trenton. I l l .  This 
vale-tie is intended for use in securing bales 
pressed in baling-presses and for other use. 
'rhe invention provides at one end of the main 
wire a hook-like projection and a keeper-sec
tion twisted in connection, so that the section 
overlies the hook and the loop of the section 
may receive the hook in the fastened position 
of the parts, the end extension of the section 
oeyond the l oop passing through the eye on 
the other end of the tie and bearing below 
such eye while the eye i s  engaged with the 
projection, whose free end is within the loop 
of the keeper. The end extension of the 
keeper-section is made in form of an eye for 
convenient manipulation of the device and when 
disp osed in a certain position locks the loop 
on the hook or projection.  

CORN HARVE STEH AND HUSKER.-P. 

FLEMING, Burton View, I l l .  The aim of thIs 
inventor is to provide a machine which is 
adapted to enter a c orn-field and to harvest or 
cut off the stalks of corn and at the same time 
st�lp the ears from the stalks. take the husk 
"ff the ear, and to save any shattered grains 
of corn which may be shelled oil', all of the 
operations to be continuously performed by 
the draft (jf the team in drawing the machIne 
Dr.rOSS toe field. 

Of General Interest. 

PROCE S S  0]<' MAKING PAINT-PIGMENTS. 

-.J. A. TITZEL. SR., Newcastle. Pa. In this 
instance the invention relates to a process for 
producing a p igment or basis for making paints 
and preservative coatings admitting of general 
n se ,  but specially applicable to surfaces of iron 
and steel, so a s  to preserve the same and espe
cial ly to prevent the rusting thereof. 

NAIL - CLAW. - L. JOLIS SAINT. Terre
Blanche-Herimoncourt, Doubs, France. This 
tool i s  to be used for the quick withdrawal 
of nails or tacks. Two nippers are presented 
to the nail head and sl ight pressure Is ex

improvements in stocks for thread-cutting dies, 
an object being to provide a die-stock with 

a simple means for quickly adjusting i t  to dif
ferent sizes.of pipes or rods on which a thread 

is to be cut and serving as a guide to cause a 

perfectly straight cut of the thread. 

.RETORT.-G. KETCHUM, Cutler, Ga, The 
retort comprises an outer and an inner casing, 
the former provided with upright guides on 
which the latter may slide when the lid of 
the outer casing is removed. The main steam 
inlet of the outer casing is surrounded with a 
steu bearing which receives a nozzle on the 
inn

-
er shell  making a steam-tight connection. 

A perforated steam distributing cone is fas
tened over the inlet of the inner shell .  

MACH INE-GUN.-J. BOEGER, Dresden, Kan . 

'.rhis gun is adapted to be used with any 
form of cartridge., The elfect of the discharge 
is very destructive. It is to be used on forti
fications to oppose the storming of an enemy. 
It may also be used in trenches and on battle
ships. By having three or more cartridge-hold
ers the l oading and firing may be carried on 
so rapidly as to make the weapon one of great 
destructive power. None of the barrels are 
parallel ; but all diverge, and the tiers of ·bar
rels are so divided and ranged as to perfectly 
cover a field five or six hundred feet wide at a 
range of fifteen hundred to two thousand yards, 
the shots placed at this distance two to two 
and one-half feet apart. 

Household Utilities. 

WASH'l'UB.-A. THOUROT,. Union Hill, N. J. 

This non-Ieakable washtub is In single forma
tion and provided with one or more compart
ments and constructed to be conveniently and 
expeditiously connected by bolts and nuts or 
their equivalents, the sections being so shaped 
as to receive and hold an outer covering of 
c ement or other plastic material, which effect
ually conceals all connecting mediums and com
p letely closes all interstices or joints. I t  can 
be transported in sections and readily set up. 

Machines and Mechanical Devices. 

WHIiJEL-S'.rRA I GHTENING MACII I N E .-.J. 

S. MAYSE, Brady, Texas. The improvement re
l ates t o  means for straightening light or heavy 
'W agon-wheels when the spokes become loosened 
and the wheel is excessively dished, and the 
object is to provide details of construction 
which enable the quiek and convenien t straight
ening in a p erfect manner, for the removal of 
an excess of dish or concavity from either side 
of the wheel, and the straightening of Vehiele- I wheels having either wooden or flanged metal 
hubs and either metal or wooden spokes, and ' 
facilitate the removal and resetting of the tire 
on the rim of a wheel that has been straight-

erted upon the wood, while the arms are ened on the improved machine. 
brought nearer to each other, so as to cause 
the nippers t o  pass under the head. Then KanU'ays and Their Acce!;.sories. 
the tool is tilted to find a fulcrum on the 
wood by means of its heel portion, and in this RAILWAY-SWITCH.-C . E .  KLING, Harris

way the nail can be very easily removed. burg, Pa. The purpose of this improver is to 

Spaelng of arms can be previously regulated by provide a construction of switch in which the 

means 01 guides, according to diameter of head main line is always open and wherein when it 

of the ndle which are to oe removed. Should i s  desired to pass to a siding the switch can 

I be set from the engine-c ab and locked in such nails be headless, the pressing of n ppers T t'l th t'  t . h d . t th b d' f th II Id b s f POSI IOn un 1 e en Ire raIn as passe upon ag�Ins e 0 IeS 0 • e na 
.
s wou e ? - the siding, whereupon the switch wil l  be fi Clent t o  allow of WIthdraWIng these naIlS. , 

automatically returned to its position for the 
PORCELAIN TOOTH-I" A CING.-L. L. Pos- main line, the operation being the same when 

1'ON. Council Bluffs, Iowa. 'I'his impro ved den- a train is to pass from a siding to the main 
tal  attachment comprises a porcelain tooth line, with the exception that the operation at 
having its back constructed in right-angular such time is entirely automatic. 
form, the vertical portion having a dovetail 
groove which extends down below the hori-
zontal or shelf portion and terminates in a Pertaining to Vehicles. 
socket. and a right-angu lar plate having a rod ROLLER-BEARING.-R. F. BOWER, Lima, 
secured to and extending below it,  the p late Ohio. In this case the invention Is  an im
and rod being fitted to the tooth proper and provement in anti-friction-bearings. The inven
the rod being held in the groove and extending tion may be employed in vehicles, automobiles, 
below the shelf into the pocket. machinery, roller journal-bearings, line and pro-

FLASH-BOARD FOR DAMS.-J. E .  JEN- peller shafting or otherwise wherever desirable. 
KINS, Vernon, N .  Y. One purpose of .the in- An a lternating arrangement of the rollers op
ventor is to provide an automatic board which erates to space the cylindrical portions of the 
will  have a damming effect on the flow of rollers apart and reduces the friction in the 
water in all cases in which thB surface of the use of the improvement. The bal l  i s  an integral 
water is below a certain maximum elevation, rigid part of the roller. 
the board being of cylindrical c onstruction and UNICYCLK-J. MATTSON. Anaconda, Mont. 
mounted to freely roll  upon curved tracks en- Mr. Mattson provides a vehicle to which ready 
gaging the board at its ends, and, if necessary, access may be had from either side. The 
at points between its ends, which tracks have 'Steering devices are used only when the lateral 
a maximum cnr ,atnre at their upstream ends wheel. are upon the ground. The parts are so 
gradual ly increased in radius to a point near distributed relatively to each other as to . effect 
their outer or down stream ends, which latter a thorough balancing thereof. thus tending to 
parts are substantially straight and nearly equilibrium thereof in operation .  By operat
horizontal. ing either one of the particular hand-levers the 

BOOKCASE.-H. E. HUBBELL, Johnson, Vt. operator may readily control any part of the 
There is provision in this improvement for a machine. It may be driven by either mechani
series of shelves which may be raised to any cal or electrical power. 
desired height on a central post by means of BRICK-TRGCK.-C. M. STEELE, Statesvil le ,  
pawl and ratchet mechanism. The shelves are N. C. Provision i s  made in this patent for 
eircular and are mounted so that they can a novel construction of truck including inter
turn about the post �o bring any desired bOOk ' changeable frames. one for handliug portable 
be fore the operator. The shelves are supported hacks and the other for handling pallets in 
on bal l-bearings to g

.
ive perfect freedom of racks. I n  operation the handle-levers operate 

m ovement.  The case I S  also adapted for hold- upon the rocking arms in such manner as to 
ing merchandise or the like. lift an ad.iustable-frame and a lifting-frame 

VA ULT-:\iOLD.-T. F. GAEBLER , Rockville, in the operation of the handle-levers. Brace
Iud. Mr. Gaebler's invention has reference rods are so connected that the handle-lever 
to a m ol d  for manufacturing burial -vaults has to draw the lifting-frame back far enough 
from plastic materials. The principal objects to balance the load in l ifting the arms of the 
of his invention are the p rovision of mean s I main frame. 
whereby burial-vaults can be made rapidly aBd : MO'l'OR�S'rAR'l'E R  . . �C. Ii], A SBUI'Y, Jeffer
e conomically and at the same time improve sanvi l le, Ind. The invention refers particularly 
the structure and appearance of the yanlts to improvements in deviees for startiug com
thpIDselves. IHlstion-IDotors on automobilpf:; or Rim Unl'  ve-

f) T P:-�TOCIC - .T . .T. ngLl�lHAN'I' . ( ' i l k a go, hieles. rrhe m a i n  olijPcj' o r  t h p  invPll l' i C)1) is to 
T I l . I n  1 his i nstnnee the inventioll l'(�f(l rs to provide in conneetlon with the spring-actu a l  p d  

U St " Foot and 
ar Power 

Screw cutting 

. Lathes 

y:x' THE (LiPPERCi.IP. 
P'"' Its triangular shape prevents 
entangling and gives three times 
the capaCity of any other Clip for 
attaching papers together. 

Best &; Oheapest. At! Stationer •. 
CLIPPER MFG. CO ..  

• . . ' , ' .  " W�, IDfu ", .. N • . , �'. U:,,A. 
B�.ASS OR STEEL For free samples and information write to us. 

TAPES AND R.ULES 
ARE THE BEST. 

For sale everywhere. Send for 
Catalog No. 16. 

L V F K I N  R V L E C O. 
Sag i naw, M ich . ,  U .  S. A. 

New York and London. 

ORIGIN AL BARNES 
p�:��ve Upright Drills 

1 0  to 50-inch Swiug 
Send jor Drill Catalogue. 

The Genu ine  
Armstrong's 

STOCKS 
and  D IES  

the best. Different sizes and es. Write for catalog. 
THE A�nST�ONG MFG. CO. , Bridgeport, Conn. 

New York Office, 139 Centre Street 

American Jump Spark Ignition Apparatus 
'�Te manufaetul'e the 

famous Am. Indestructi
ble Spark Plug. with 
double insulated mica 
core. It lasts indefi· 
nitely. Our' Coils are 
the recog'nized stlmrlard 
of the world. 1\'rite for catalog. 
Ameri(>an Coil Co., P. O. Box 82, "T. Somerville, MasM. 

N. Y. Representatives. Auto SUI)ply Co., 1662 Broadway, N. Y. City. 

starting device a simple means for dispm,ing 
working parts of the device so as to p revent 
the danger of "kicking-back." 

Designs. 

DESIGN FOR A PERCOLA'['OR-HANDLK 
-II. NUTRIZIO, New York, N. Y. '.rhe handle 
i s  unique and well adapt(�d for the purpose 
intended ; it i s  readily a ccessible when applied 
to a percolator, enabling the latter to be con
Yeniently manipUlated and offers no obstruc
tion t o  the cover for the pot, and' does not de
tract from the appearance of the vessel .  

NOTE.-Copies of any of these p atents wi l l  
b e  furnished b y  :\iunn & Co . for ten cents caeh. 
Please state the name of the patentee, title of 
the invention. and date of this paper. 

B1lsin�ss and P�rsonal Wants. 
READ THIS COLUMN CAREFULLY.-You 

will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu
facture these goods write ns at once and we will send you the name and address of the party desir
ing tlie information. III every case it is neces
sary to give the nUlllbcr o f  the inquiry. 

:n U N N  &; CO. 

Marine Iron Works. UhlcalZo. Catalogue free. 

Inq ui>'y N o .  7 3 1 2.- Wanted, a second· hand gaso
line engine. 

.. U. S." Metal Polish. Indianapolis. Samples free. 
I n quiry No. 7 3 1 3 .--}i'or makers of glass novelties, 

such as hour glasses and egg turners. 
Drying Machinery and Presses. Biles, Louisvil1e,  Ky. 
I n q u i ry No. 7 3 1 4. -For dealers in initiatory out· 

tits for lodge work. 

Handle &; Spoke Mchy. Dber Mfg. Co., 10 Bell St .. 
Chagrin Falls, O. 

I n q u iry No. 73 1 ii .-Wanted, name of mill  rolling 
very light steel belting 8 inches to 82 inches wide, and 
fleXible enough to work over pulleys 0 inches diameter 

Adding, multiplying and dividing machine. all in one. 
�'elt & Tarrant Mfg. Co . .  Chicago. 

Inquiry No. 7 3 1 6. -For parties to make thin and 
concaved razor blades. 

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

I n q u iry No. 7 3 1 7 . -Wanted, a company to install 
a gas plant for light and fuel purp'I,ses, in town of about 1.500 population, com pactly bUllt up, the entire corporation being only one mile square. 

I sell patents. To buy. or having one to sell. write 
Cbas. A. Scott, 719 M utual I�ife Building� Buffalo, N. Y .. 

I n q u i ry No. 7 3 1  S.--:H'or manufacturers of non
conducting cement for use in electric heater work to 
b old resistance w i res in place. 

W ANTED.-Pat ented specialties of meri t, to manu
facture and market. Power Specialty Co., Detroit, Mich. 

I nquiry N o .  " 3 1 9 .-For makers o!' sch ool rulers. 

The celebrated H Hornsby-Akroyd " Patent Sa1ety Oil 
Engine is built by the De La Verg'ne Machine Com pany. 

Foot of East 138th Street, New York. 
I n q uiry No. '1320. - For makers of gas, gasoline 

and storage battery motor of � or U h. p. 
W ANTRD. - Ideas regarding patentable device for 

water well paste or mucil age bott le. Address Ad he
sive, P. O. Box 7,3, New York. 

I n quiry No. 7321 .-Wanted, the name and ad. 
dress of the m akers of t h e  ,. Aeriol a "  piano phyer. 

M echanical devices of brass. alu min um, and kin .. 
dred m etals manufactured for inventors and patentees, 
and marketed on royalty. when d esi red. I m perial Brass 
M fg. Co., 241 So. Jefferson St., Chicago, I l l . 

Inq uh'Y N o .  '-322.-Wanted, makers of channel 
iron 1� x 1� x 7S inClles. 

Manufacturers of patent articles. dies. metal stam p
ing, screw machine work, hardware specialties, wood 

� TH E S U PPLEM ENTARY fiber machinery and toois. Quadriga Manufacturing 
Company, 18 South Canal Street, Chicago. fj,.- �J S'P J 'RAL SPR I-NG Inqui ry N o .  7 3 2 3 .- F o r  makers o f  bicycle railroad 

I 
attachments, also small  iron hand cars for one man's .. 14 ... . .  . .. 

1 .  A. b,0,b, .11 vibmtion. No i
.
Q

.

ltS on.bounds, use. 
�, : -::; Acts alike under light and heavy loads. 

,stands the test, adds comfort and new delight Absolute privacy for inventors and experimenting. 
. ttTm

o
;Y;;�f�;o�a��eh,�:ff;��� �£e�th��s�P���:; A well-equIpped private laboratory can be rented o n  

make a n d  model o f  your car moderate terms from the Electrical Testing Labor-� - -
' 

. . 
atories, 548 East 80th St .• New York. Write to-day. SUPPLEMENTARY SPIRAL SPRING CO. 

4529 Delmar Ave" St. Louis, Mo. : I n qniry N o .  7 3 \l 4 .-Wanted, machinery for mak-

-==========;::==========::; [ ing old carpets into rugs. 
� Manufacturers of II 11 kinds sheet metal g'oods. Vend-

406 South Salina 

Hydrom M t 
Carbon 0 ors 
Headless Se lf·Contai ned 
]t is, as easily controlled 'as a steam 
engine. Variable, sparker� The 
only perfect moderate priced 
launch 'engine -on the market. 
Let us convince you. Write 
to-day. 
Granf,.Fcrris Vo., Troy, N. Y. 

THE CURTIS DOUBLE 
CYLINDER. MOTOR 

5 h.-p. 60 Ib!'!.' Roller Bearings. 
Capt. Baldwin's- famous air· 
ship, the California Arrow, 
is propelled b y  this motor. 
Also our motorcycle, which 
hol d s  the world's record of 10 miles in 8 min . 64 2-5 sec. 

Oatalog Free. 
H. H. C U R T I S  M F G .  C O .  

Hammondsport ,  N .  Y. 

ing, g' u m  a n d  ch ocolate, matches, cigars a n d  cigarettes, 
amusement machines , made of pressed steel. Send 
samples. N. Y. Dieand Model Worl,s,  508 Pearl St. , N. Y. 

In� 1J i ry No. " 3 � ,!j .-W8nIed , an !lir pum p to give 
suffiCIent air to a diver in from [) to 20 teet of water. 

}i---'ou. SALE.-Cornplete sets of patterns for manufac. 
turing' Strawbridge Seeders, Fanning Mills,  Hand Corn 
Shell ers. 'Vrite l-Iawkeye Incubator co. , Newton, Ia. 

I n quiry N o .  "326.-Wanted. parties buiJding wire tapering machineEl,  or to t aper wire blank� in quantities, size wanted ]� inches long. tapering from 1 .. 16 inch to 1-64 inch diameter. 
Inq u h'Y N o .  "3'l'1. -'Vanted. address of agents or 

makers of .. Cantbend em " pins. 
I n q u i ry No. '1328.-For makers of fine composi

tion castings. in quanti ties, for small gears and other 
parts of s mall machinery. 

Inquh'y No. 7 329.-For m akers of machines or 
looms for makmg sh oestrings. 

I n quiry No. "3 30.-For m akers of cel1uloid •. 
I n quiry N o .  7 3 3 1 .-Wanted. machin ery for ex

tracting oil from ca�tor beans. 

TheWONDER DYNAMO-MOTOR in1� �}I!�.rti�g�r;��d
2';;';�ri� ;,:�u��������ers of cast-

Most Complete Little Machine Made J ') quiry N o .  7 3 3 3 . -For makers of dog power 
Llp;hts lamps, runs lTIotor�, decompo>les tread mills. 
", ater, etc. Output t", elve "atts, wound In q ui ry N o .  ,.. 334.-}for makers of me tal acetylene 
for any voltag'e np to ten . Has hminated gas burners. 
���l)��:u�f\��a�i�� t�� �h�stn�'l�k���t \\W!l l J nqui r )T N o. "335 . -For m akers of Rman 1 h. p. 
run on 1 10  volt drndt,. 'Veight, 4 Ihs. motors. 
�;!fe�t, 1�n;�t!:an�dn�lv�;;1;he��� eata, fiJ�:����_:a�;lt!:��;;;.For makers of ch i na kiJn s  for 

T H E  R. M. C O R N W E LL C O .  I n q u i Joy N o .  7 3 3 7 .-For makers of wireless t ele· 
Street SYRACUSE N. Y. U. S. A. graphIC outfits. 

, " I n q u iry No. "'3 ��S.-For manufacturers of feather· 

I stripping machines. 
BARKER MOTORS Inqui ry Ko. "33 9 .-For m akers o f  �rass goods, 

such as gasoline needle valves. burners. ete. 

Have more good points, fewer 
parts and require lesR atten .. 
tion in operation than SD7 
other. 

launch .. , Valvos. Spocialti  ... 

C. L. Barker, Norwalk,  Ct. 

Inquiry N o .  731-0.-Wallted. a m achine for 8eal� 
jng and attarohing posta�e stamps to about 8,000 enve· 
lopes per hour. 

I n q u iry No. 7!:l41 .-For makers of clocks for re� 
giKtering tbe arrival  of pig'eolls at end of race. 

T rHlltil'Y ," 0 .  7 :J 4- � . - W ant.e(]. 111ak erR of m a�hill
ery ,used in t h e  oi l i n d m �try. 

I n q u h'Y N o .  ' 3 4 :,J . - Ji'or d ealers in cloth of ju t e  
I h eavier t.h an the ordinary bagging, alld cl ot-lcr t.han t ,he , cloths for pressing tankage. 
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For Mending Things, 
For Mounting Pictures. 
For Your Scrap Book. 

�� 
Glue, Paste or Mucilage 

in Dennison'S Patent Pin Tube. Pull out the 
Din-you will always find the con .. 
tents in perfectcondition-air-tight. 
No brush required-apply direct 
from the tube. No waste-quantity 
perfectly controlled. No sticky 
fingers. What an improvement 
overtheglue-p otand the sUcky bottle ! 

If Dennison's AdJ1Psives are not for 
sale at your dealer's, a Patent rin 
Tube of Glue, Paste or }\[ueilage will 
be mailed on receipt of ]O (�('nts. 

Please arlrlress Dept. 26 at our 
Dearest store. 

D E N N ISON 
M A N U FACTU R I N G  C O M P A NY, 

The Tag Makers. 
Boston. 26 I" ranklin St. New York, IS John St. 
Philadelphia, 1007 thest.nut St. 
Chicago" 128 Frllnklin 8t. 
St. Louis, 4-13 North Fourth St. 

Regal Marine Engines 
Four Cycle AurOlIlobile 'l'ype 

w ith Jump Spark Ignition. �in
gle Cylinders, in 1�, 3 and 5 h. p. 
Double Cyl inders, 8 and 15 h .  p.  
�'our Cylinders, � h. p. Also a 
snperio l' line of :-1tat,ionary En 
gine" . I t  }lays }Jngin e buyers 
to read our free catalog ue. 

R E G A L  GASO L I N E  E N G I N E  C O .  

a 

50 \\r. Pearl St., 
CO LnWATER, MICII. 

�y()Ll monty 

Unu!!1l1ul oI.portunity for' lllen with .. 
out ('apituJ to be(�ome in(lependent 
for life, Yuluul)le book and full p�u·. 
ti('nlurs t't·cc. ". rite today. 

1, D W 1 N  R. IUARDEN, Pres't 

S P E C I A L  M A C H I N E R Y 
B U I LT TO O R D E R .  

Contracts solicited for l ight and heavy work. 

Specialties in Wood, Iron, Steel or  Brass. 

SPANGLER MANUFACTURING CO. ,  
Y O R K .  P A .  

F or nOlne, I"\tore and Street 

We al�o manufa�ture Table Lamps, 
Wall Laml'OI, Chanrieliers, Street 
Lamps, Ek, ]0(1 Candle Power 
seven hollYs O� 8 CE�T. No 
Vricks , No �mokP. 1\0 Odor. 

����)��f��Y
te�:i��'

ry t;�o�r aie�ts� �J;j�:��; 
catalogue and prices. 
Ch;�.no Solar Ught C6. Dept G, Chicago 

ELECTRO MOTOR. SIMPLE, HOW TO 
m ake. -By G. :\J. -Hopkins , Deseription of a small elec
tric motor devised and const r ncted witb a view to m.�i st. 
mg arn ateurR T,O nlake a lll OTor' which might be- driven 
with advantage bY a current  derived froOl a Imt.t.ery, and 
w h I ch wou ld h(:lv(, suffi cient pI 'wer to operate a fooL 
latl l e  '11' any W aG3.il:l e requ ir ing not ove£ one man p o w 
er, \Vith 11 figure::;. Contai l lee m BCI K�'rI F W  AJ\I��H(' \ "\ R rT p P L � :\I�N'l" No. H 4 1 .  PIi ce 10 cents . '1'0 be 
hart at th is office aut} from a l l  Il Pwsdealers. 

�_MfARREN:S_ ..... 

R NpJ1JRAL A3PMLT SAl\jD G - SURF-ACE.D 

O O ·F I N 
yourself. l\Jakes a fini�hp{� C'.Tayel roof. COl liPS rea{h 
roll'! (If ION square feet.. W )'itt' f()l' Hample ,  ci1'cul:ir 

'Vu,rren Ch{'lni('ul nlHl l\fh". f�o . •  1 S  Uut1t'ry Pl • •  N c-w Ym'l<,. 

T O O L S 
FO R M E C H A N I CS.  � S e n d  lor  Free Catal o g u e  N o .  1 6  B .  � 

The L. S. Starrett Co .• Athoi .  Mass . •  U. S .  A. 

WE L L :��Lh���= 
Over 70 sizes ann styleH,  for t i l'llling f'itbpr deep 0T 

shallow wells In any klwt of HOl l  or rock Mounted 
on wheelH o r  on si l ls. \Vith ellgmes or HorRe powers. 
Strong, Bimple and d u rable, Any mechanic can 
()perate theIu ('asily. Hf'nd for catalog. 

WILLIAMS BROS., Ithaca, N. Y. (" 

Scientific American 

uerle8� 
Hl:'l'l'S '1'0 C O R RE8PO l'l D E NTS. 

Names and Address mm'lt accompany all letters or 
no atteution will be paid thE'rf'to, This is for 
our infor·mation aHd not for pllhlication. 

References to form('r articles o r  amHVel'S should give 
date of papPI' and page OJ' nllIllbcr of question, 

Inquiries not answf'red in rpusonaule time should be 
repf'uted ; COl't'E'spondents will bpar ill mind that 
some allS\VPl'S r('(}uire not a littlp rpseal'ch, and, 
thongh wp ('ndp:tyor to rpply to all either by 
lptter o r  in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver
tised in our columns \y111 b{� furnished with 
addrpsses of houses m anufaeturing or carrying 
the sume, 

SpeCial Written Information on matters of personal 
rather than gelleral interest cannot be expected 
,vithout remuneration. 

Scientific American Supplements reff'rred to may be 
had at the otlke. Price 1 0  cents each. 

Books rpferrE'd to promptly snpplipd on receipt of 
pricp. 

Minerals RPnt foJ' examination should be distinctly 
mal'kf'd or labplpd. 

( 9802 ) P. D. R asks how to preserve 
l omatops_ A_  Take tile ·best. firmest, and n ot 
oyeL'-rip(� fl'lt i t .  H e a l d  a n d  skin earefu lly, take 
the" stem out with a pe>lknife. Ileing careful 
not to cut the tomato and let the juice out ; 
I) laee in a jar,  some with the stem and some 
w i t h  tl10 flower end next to the glass. Cook 
some juice, a dding a little salt,  and pour over 
the whole tomatoes unW tile jar i s  nearly full.  
Plae e the jars in a ('o mmon fish boiler of ob
lon� shape , with n cloth at the bottom to pro
tect them f" om tile heat of the ti re, which is 
liable, t o  ",." ek them. Wi l l  the boiler with cold 
water and hring to llflarly bo iling p oint, or 
snfficient to heal tile tomatoes clear through, 
and ,eal the jars.  In about five minutes take 
off the jar cover to let gas out and a l l o w  the 
tomatoes to seUle : then fi l l  up with boiled 
juiee a n d  H e a l  a g'ain.  l\; cxt day s('rew the tops 
tight and put awuJ7 in a dark, eool p l ace. 

( 9 803 ) A. F. C. asks for the time re
quired to dig-e s t  different foods. A _  'fhe :\1 on
ito]' de I n  � }l l ll Q  (' ontains in a l'f'ef'nt number 
the re�m I t K  of s o m e  experiments l a t t-' l y  made 
by K .T es"pn on the time requi red for the di
ge Htion of certain kinds of food. r-rhe stomach 
of th0 person on whom the expPl'ime-nts were 
wade was emp tied b�r Inpan� o f  a pump ; 1 0 0  
,grammes, e-qn a l  to 1 , G44 g'ra ins,  01' about 2 2-:� 
ounc{:'s, of tn f' a t ,  finely chopped and m ixed w i th 
t hrpe t i m p s  tIl(> qnantity of ,Yater,  ,,7el'E' in
t.l'odnepil. Thp experiment wa s ('onsidcl'(�d 
pndr d W1WIl 1 he m a ttpl', on l'PIrloval by the 
pnmv, ,\ as fonnd to contain no muscular fiher. 
It will be rem(' mberC'd tha t the gra m m e  weighs 
nearly 1 3 1,6  grains, and the cubie {'entigramme 
i s  equal t o  1 gramme_ The :! :2-:\ ounces of 
m r a t  were therE'fol'f� mixE'd with nearly eight 
ounces of water! before being intl'odu {' c d  into 
i he Rtomach. 'l"he re:-:lll ltH  WE're a s  follo\VR : 
Ikr-f, l'�l\V, and finel y chopped. � hours : hppi'. 
half ('ooked, 2V� hours : beef, wpH cooke-d, ;{ 
J lOlll'S ; IH'PC s l i g h t l y  l'oaHted, ;1 1101U'S ; beef, 
wt-' l l  l'£Alsted, 4 hOU1'8 : Illlltton, raw, 2 bout's : 
Y('al,  2 V:l hours : pork, 3 hOlll'� .  r[�he digesti
h i l i t ;v  of m i l k  ,vas examined i n  the fJame way .  
'1'he quantity n sed was regulated s o  that the 
n i t l'ogen s llO n l d  I l P  the same a s  i n  t h e  ] 00 
gTan1 1l1eS of heef. GO:! enbie centimeters. nearly 
R i xt(.len 0111H'PS,  o f  ('ow ' s  m i l k .  not boiled,  r e �  
q llired :11h h 011 r s : 002 C.  C . ,  boilNl, 4 hours ; 
UO:2 c_ c .. SOll r .  : l  V" hour" ; G71i " . e . ,  skimmed, 
:11h hours ; G ;) G  c. c . ,  goat ' s  milk,  not boiled, 
:\% h ours. 

( 9804 ) W. W. L. says : In your re
ply to Quest ion \)756 you say that "In a 
vacnum it is literally true that a mote and a 
cannon b a l l  would f a l l  equa l l y  fast ; but n o t  
so i n  the a i r . "  1::1 explanation o f  this, you say 
that "The a ct u a l  velocity of fall is  dependent 
upon ill(" 1''' lio of the weight o f  the body to 
that of the a ' - '  it  displaces." )low, before T 
('an Imden·;:tand this exp l anation, I mnst ask 
t hat you answer for m e  this question : "What 
i s  weight 'f" The dictionary says that weigh t 
i� "1'be illPusnre of gravity," and I have a l 
-.va y s  understood th a t  w e ight is  c a used by 
gl'avitation, a n d  that without gravitation there 
wou l d  bf' n o  \veight. Now i f  gravitation causes 
\vright, and gravi t a t ion a ffects all articles in 
proport i on to their magnitll de, why do not all 
a l'ticles of the- Kame Ina�nitude have the- same 

MADE and 
marketed by 
modern me
t h o d s  i n  
l a r g e s t  

No. 5 270 q u a n  t i ties 
and in greatest variety of shapes and 
c o l o r  s . Sold with the broad 
" money-back-lf-wanted. " 

GUARANTEE of better all-around 
hat satisfaction than comes with hats 
at nearly twice our $3. 00 price. 

HIGHEST AWARD AT ST. LOUIS 

AGENCIES EVERYWHERE 

MAIL ORDERS-In cities where we have no Agency. 
the HAWES $3 . 00 HATS. shown herewith, are deliv
ered. express prepaid, at all points covered by the ex
press companies. all 
receipt of 113- 2 5  (the 
extra 2 5  cents is for 
e x p r ess delivery) . 
Send your order to 
our factories at Dan
bury. Conn" giving 
your height. waist 
measure, and size of 
hat worn, naming the 
hat number and color 
wanted, and we will 
guarantee to send you 
a hat of latest vo�ue No. 3902  
suited t o  your face, 
figure and fancy. Both hats are made in light, medium 
and dark brown o r  gray and black. 

HAWES, VON GAL CO., Inc. 

Xmas 
Tree 

Lights 
with 

Battery 

$3 up 

NEW YORK. CHICAGO. BOSTON 

FACTORIES : DANBURY. CONN. 

WE A RE SELLING 
'1'oy Electric Railways, $3 t.o $60.00 
Passenger a n d  Wreig ht '1lrains, $5 to 50.00 
Electric Books, 10c. to (i . 1I 0 
N e cktie and Cap Light.�, 75c. to a . O O  
Battery 'I'able },amps, $ 3  t o  1 0.00 
Carriage and Bicycle Lights, $3 to 6.00 
J.Janterns and Pocket Lights, 75c. to 3.00 
Battery Motor8 and Fan •• $1 to 1 �.OO 
Electric Door Be l ls, complete, 75c. to 1 • .50 
'relepbones, complete. $2.50 and ;') . 9 ,;)  
Telegraph Outtlts. compiete, $1.75 to  2. 50 
$8.00 Medical Batteries, 3.9;1 
f?;g�:��C!�c'l �<;;fo��

d
$�¥�p

ensor
tooa:8g 

Gas and Gasoline Engines, $3 to 1 4 0 0 . 0 0  
We undersell all. Catalog free. Want agents 

OHIO E]�E()Tn,IC 'VORK8, Clcvchuul, O. 

• • • • • • • • • • • •  +++.� •• � 
NEW YORK SCHOOL OF 

I 
AUTOMOBILE ENGINEERS 

(IN C01{l'ORATEJ)) 
14& West 5 6th Street, New York City 
A H I G H  G R A D E  S C H O O L  OF I NSTRU CT I O N  
F O R  C H A U FFE U R S  A N D  A U TO M O B I L E  OWNERS 
Day and evening classes. Now enroJ ling students 
Write, call or phone for particulars. Tel. Columbus 4314 t 

, . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . .  . 

SLIGHTLY USED FURNITURE 
from the INSIDE INN and 'en o\her World's 
Fair hotels and new furniture from 

BANKRUPT STOCKS 
AT O N E- FOU RTH COST 
Beds, SOc; Springs, SOc; Mattress .. , 
75e; Dressers. $3.00; Dining Tables. 
$1.75; Chairs, 25e,o Shuts. 10e; 

Blankets, 2Se; Comforts, SOc; Rugs. $1.00; Carpets, 

lOc yd. and everything you can J'os sibly want. 

Ou,. Big Wa,.ehouse Is Ore,.f/owlng 
The greatest Bargain Clearing Sale ever held. 
Complete C atalogue .ent FRE E .  Address 

LANGAN & PHILLI PS CO . ,  Dept. F 1 62, ST. LOU IS  

Everybody 
Needs an 
Accident 
Case 
Do you know how to 
treat a cut or a bruise. 
or how to relieve a 
painful scald?  Have 
you the appliances 

and remedies at hand � Are they pure and antiseptic f 
THE U. S. EMERGENCY CASE 

contains 18 articles, including bandages, dressing-so oint
ments, plasters. absorbent cotton, scissors, First Aid 
Handbook, etc" all in a compact metal case, and the 
price is ONE DOLLAR, express prepaid. 

If after examination you are not entirely satisfied, 
we will cheerfully refund the money. 

Large Size, for WorkshoDs, Ollices, Mills, etc., $3.50 

U. 8. EMERGENC Y  CA8E C O .  
a Weaver Building, Utica, N. \: .  

.. or HA'l'CH & B RITTIN, Wholesale Agents 
1101 Flatiron Building, N ew York 

REFERENCE : Utica Trust and Deposit Co., Utica, N. Y. 

Suitable for pleasure cars at 
speeds up to 50 miles an hour. 

No punctures or tire trouble ; 
just plain pleasure in using 
them. 

Swinehart Clincher Tire and Rubber Co. 
AKRON, OHIO. 

Schwartz Furnace 
FOR M E L T I N G  G RAY I R O N ,  

S T E E L ,  C O P P E R ,  
B R A S S  A N D  

BRONZE 
Send lor Catalog u e  

HA WL.EY DOWN DRA FT FURNA CE CO. 
CHICAGO, ILL. 

GAS ENGINE DETAIU';'--A VALUA-
ble and fully illustrated article on tbis subject is con
tained in SUPPT.R1HENT No. 1 292. Price 10 cents. E'or 
sale by Mllnn & Co. and all n ewAdealers. 

An Automatic  Pum p 
that

, 
works wherever t.here is It sprmg-, 

cree1i: or pOilU. H cost'! but. lit.tle and \�'Or.hOl day aud night without att<'u. 
tlOn 01' expense. 'I'he Niattnru. 
Hydrau]h� H am. U�HD A::>in EN� nOl{HKD "BY TlIE ll , S. (j()V�:ItNl\I�:�T. Is madp in 3,11 "jze.'!. Free booklet and 
terms t.o agent:; upon request. 

N iagara Hyd rau l ic E n g i n e  Co 
140 NASSAU ST., NEW YORK 

Factory Chest.er � Pa. 

YO U NEED rT f 

Modern Gas Engines 
& Producer-Gas Plants 

By R.  E.  MATH OT, M . E. 
314 Pages. Bound in Cloth. 1 52 Illustrations. Price $2. 50 ,  Postpaid 

A Practical Guide for the Gas-Engine Designer and TT ser. 

A book that tells how to construct, select, buy, install, operate and maintain a gas-engine. 

No cumbrous mathematics ; j ust plain words and cl ear drawings. 

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

Write for descriptive circular and tabl e of contents. 

MUNN & COM PANY, PUHLISHERS, 361 Broadway, New York 

weight '! Tf n i l' h a H  any weig'ht, it must be 
caus r d  by gravitatIon,  and if so,  why docs n o t  
a euiJie foot of a i l' hn \,p t h e  sume weight as a 
(' nuk foot of wateI' ,  01' of anything' else ': I n  
other' w O l'{l H,  why dops not any hoi,;,ly h a v e  the 
sa ITH--' w pight a s  tlu) HIll o u n L  of a i l' it displaces, 
j n  wl1 i('h ('fi s e  yon say i t  ('ould npver fall  to 
tlw ground ':  A n  answrr to this would be very 
IIl uch appr('ciaLed. A .  I t  is  fIn ite tI'l1e that 
grnvit y  is  the cause- of weight aK \v e  know it 
on t h e  p a l'tlL Bnt it i s  eqn a l l y  ti'll(> that the 
wf,jgh t of any b()d�' is drt pl'minpd hy the 
q l l <J i't t i t ,V or llw t te r  it. ('on t a i n s, A p a i l  fu l l  of 
IH P 1 t ('(1  Ipad (lo es not wrl�'h t lw same fi B  thp 
sn m �  I, a i l  fu l l  of w a t r !' .  No (lne ('a n  think 
that. Yf't HlP two havp the samp Tlw.g-nitndr 

or hn l k .  ' 1 '0 U S E'  your i l l u s t r a t ion. a (,lIhi e  foot 

of a i r  {l(wR nOt w eigh t h e  Ra lIlP a s  a cu bic foot 

of \V a  t p l'  breause it d o e R  not contain t he same 

amonnt of !11nttE'r.  I t  contains about one 
r i g h t - h ll n d ,'p(Hh p a rt :IR m u e h  m a t trI' as a 
( '\l bic foot o f  w a t r l' eon t a i n R .  a n d  weighs about 
( Hl P  p i g'h1 - 1 1 lI ll d l't-'dth part aR rrnll' h .  Yon RePID 
I'll t i l'p ly t o  oVC'l"look the rRRf>ntial  ff'atlll'f' of 
weight-, namely, the q uantit y of matter which 
is  weigllcd_ If you take the sallie quantity of 
several substances, say one cubic inch, and l�==::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::� 



Cadillac, atter two 
years ot exacting service, 
was maintained during 
fwe'"e months ot continua' 
usage at a total repair 
cost ot $24.85. Is it any 
wonder that the Cadillac 
is "nown as the "Car ot 
Economy?" 

Runabout. $750; Model C, detachable ton
neau, $850; Light Tourini! car, $950; Four 
cylinder car, $2,800; f. o. b. Detroit. 
Writefor catalogue N al1d add1'ess of nearest 
dealer', where you may see and try a Cadillac. 

CADILLAC AUTOMOBILE CO •• Detroit. Mich. 
l.fember A. L. A. AJ. 

onT)�f�';���;
'�\'��h��v�:!�������I� 

c(l. �t,ny8 nttnellc(l. yet 18 (Ie· 
tnchnble without Injury to tlle 

paper or the Flu�tenert ull(lltlo easy to np· 
ply ollll remove. :rhey are :t�ways ready for 

use Ime. require no machme tor putting them on or 
taking them off, u,!ld tl�ey al �\'DY8 work. Put 
up ill bra."!! boxes ot 100 Fastenel seach. ten boxes to a 

carton. }:'rl<!'.e 20 cents u box:. il.50 per 
1000. ;\lade in :1sir.es. At aIL statIOners or �rolU 
the Manufacturer, postage or e.xpre&� prepaJd. 
Snmple box, 118tWrted, tOe. Illustrated 
'Bookld fre�. 
JAS. V. \V ASlIBURNE. Mfr. 
210 E. GeneseeSt.,Syracuse, N.Y. 

:>/.-�g;;, 
Manufactory Established 1761. 

Lead.Colore.1 Slate Pencils. Rubber Rands. 
ElJ�T�:::: IrJ��r�.:�roLd�lt��:I:tf!�

rs
k�:��

r 
Send for descriptive iiirc-ulm' S. 

44-60 East 23d Street. New York. N_ Y. 
t�ro.ll(l Prize, Jllghest Awurd, St. Louis, 1904. 

MACHINES FOR ROLLINC 
SCREW 

THREADS. 
A ny size up to 1" diameter. 3" 

long. Four sizes of machine�. 
W" Send for Catalogue. 

BLAKE & JOHNSON, 
P. O. Box 7. Waterbury. Conn 

THE EUREKA CLIP 
The most useful article eVf'r invented 

for the purpose. IndislJf'TIsable to Law
yers, Editors, Studel1Ls: Bankers, Insur
ance Compallies and business men gen
erally. Book marker and papEr clip. 
Does not mutilate tile paper. Can be 
used repeatedly. In buxes of 100 for 25c. 
'ro be bad of an booksellers. stationers 
and notion dealers. or bvmail on receipt 
of price. Sample card, b¥lDail, free. M;all-
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STA-RITE �i£�tl 

"ST .... � THE I.O�' ltttt' ' 
nltlon Plug. Regular Porcelain, 
mica, $1.75 • .  lorty-four sizes. 
The R. E. Jlnrdy Co., 22» 

.. A great deal in a little space. "-The Press. 

FOUR-TRACK 

SERIES" 

This is the title of a series of books 
of travel and education issued by the 
Passenger Department of the 

NEW YORK CENTRAL LINES 
These small books are filled with in

forlJ1ation regarding the best modes 
of travel and the edncation that can 
best be obtained by travel. 

They relate specifically to the great 
resorts of America-to trips to the 
islands of the sea and around the 
world. 

They also contain numerous illus
trations and new and accurate maps 
of the conn try described. 

A copy of the 52-page n}u�trated Catalogue of 
the" Four-'[1rack Reries" will be sent free, 
upon receipt of postage stamp by George H. 
Oaniels. General Passenger Agent. New York 
Central &. Hudson River Railroad, Grand Cen� 
tr'al Rtatioll. New York. ' 

Scientific American 

weigh them, you lind that their weights Ht"1' in 
proportlnn tn their densities. This I'atin 01' 
volume. to weight is t:onstHnt 1'01." the �arne ma
terial and is always the Helme as compared 
with any other ma.tel'ial taken as a ::-;tandard. 
This gi ves II� what is (�alled ::-;pecific gravity. 
'Vater is taken as the ::-;tandard. and il'on 
weighs 7.7 timps as much as water. Lead 
wpighs ] 1.a U$ much as water. l!Jvel'Y sub
stance ha::-; its own i"ipednc gravity. If a 8ull
stanee has the same specific gravity as watf'r 
it O(H'i"i not sink or l'i::-;e in water. If a sUh
stat:Ice has the same speeifie gravity as air it 
doe� not sink or rise in ail'. It stays jllst: 
where it may happen to be. If a balloon is 
lighter than air it .rises in ail". A ball of 
lead falls in air beeause it weighs more than 
the air it displaces. There is more rna tter in 
a cubic inch of lead than in a cubic inch of 
air, about 800 x 11.3 times as much, or about 
9,000 times as much, and that is the reason 
why a ball of leal falls in the air. In a fine 
mote in the sunbeam there is but little more 
matter than in the air it displaces. and that 
is the reason the mote floats slowly down to 
the earth in the sun beam. 

(9805) H. T. asl{s the composition 
of vulcanite to be nsed for insulating material 
on static mllchine. A. Vulcanite is a hard 
ruhber. It is made by heating India·rubber 
gum with sulphur at a higher temperature 
than is llsed with soft l"ubber, so that it can· 
tains more sulphur than the soft rubber. Send 
30 cents for three papers on rubher. 

INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

September 26. 1905 

AND EACH BEARING THAT DATE 

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

Abstracting laud titles, device for, F. W. 
Riblet . . . . . . .. . . . .. . . . .... . . .... . . . .. . . 800,307 

Accounts, pocket recorder for expense, A. 
G. Carlson . . . .. .. ... . _ . . _ . . . . . . . . . . . . 

Acid, making sudfuric, R. J<nietsch . . . .. . 
Adding machine, G. N. Hinchman .. . . . . . _ . _  

Advertising device, B. Baker .. . . . .. . . . .. . 

800,205 
800,218 
SOO,210 
8UO,351 

Aerating polluted liquids, apparatus for, W. 
M. Venable . . . . .... .. . . .. . ... . .... . . . . . 800,187 

Alarm system, }1". McGlOin . . . . . . . .. . . . ... .. 800,472 
Alkali and alkaline earth metal hydrids, 

producing, E'. J. Machalskc . . . . . . . . . . . . .  800,380 
Alkylsalicylglycollate and making same, Hol-

zacb & Preiswork . ... . . . . ... . . . . . . . . _ 

Altometel' and level • .T. Morris . . _ . .. . . . . . . . 
Amalgamator. H. L. Llgbtner . ... .. .. . .... . 
Amusement apparatus, C. D. Havenstrite . .  
Amusement apparatus, C. L. Milligan. _ . .  _ 

Anchor, dredge, W. Clifford . . . . . . . . . . ... _ .  

Atmospberic beater, O. W. Gray .. .. . . . . .  . 

Automatic switch. E. T. Humpton . . . . . .. .  . 

Awning, foJding, C. W. Linder . . . . .... . . .  . 
Axle lubricating- journal box, railway car, 

A . .T. Marshbank . _ . . . . .. ... " . .  � . . . .  . 
Bag, .T. Hlrshfeld ..... ... .. ..... . .. . . .. . .  . 
Bait, artificial, Bailey & Elliott .... .. .. .. . . 
Baker's trimmer. Schuchert & Oskamp . . . . .  . 
Baling press, C. L. Miller . . . .... ... .. .... . 
Band or shirt. infnnt's, C. E'. Ovenshire, 

800',237, 
Bandage, elastic, H. Myers . . .. . . . . ... .. .. . 
Barrel hoop, J. W. Jay'cox ... . .. .. .. .... . . 
Barrel roller, C. E. Bagford . ... .. ... . . . .  . 
Bearing, compensating, J. Hartness .. .. ... . 
Beal'ing for handle caps, L. B. Pl'uhar .... . 
Hed, folding, W. C. James . .. . . . .... . ... . . 
Bed, folding, A. H. Andrews _ . . .  . 

'Bicyc]e, ice, G. W. Vaughan .. . .. .... . . . .  . 
Bindpt", loose leaf. P. A. Eftofie . . . . • . • _ . .  . 
Bit. See Bridle bit. 

800.442 
800,59IJ 
800.378 
800,297 
800,386 
800,267 
800,568 
800,581 
800,455 

800,457 
SOO,302 
800,5;�(j 
800,�2G 
800,384 

800,618 
800,4fJ7 
SOO,58i1 
800,19!) 
800,570 
800,484 
800,:n" 
800.5il:1 
SOO.1SG 
800,4:12 

��i\�r�aiL�r'
l\�;·rc�es;:��t .v:r.������ : : : : :: : ::: �gg:��� 

Boiler heater, steam, H. E. Gardner .. .. . . .. 800,289 
Boilers by means ,of oil, heating and firing, 

E. KortinJ< . . . ... . . . . . . . . . ... . . . . .... . . 800,219 
Bolt. S. W. Finch .. . . .. .. . . . . . . . . . . ... . . .  800.612 
Bolt cutter. F. Tessier . .. .. . . . .. . . . .. . . . . . 800,513 
Book binder. R . .T. Nicholson . . . . .. .. . . _ . _ .  800,475 
Bottle, F. & C. Decker . .. . .. .... . . . . ... .. 800,4:)0 
Bottle cnpping machine, feeding bovper for, 

H. L. Fulenwider . _ .. . .. . . . . . .. . . . ... 800,288 
Bottle stopper, .T. A. Hamlin . . . . . .. . ... . . . 800.208 
Bottle stopper, Salotto & Galbrun . . . . . . . . . . 800,405 
Bottle, tooth powder, 1\'1. T. Rounds .. . . . . .. . 800,401 
Box construction, C. A. Herr .. .. _ . . . .. . . . . 800,209 
HI·ueket. W. L. Willing . . .. . .. . .. . . . . . ... . . 800,527 
Rl'ake bi�am fulcrum post, W. E. Sharp .. . . 800,409 
Bralw hang-el', .T. S. Clark . . . . ... .... . . . .. . 800,359 
Brake shaft hanger, vehicle, 1\1. Potter . . . . . 800,:�95 
Bl'akhlg' regulator, Chapsal & Saillot. . . . . . 800,358 
Brick clf'aning machine, oIU, Moroney & Mc-

Cartby . . . . . .. . . . .. . . ... .... . .. . .. . . . . . SOO,4G5 
Brick molding macbine. L. Shell . . . . . . . . . . 800.500 
Brick tongs. V. R. Tift . . . . . . . . . . . . . . . . . . 800,�41 
Bridle hit, F. E. R. Malke . . .. . . . . .. . . .. . . 800,:181. 
Brooder. poultry, S. A. Merkley, et a1. . . .. 800,4G:� 
Brush, F. Graui .. . . .... ... . _ .. . . . . .. . ... .. 800,291 
Brusb, R. A. White . ..... .. . . . . . .... .. . . . 800,422 
Rucket dumping device, Kirsch & Hartman . . 800,440 
Buclde, sllspender, H. R. Webh .. . .. .. .. _ .. 800,421 
Building block, J. H. Miller .... . . . .. . . . . . 800,�8G 
Cabinet for small articles, A. E. Fisher . ... 800,284 
Cau section forming and assembling ma-

chine, L. C. Sharp . . . . ... . . . . . . . . . . . . .. 800,40S 
Candy, making, .T. Stuckes . . .. ... . . .. ... . . 800,511 
Candy. making stick. J. Stuckes . ... . . . . . . . 800,600 
Cane loader, A. J. Buquet . . . . . . . . .. .. . . . 800,549 
Cur, dump, .T. Shelton . . . . . . .. . .. . .. .. . . .. 800,410 
Cal', passengel', Ross & McDonald .. . . . . . . . 800,172 
Car ventilator, T. H. Garland . . . . . . . ... .. . 800,438 
Curs, antomatic back stop for motor. 

W. B. Hayden .. . ... . . .. . . . . . . ... .. .. . 800,572 
Card, time, H. B. Palmer . . .. . . . . . . . . . . . . 800,391 
Carpf'nter's gage, G. W. Peyton . . . . . . . . . •  800,240 
Carpet renovater, J. S. 'rhurman . . . . . . . . . . 800,602 
Carpet l'enovatel'. pneumatic, C. Gunder-

son . . .. _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Carriage top join�. II. Welch . . . . . . . . . . _ . . 

Cartridge filler, powder, W. H. Hayes . . .  . 
Cartridge vent detector, O. M. Lissak . . .. . 
Chuin, J. Hickey . . .. ... .. .. . . .. .  . 
Cbair. Sef' Rail cbair. 
Chail', J. P. Hokans . . . _ . . . . . . . . . . . . . . . . .  . 
Check contl'olled apparatus, G. W. Meredith 
Check or counter, G. B. Keplinger . . . . .. .  . 
Check protector; G. W. Beebe . . . . . .. . . . . .  . 
Cheese cutter, W. R. Montgomery . ... .... . 
Chuck, E. A. Cowles . . . . . . . . . . . . . 800,271, 
Churll, �r. SanderS ; . . . . ... . 
Cigar and cigarette holder, J. Sharman .. . 
Cigarette making machine, A. Benoit, et al. 
Circuit breaker. Brigham & Francis .. . . .  . 
Circuit interrupter, G. P. McDonnell. - . .. . 
Clasp, G. Shelander .. ........... ... .. . . .  . 
Cleaning compourd, C. H. Sproessig .. . . . .. . 

800,292 
8oo,52.� 
800,61;! 
800,:311 
800,575 

Type D. Air-cooled. 
Shaft-drive. Sliding-I!ear transmissioll. 
3 speeds and reverse. Wheel base ]00 

inches. ] 800 pounds. 40 miles an hour. 

IY06 Touririg=Car 
20 "Pranklin 
horse=power .. 

4 cylinder 
$2800 

were double 
luxurious 

If the price of this car 

you could eaSIer credit its 
quality and what It does 

standard for highThis car sets a new 
power touring cars. Money cannot buy 
higher grade material and constructlOn, 
greater mechanical refinement, or better 
touring mileage In a 4-cylinder car. Be
cause of its great strength, lightness and 
perfect spnng-suspenSIOn, it takes rough 
roads safely and comfortably at high 
speed. Ready for serVIce every day 1 n 
the year-It never overheats or freezes. 

4 Models for 1906. Send for .the booh. 

H. H. FRANKLIN MFG. CO. Syracuse, N. Y. lW. A. I. A }/IT. 

In the Great Vanderbilt Cup Race Elimination Trials 

75he THOMAS "FLYER"" 
Ran True to Its Name and Qualified to Represent America 

Defeating- cars of hiaher power, though ba.dl� h andIcapped by hroken batteries; otherwise running per:fectly. 
Our whole 19{J5 output was eur,irely !;old Aprl] In. 
Deliveries on19()(; cars made after October 15, Better order now, and not be among those disappoillteu. 
Put your name on (Jur list for 19061ltcl'ature. 

. 

E. R. THOMAS MOTOR COo. Factories. BUFFALO. NEW YORK 

WASHINGTON, D. C. 

Cb� 
[�ading jasbionabl� fiotd 

llU;TROPOLITAN STANDAIU) OF EX" 

CELLENCE. AB!'OI,()Tln,Y llHIIH;UN" 

ANI) HIGH tJLIlS!' IN AI,I, J)l"I"All,. 
All'IERIVAN ANn EUROI'EAN PLAN 

Cleaning devicp, E. Kl'uhnstoevCT· .... . . .. . 

:...--------------------..:1 Clock, secondary electric, R. J. Ii�lint. • • . . •  

800.373 
800,312 
800,217 
800,353 
800.388 
800.272 
800,244 
800,496 
800,537 
800,204 
800,315 
800,499 
800,506 
800,306 
800,2S6 JOHN T. DEVINE, PROPRIETOR 
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OSTON 
GARTER ! 

REFUSE ALL 
S U BSTITUTES A N D  
I N S I ST ON HAVI N G  

T H E  GEN U I N E  
T h e  Name is 

stamped on every� . :h 
loop - rJfII'f' 
T:e � CUSH ION 'r�: BUTTON 

C LAS P 
LIES FLAT TO TItE LEG - N EVER 
SLI PS, TEARS NOR UNFASTENS 

profitable occupation. Previolls 
experience not required. 

KEYSTONE 
Fire Extinguisher 

Exanlined and approved under the stan
dard ot the National Board o f  Fire Under
writers -- the cheapest a nd best approved extinguIsher. In sonle lo
calities this a gency can be carried with 
other business interests. Write to-day 
for booklet and full particulars. 

JAMES BOYD & BROTHER 
I8 N. Fourth Street, Philadelphia, Pa. 

Mfrs. of Fire Protection Equipment. 

Over 200 ill use on Pacific Coast alone. Siberia, 
Spain, India, Central America, Sandwich Islands 
have thetn . 

Engines lIO Horse-power. Wood. Coal, or Oil 
hurtling. Hauls So tons, takes grades 5 to 25 per 
cent. Capacity each car 16 tons. 

THE BEST MFO. COMPANY 
San Leandro, California 

Cable Address. OANBEST. Write for our New 
Codes, WesterH Union and McNiel. OatalolJ'Ue No. 18 

An Ideal Electric Light Engine 
because of its simplicity, safety and 
reliability under all conditions ; be .. 
cause it is built on tried principles 
after years of experiments is the 

Universal Kerosene Engine. 
Automatic in operation easily start· 
ed, and runs steadily and at a com· 
parative ly  high rate-of speed at a cost 
of less than one pi.nt of kero�elle oi l 
per actual horse power huur. Prai.sed 
wherever used. Highest effici.ency at 
lowest cost. };'or prices and terms 
address. 
VNIVERSAL KEROSENE ENGINE CO. 

6. 8 and 10 First St.. New York 

" loose leaf Book 
PERPECTLY 

Flat -O pen ing  
AND 

Self- I ndex ing  
Most convenient for 

price bookR, route books, 
b����� :ni=:;��:�t ���k� 

and all forms of Tec-ords which Rhould b e  kept in (·onvenient. at.:t·(-,<;sib l e  fun n .  Bettel' than any card index. These UUnimatic'· 
hnoh" are uoun d in full, genuine, fiexibh', black leather, are 
IH-'rf·c(·tly flat opening and sheets JnRY be Imiltontly 
inii('rted or I·cmov(·d from Bny part. 

'ehe fonowing sizes sent postpaid on receipt of price: 

Y est p(l(·ket 2 2 x 4  � 50 $0.85 4)f 4Yz :x:  231' 50 .95 
(�?�t Po��et 6 6 x 3 Yz  � 50 1.20 

572 fiX x 3 125 1.70 
BYA 6� X 3% S 125 1.75 
7% 7% x 47;:; 125 2.10 

Desk • • • •  1 1  1 1  x 8Xj )f 125 3.90 
19 other sizes carried in stock 

Stock ruling : Quadrille, Unruled, Dollars and Cents, Fail. t Lines, 
Double Entry Ledger and 4·Column Price·Book Ruling . 

Send for samplesMets and complete cataloyup, of la, �est li ne of loose�leaf device-s Vn the world. 

Sieber &. Trussell Mf�. Co., 4002 laclede Ave .. St. Louis 

Scientific Am.erican 
Clock \vindil1g upvil:e, eleeil'ie, C .  �.  BHrtOlt. HOO,fi07 
Clothes line prop, G. Nickens . . . . . . . . . . . • .  gOO,2:3ti 
Clutch , L. l!J. Gibson . . . . . . . . . . . . . . . . . . . . . .  800, uH4 
Clutd) mf"chuuism, magnetic. II. A. \ViI· 

Iiams . . .  0 • • • • •  0 • • • • •  0 • • • • • • • • • • • • • • • • •  800,00;; 
Coal euttillg machine, C. O .  Palm<.'r . . . . . . . . . 800,478 
CoeoH or choeo1ate, making maltt'(], VV. H. 

I,-err . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  800,44� 
Coiling apparatns, .T.  A .  Horton . . . . . . . . . . 800, 571) 
Compass leg awl )Joint, A .  ID. �\lwb:; . . . . . .  800,257 
CompoHition P08t, II. H .  Clough . . . . . . . . . . . .  80(),427 
Concentrator, K L. Hague . . . . . . . . . . . . . . . . . 800,29:3 
Concentrator, H. L,. Lightner . . . . . . . . . . . . • . •  800,370 
Concrett' block forming machiIw, A. A.. 

l'auly . . . . . . . . . . . . . . . . . . . . . . . . . 800,B�a 
Concrt'te block machine, VV. S .  Burker . . . . .  800,200 
Concrete block maehille, E .  M.  Walton . . . . . 800, 251 
Coner('te block mold . l\�. Simonsoll . . . . . . . . .soO, 501 
Cont'n�te bodies, machine for moldi1lg, J. 

E. Coryell . . . . . . . . . . . . . . . . . . . . . . . . . . 800,138 
COllC ete mixing and distrilmtillg machine, 

G .  W. Weller . . . . . . . . . . . . . . . . . . . . . . . .  800,252 
Condensers, anticorrosion device for sur-

fa('(',  Harris & Anderson . . . . . . . . . .. . .  800,296 
Connedillg rod, Phi.llips & Walkley . . . • . • . .  800,592 
Copy holdf'r and llote book eovPt',  com-

llilled, P. A.  Eftofie . . . . . . . . . . . . . . . . . . .  800,4:3:� 
Coring machinf' .  fruit, A . •  r. Burns . . . . . . . . 800, 137 
Corn husking machill(�, .r. Briggs, et al . . . . .  800,543 
Corn shocking machine, D .  \tV .  Smith . . . • . .  800, 504 
Cot, J. N.  Young . . . . . . . . . . . . . . . . . . . . . . . . 800,530 
Couch 1'011, B. B. 11�arnham . . . . . . . . . . . . . . . .  800,282 
Crate or box , 'V. H. Hines . . . . . . . . . . . . . . 800,577 
Cratf"s, boxes, pte. , binder for, E .  �. 

Maull . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  800. 22 8 
Cl'ematorv and latrillc,  combined , 11'.  P. 

Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 800 , 1 77 
C l'pmatory, portable; F . P .  Smith . . . . . . . . . .  800. 1 78 
Cultivator, G. E . Conklin . . . . . . . . . . . . . . . . 800,:360 
Cnltivator, V .  T .  Lynch . . . . . . . . . . . . . . . . . . 800, 456 
Cultivator, A.  R. �'l'ipdman . . . . . . . . . . . . . . ' 800,562 
Cultivator and harrow, combined , 'Y. H. 

Tillou . . . . . . . . . . . . . . . . . . . . . .  . 
Curtain fixture, l\1. Davis . . . . . . . . . . . . . . .  . 
Cutter head, ,V. R. F'ox . . . . . . . . . . . . . . . .  . 
Dam, VV. :J. �fpyerR . . . . . . . . . . . .  . 
Damper m('chanism . time, 1\L C. Hal'pPl' . . . .  
Dental waste eotton receiver, L. L.  

Sheffield . . . . . .  . . . . . . . . . . . . . . . . . . . 
Dips and patrieps, apparatus for making, 

80 0 , 514 
800,429 
800, 143 
800, 313 
800 , 295 

E. T. McPherson . . . . . . . . . . . . . . . . . . •  800,389 
Ditching maehille, J. & C.  F .  Foster . . . . . . . 800, :367 
Doll, K Smith . . . . . . . . . . . . . . . . . . . . . . . . . . .  800,333 
Door' chp('k, W. H. ;'\Hnor . . . . . . 800 , 589 
Door hoWer, )1. E. Bever . . . . . . . 800, 134 
Door lock, J. 'roth . . . . . . . . . . . . . 800, 417 
Draft equalizeI', 1\1. H. Blanehul'd . . . . . . . .  800,5R9 
Draft gpar, C.  S . Corning . . . . . . . . . . . . . . . .  800, 608 
Drop fixture, automatic, H. :!\I. Sturgis . . . .  800, 414 
Drum �)f'ater, A. D.  Converse . . . . . . . . . . . . 800,552 
Duster, shoe and pants, 1\-1. M .  Hitt . . . . . . . .  800, 578 
E'Urthellwul'e while oe,ing enameled, pin for 

holding. ".,. . E .  Cunning . . . . . . . . . . . . . .  800,553 
Egg ('asc, foldillg, L. P. Brown . . . . . . . . . . 800, 546 
Elt'ctric condnctors, means for seetHing, 

C. Potter . . . . . . . . . . . . . . . . . . . . . . . . . . . . 800, 170 
IDleetric ('urI'f'nts, apparatus for nse in the 

distribution of altf"rnating. A .  F .  Berry 800,538 
Electric ('ut out 8witch, N. ,,". Crandall . . . 800,609 
Electric maehine, dynamo, J. P .  Manett . . .  800 , H82 
Electrical furna('e,  i lleandescent, F . . J. rrOBe 800. 5 1 5  
Electrical rosette, .J. A .  :Mebane . . . . . . . . . .  �OO,58f) 
Electrodes, produeing, H. Specketer . . . . . . 800,181 
Elevator'. See "Tater elpvator. 
Embroidery fram(�, C. Payen . . . . . . . . . . . . .  800 , 501 
Emergeney coupling, W .  N .  Hensley . . . . . . .  800,299 
Engine circuit contI'oller, explosion, R. 

Varley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 800, 4 ] 8  
li.ngine starter, explm,ive, E.  .T. Grace . . . . . 80{},290 
Engines, sparking ignit('l' starting mechan-

ism for gasoline, A .  J .  Haskell . . . . . . . 800,372 
Envelop, C .  H.  Strnebe . . . . . . . . . . . . . . . . . . 800 , 510 
Eras rs, receptacle for chpmical ink, R. 

F. :Mel'riam . . . . . . . . . . . . . . . . . . . . . . . . .  800, 587 
Etching, machine for pO\"vdering plates for, 

L. E .  Levy . . . . . . . . . . . . . . . . . . . . . . . . . . . 800, 225 
Fabric coating, F. X. Govers . . . • . . . . . . . . . .  800, 145 
Fabric coating and making same, insoluble, 

Jj" X .  Govers . . . . . . . . . . . . . . . . . . . . . . . . 800, 146 
FabrICS into blanks and uniting the same, 

maehine for cutting, Seiberling & Smith 800 , 598 
Jj"'are regi8tpr, C .  E .  G iE'rding . . . .  800,565 to �OO,567 
Jj"eathers. llreservatioll of. R. �"olffenstf"in . 800, 1 97 
Fence, J . . r. F�rrar . . . . . . . . . . . . . . . . . . . . . . . 800,2R3 
li"'ence post, O. W. Carpenter . . . . . . . . . . . . . . '800 , 2 65 
Fence post, J. Sehneider et a! . . . . . . . . . . . .  800,406 
}1"'ence wire fastener, H . . Meinecke . . . . . . .  , 800, 4 62 
Pence wire stretcher and post brace, com-

hined. Scott & Hughes . . . . . . . . . . . . . . .  ; 800,327 
Fender • •  T. C .  G . Bradley . . . . . . . . . . . . . . . . . � 800 , 355 
Filter, C. Heilrath . . . . . . . . . . . . . . . . . . . . . . .  8QIl,298 
Filtas. etc. , controlling device for, C .  L. '<i; 

Parmelee . . . . . . . . . . . . . . . . . . . . . . . . . . • .  , 800, 392 
Fireal'm sight, J.  'Vindridgc . . . . . • . . . . . . . . .  8QP, 195 
11�ireproof bIindH, Alat for constructing, H. ' " 

E. Vance . . . . . . . . . . . . . . . . . . : . . . . . . . . . .  800,24H 
Flat iron heater, E .  rrhomas . . . . . . . . . . . •  ,.' . 8� ,415 
Fly paper,  sticky, S .  Boyd . . . . . . . . . . . . . . . . 80'0,354 
Fly wY.

hps1a�nd 
. .  �r

.�l�� . .  �l���t . .  ����1��1���, • •  �: 800, 497 
Food compot1!ld and making same, n. I •. 

Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  800,25fi 
Food preparation8 ,  manufacture of, J. E .  

Bloom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  
Pruit picker ' s  sack, 1�.  Harter 0 • • • • • • • • • • •  
FurIlaee, 1\f. Leitch . . . . . . . . . . . . . . . . . . . . . • .  
I1'nse terminal. s�fet.Y, .T. Sachs . . . . . . . . . .  . 
Game board, 'r. D. ::vlcCluskey . . . . . . . . . . . .  . 
Garmpnt clasp, J. P. CroasdaIe . o  . . . . . • . • . .  
Garment hanger • •  T. 1\1. Walker . . . . . . . . . . .  . 
Garment supporter, H. .T. COl'per . . . . . . . . . •  
Gas bUl'lIer, E.  M.  Greenbaum . . . . . . . . . • . .  
Gas IHlrller, �T. :McLaughlin . . . . . . . . . . . 0 • •  
Gas hurner chimney, incandescf'nt, A .  P. 

Storrs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Gate. .T. E. Rtirton . . . . . . . . . . . . . . . . . . . . . •  
Gate, l" ox & Rarver . . . . . . . . . . . . . . . . . . . . .  . 
Gate, Hidwlmngh & Conger . . . . . . . . . . . . .  . 
Gear. l'evprsible shaper, L. C .  \Vptze] . . . .  . 
Gearing, tl'ansmission, O. ",.<. Davi:5 . . . . . .  . 
Glass blowing maehine mold, H. Bani . . . .  . 
GlasR, machine for making 'wire, A. .T. 

800 , 201 
800,371 
800,222 
800,404 
800,232 
800, 610 
800,250 
800, 361 
800, 147 
800, 316 

800, 336 
800,335 
800,4:i6 
800, 490 
800, 524 
800. 27:1 
800, 352 

Baldwin . . . . . . . . . . . . . . . . . . . . . .  800,lBl . 800, 182 
GlasR. proeess of and apparatns 101' the 

m.l1ll1factul'e of sheet, Hmvart & F l'uncq 800. 402 
Glove, catehing, J. A .  Peach . . . . . . . . . . . . . .  800, 1 69 
Grader, road, J. W. Lang·fitt . . . . . . . . . . . . . .  800, 22 0 
Grain hag-g-ing and weighing maehine, .T. 

B. WilliamR . . . . . . . . . . . . . . . . . . . . . . . . . .  800, :i47 
Grain drill, . S .  K .  Dennis . . . . . . . . . . . . . . . . . .  800, 555 
Grain drill double disk, H .  II .  Schlaehter . . 800. 597 
Graphite luuricatol', C .  'V. "re1ss . . . . . . . . . .  800 , 1 91 
Grinding dip making driving punches, ream-

en.;.  pte .. m a chine for. ,T. A. Horton . .  800,44:1 
Gum tl'agasol from locust beams, ohtuillillg. 

R. Cl- ray et at . . . . . . . . . . . . . . . . . . . . . . . .  SOO, Re9 
Gun monnt, 1\feigs & Collins . . . . . . . . . . . . . .  800 , 4 HO 
(hm mount, l\Ipigs & Jakobsson . . . . . . . . . . . .  800, 461 
HalllIl1Pl' attuehmp-!lt, A . •  T.  Kitson . . . . . . . .  ROO, :_W5 
Harness loop. Ii'. G .  Rogel's . . . . . . . . . . . . . . . .  800 , 400 
Hart·o,"" sulky attachment, l\IeLaughlin & 

Resnpr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  800 , ::n  7 
Harrow tooth , ;r. W. Smith . . . . .  SO O,50!) 
Hay and 8tock rack, COlIVPT'tihk, J. 

Sehustel' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 800, 175 
Hpatillg' system . N .  Saltonstall . . . . . . . . . .  800,H24 
Hidl' 1'('('1. C .  II. Stehling . . . . . .  0 • • • • • • • • • •  800, 41H 
Hoisting mechanism , electric, J. B .  Phillips 800,241 
Hook am1 eye, H. A. Bowman . . . . . . . . . . . .  800,20:� 
Hoop. See Barrel hoop. 
Horse weig-ht, r�.  nellstedt . . . . . . . . . . . . . .  . 
Hol's!:' whipping' mechanism, A. Neudecker . 
HOl':5pshoe-, G. B. Paul . . . . . . . . . . . . . . . . . . .  . 
HorReRhoe. C .  "T. Ingram . . . . . . . . . . . . . . . .  . 
HOl'seshoe calk . E.  Forkey . . . . . . . . . . . . . . .  . 
l e e  en.'am fJ'pe7.pr, G. Ii" Dickson . . . . . . . . .  . 
I en harv(lster. 'V. Esch. Sr . . . . . . . . . . . . . . .  . 
TlIuPx. (':11'0 , TI� .  "T. Riblet . . . . . . . . . . . . . . . .  . 
Inhalpl', .T. Rich . . . . . . . . . . . . . . . . . . . . . . . .  . 
Ink well. or. H. Riddiek, .Tr . . . . . . . . . . . . . .  . 
Troning Ulbh'. J. A.  Whitted . . . . . . . . . . . . .  . 
,Taf'k. f;f't, Lifting jack. 

800 ,260 
800. 474 
ROO,239 
ROO. 582 
800,142 
800,274 
800,28] 
ROO.486 
ROO,487 
800, 491 
800,525 

.Tail, W. R. Kales . . . . . . . . . . . . . . . . . . . . . . .  800, 216 
J onl'nctl hearing, antifl'ictional, Alford & 

Itpevps . . . . . . . . . . . . . . . . . . . . . . . . .  800, 5�1 
Knifp cleaning machinf'. M.  \Vallrath . . . . .  SOO , 4 1 H  
Knitting maehinp, circular, F. B .  Wildman 800, 192 
Ladders. etc .•  nl'otectol' for the rollers of 

dl'pdge, R. R. Doug-las . . . . . . . . . . . . . . . .  800,276 
I�arnn tlnd lanteI'Il hurners, holder for, If. 

O. Bleecker . . . . . . . . . . . . .  . 
Larun unrnpl' extingnisher, automatic, S. 

I�ever . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Lap ring, W. '1\ Ff'il<l . . . . . . . . . . . . . . • . . . . .  
L:JtllP. mnltiplp, 1.  Aasland . . . . . . . .  0 0  • • • •  

800,540 

800, 3 1 0  
800, 561 
800,350 

The superiority of Wool 
for underwear is an accepted 

principle of modern hygiene. 

. . Jaeger " is warranted all 
wool, of finest fibre and softest 
weave. This explains its agree-
able feel and healthy action on 
the skin. And this is why 
physicians endorse it . 

Special Weights for Fall 
Booklets and Samvles Fru 

B:��r ��� :Jff :�n�n A si.·' ljio����;W'W'8 
Boylston St. PHILADELPHIA : 1010 Chest
nut St. CHICAGO : 82 State St. 

Ayents in all Principal Oities. 

Looking for a Time and Money Saver ? 
Well ! Here You Have It 

75 TO 450 CAR DS F O R  N A M E S  
that you use frequently in quick, get-at-able form. 

T H E  REVOLV I N G  DIREC-
TORY A N D  REG ISTER 

for price lists. name lists, 
telephone lists, paint. cloth 
and other samples. Can be 
attached to wall or desk. 
Occupies space of only 8 x 16 
inches. 
HANDY.  QUICK , NEAT 

Indestructible-construct
ed of steel or aluminum. 
Black or oxidized copper 
finish. New cards 01' samples 
can be entered and old ones 
removed in a '  moment's 
time. Should capacity be
come too small. new panels 
can be purchased and easily 
inserted. 

$1.50 to $7.00 
accordinj! to capacity. 
eS��ia�D fit��irol yg:��!� 
3��

:':t
e
e
n
�ing 

::::r. large 

Write for De,Mcrlptlve Booklet 
MAil O�DE� MFa. co.. 116 E. �andolph St., Chicago 

Slightly Used 

T Y P E W R I T E R S 
AT L ESS T H A N  HALF P R I C E  

Thousands o f  machines, all leading makes, i n  use �r6l�$5! ew���:���
s
l��::::t���d���s

n
��

g
8n:t���u��a 

typewriters in the world and o1fer guaranteed rare 
bargains such as no other house can approach. 

SPE C IAL  ;;;�chfg:�IU��Xt 1�W seXi!��lih C���� 
price while they last, $45. 
Machines shipped for your examination and 

approval to any' point in United !States. 
We rent all makes oj machines at $3.00 a month and Up. 

F R E E �:�!�Pt��Y b!?�aPnU:' b1fori�i
a
�O:y

l
\s.�B.1 �:-: 

see it. Write today before our big clearing sale 
closef'). Spectal offer to agents. 

BIG D I SCOUNT ON TYPEWRITER SUPPLIES. 

ROCKWELL-BA RNES COMPA N Y  
2 5 9  BALDWIN B UIL.DING, CHICAGO, ILL. 

M AXI M U M  POW E R - M I N I M U M  C OST 
If you use a pump for 

��
e
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a
�

i
?
s
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mash. tanner's liquor, 
cottonseed oil or fluids. 
hot ur cold. thick or thin 
you want to get t,he 

TABER ROTARY P U M P  
which does the most work at 
the least expense. Simply 
constructed. Can be run at 
any desired speed. Perfect· 

Iy durable. An parts are interchangeable. Needs no 
skilled workman. Derects guaranteed. Catalogue free. 
TABER P U M P  C O . ,  32 W e l l s  St .. Buffalo.  N. Y.,  U. 5 A .  

YOID ep'�iPe Rope 
SAI NT 
LOVIS 

WORLD'S 
F A I R  

M OS T , PO'w'.[ R f U L  W I R E  R O P E  
B�ODEJ{ICK &BASCOM �OPE CO 

.-5T .  L O U I:) . MP 

J A G E R.  Marine 
4-Cycle Engines 

SkiJIfully designed and well 
bUIlt. Single lever control, com· 
bining automatic carburettor 
wi.th �p!irk advance. Develops 
wide speed range and reliability 
under most trying conditions. 
Sizes 3 to 60 h. p. Sefid for catalog. 

CHAS. J. JAGER CO. 
Cor.  High and Batte rymarch ,Sts , .  

Boston,  Mass. _"-" 

OCTOBER 7, 1905. 

Like a triumphant army on
ward marches the Gillette Safety 
Razor to Success. Used and endorsed 
to-day by thousands of business and 
professional men throughout the 
civilized world. 

By the Gillette way shaving is an 
economical luxury, not a drudgery. 

The Gillette Safety Razor is one of 
the greatest mechamcal inventions of 
the 20th century. It was a necessity 
and is now a success. 

A single trial will convince the most 
incredulous. It is not what we say 
alone, but what others say who use a 
Gillette Safety Razor, that will have 
with you the greatest weight. Ask 
the man who uses a Gillette and see 
what he says. 

$5.00 Complete 
NEW BLADES $ 1 .00 PER. DOZEN 

The Razor is triple silver-plated ; 
has 12 thin, flexible, highly tempered 
and keen double-edged blades. These 
blades are sharpened and ground by 
a secret process and require no hon
ing or stropping. 
Each Blade will give from Twenty to Porty 

Smooth and Delightful Shaves 

You therefore have by using a 
Gillette Safety Razor 400 shaves 
without stroppmg, at less than 1 cent 
a shave. 

Over 200,000 Now in Use 
Ask your dealer for the Gillette 

Safe:y Razor. Accept 
no substitute. H e 
can procure it for you. 

WrIte to-day fo(our in
teresting booklet which 
explains our 30-Day Free 
Trlal Ofler. nost dealers 
make this offer ; If yours 
does not we will. 

GILLETTE SALES COMPANY 
1107 Time. Building 

42d St. and Broadway, lfew York 

Williams' 
Shaving 

Stick 
signifies-Perfection. 

Williams' Shaving Sticks, Shaving 
Tablets, Toilet Waters, Talcum 

Powder, Jersey Cream Toilet 
Soap, etc., sold everywhere 

Write for booklet ..  How to Shave .. 

THE J. B. WILLIAMS CO. 
GLASTONBURY, CONN. ' 

Econom ical Power 
I n  sending out their last specifications for 

gasoline engines fo� West Point, the U. S. 
War Department required them "to be 

Olds Engines or equal." This speaks;cl-

urnes for our engines. It means. they excel all 
others or the U. S. Government would not de

' mand them. 
They are the horizontal type, 2 to 100 H. P., 

and arc so simply and perfectly made that it re
quires no experience to run them, and 

Repairs Practically Cost Nothing.  
Send for a catalogue of our Wizard Engine. 2 

to 8 H. P. (spark ignition system, same as in the famous Oldsmobile)the most eeonom .. 
ieal small power engin� made;.fitted 
with either pump .. jack or direct con
nected pumPi or our general cata,

logue showing all sizes • •  
Olds Gasoline Engine Works. 

a..n.lnu. Mich. 

Kew YO'l'k Agt>ll : s, R. H. n"yO &: Co., Hin:,.:lw.rnton, N. Y. 



OCTOBER 7, 1905. Scientific American 

Valuable Books ! 
tl' tl' tl' Home Mechanics 

for Amateurs 

Lathe, turning, W. HugershoII . . • . . . . . . . •  Lathes', balanced drive for, J. Hartness . . . .  Lathes, bed for turret, J. Hartness • . . . . . . .  Lawn sprinkler, B. Brown . . . . . . • . . • . . . . . •  Level, T. Hadden . . . . . . . . . . . . . . . . . . . . . .  . .  
Lifting jack, C. Nelson . . . . . . . . . . . . . . . .  . .  
Linotype machine, W. H. Scharf . . . . . . . . . •  Linotype machine, P. T. Dodge . . . . . . . . . . •  Linotype machine, C. L. Grohmann . • . • . . . •  Load meter, E. J. King . . . • . . . . . . . . . • • • • . .  Lock, C. E. Duggan . . . . . . • . . . . . . . • • . . • . . .  Magnetic separator, C. �r. Green . . • • . . • • •  Mail bag catcher, H. S. Bostian . . . . . . . . • •  Mall bag fastening, C. B. Stevens . . . . . . . . .  

'l'his book bas achieved an unparalleled Buccess in one week, and a '  Special Edi .. 
tion of 4.000 copies has been 
ordered. ' It is by far , the 
largest and best book on 
the subject ever otfered at 
such a low price. It tells 
how to make things the 

Mandrel, H. Simpson . . . . . . . . . . . . . . • • . . • • .  Manure loading device, A. Winter . . . . . . . .  . 

800,304 
800,571 
IlOO, 440 
8)0,136 
800,207 
8.00,235 
SDO,173 
800,556 
800,569 
800,375 
800 , 140 
800,370 
800,135 
800,183 
800,176 
800,196 

370 Pa,ges 

���;�:li��:e��:,
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prove of value to you
much more tban you real
ize. Do things with yonr 
hands. Send for a circular 
giving contents-the circu
lars cost only a cent- the 
book $1.50 postpaid. If the 
rg

o
f�i.?��u 

m
:�,t.i°�e ff�� 

first to purchase. The first 
large edition is almost 
gone, order to-day. 

Massaging purposes, electrical vibrator for, Richmond & Graham . . . . . . . . .  , . • . . . . .  800,595 Matrix retainer, J. Mills . . . . . . . . . . . • . . . . •  800,387 Mattress, spring, W. Bodette . . . • . . . . . . . •  800,541 Measure, skirt, M. E. Hudson . . . . . . . . . . . . .  800,580 Meat chopper, O. Kohn . . . . . . . . . . . . . . . . . .  800,452 Mechanical brake, C. G. Skiles . . . . . . . . . . . •  800,502 Metal seat, pressed, R. T. J. Martin . . . . . .  800,458 Milking machine, O. B. Bryant . . . . . . . . . . . .  800,548 Milling machine, E. J. McClellan . . . . . . . . .  800,470 Milling machine attachment. W. Salmon . .  800,596 MilHng machine change speed device, W. H. Owen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Mining machine, C. O. Palmer . . . . . . . . . . .  . 
Mitt or glove, catcher's, Sheldon & Dudley. 
Mitten, L. Frutchey . . . . . . . . . . . . . . . . . . . .  . 
Motor controlling device, F. B. Duncan . . .  . 
Motors, equalizing device for spring, .T. 

Petrillo . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Motors, governing device for explosive, .T. 

R. Hubbard . . . . . . . . . . . . . . . . . . . . . . . . .  . 

800,238 
800,479 
800,328 
800,368 
800, 611 

800,322 

3�6 Engravings Price $1.:)0 Music note recorder, L. Kromar . . . . . . . . . . • 

REVISED and ENI.ARGED EDITION 
The Scientific American 

Music rack for pianos, etc. , T. A. Bridson . 
Musical instrument beater, J. P. Stanton . .  
Muzzle, calf, A. A. Downey . . . • . . . . . . . . . .  
Nest box, C. C. Scott . . . . . . . . . . . . . . . . . . . .  . 
Nickel from mattes, separating, R. H. 

800,614 
800,453 
800,542 
800,509 
800,557 
800,495 

Cyclopedia �::�:.::;� Aiken . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  800,130 
Nut, metal, D. O. Ward . . . . . . . . . . . . . . . . . .  800,188 
Nut, self locking, D. O. Ward . . . . .  800,189, 800, 190 Ore washer and concentrator, N. B. Winter 80(\528 Paeklng box, H. D. Slear . . . . . . . . . . . . . . . . .  800,50B 15,000 Receipts. 734 Pages. Paper bag machine, F. E. Strasburg . . . . . .  800,337 

PI·ice. $a.OO ill C loth. $6.00 in Sheep. $6.aO �:��� ��kf��y �!�m'n:V�ok: §.
oP�lj�e : : : : : :  �gg:�� ill Half lUol·oeco. Post Free. Peanut warmer. C. D. Lender . . . . . . . . . . . . 800,309 

'J1his work has been re- Pens and pencils, safety clip for bolding, 
vised and enlarged, pera:iml�to�
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800, 141 
800,471 
800,331 
800,439 1'he work IS so arranged Pbotostereoscopic apparatus, J. S. A. as to be of use not only to Tournier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  800,516 the speCialist, but to the Piano panels, pivotal support for, W. H. 

�eneral reader �t should I Matchett . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
h��e

e �n�l�g:ks¥:o��,erI P!ctnre, cl;angeable, W. Fab�r et al . . . . . .  . 
circular containing f u l l  P!pe coupl�ng, H. �agelschmldt . . . . . . . . . .  . 
Table of Contents will PIpe couplIng, .J: .0 Mear� . .. . . . . . . . . . . . . .  . 

800, 61 6 
800,560 
800,319 
800,B90 

be sent on application. Planter and fertIlizer dIstrIbuter, M. R. 
Those who already have Nc rman . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . 800,476 

the Cyclopedia may obtain Plan�er, corn, H. F. SpauldIng . . . . . . . . . . . . 800,180 
the Planter, corn, G. W. Brubaker, JI" . . . . . . . .  800,262 

1901 APPEN DIX. �l:����s, coSr,:'pPI�ine�'al 
M

����
e 'f';r", ' . F'. ' . w: 800,468 

Price, bound in cloth, $1.00 Siebert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  800,332 postpaid. Plaster or mortar, making, J. B. N. Berry. 800,606 --------- Plastic hollow ware, handling, O. C. Pixley 800,242 Plastic mass, manufacturing, A. Geipel . . .  800,563 Pneumatic despatching tube system, Dins- , TW ENTY.THIRD EDITION 
pel & Stoetzel . . . . . . . . . . . . . . . . . . . . . . . .  800,275 

Pneumatic drill, C. S. Leonard . . . . . . . . . . . .  800,224 
By GEOR.GE n. HOPKINS ���er

tl
�en�;at��, ����tr�m�g�etic', ' p�it��: '& 800,551 

Revised and Greatly Enlarged. 2 Octavo Volumes. 1.100 Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  800,394 

EXPERIMENTAL SCIENCE. 
Pages. OOO IllustraUons. Cloth Bound, Postpaid. Printing machine. T. M. North . . . . . . . . . . . .  800,477 

$5.00. Half Morocco. Postpaid. $7.00. Printing, multicoior. G. R. Hildyard . . . . . .  800, 152 
E X PI<JItIMEN'I'AI, SCIENCE Is so well known to Printing press, multicolor, D. R. Miller . . .  800, 163 

many of OUt· readers that it is hardly necessary now to prin��l�r ������s, fO�
r���Ciht� J�r

H�d 
S�ai��� 800,601 

�I:w�rk�
e����tg�ki�� Profilil1�  machine, H. Schuberth . . . . . . . . . .  800,493 

decided some months Propeller, boat, M. Perez . . . . . . . . . . . . . . . .  800 , 481 
ago tbat it would be Propelling vessels , R. Stoia . . . . . . . . . . . . . .  800,184 necessary to prepare a Pulleys, adjustable finish face plate for new edition of this work sash, U. G. McQueen . . . . . . . . . . . . . . . . .  800,318 in order that the many Pulp screen, E. J. Pope . . . . . . . . . . . . . . . . . .  800,594 6�?��ed� ti�S;s

o�ti�� Pump, diaphragm, F. & G. N. Briggs . . . . 800, 356 
be ful ly described In its Pump head, power, G. C. Richards . . . . . . .  800,399 
pages. Since the last Punch press, A. Johnston . . . . . . . . . . . . . . . .  800 . 214 
edition was published, Punching machine, E. A. Commander . . . . . . 800,550 
wo n  d e r f u I develop- Rack. See Hay and stock rack. 
ments in wireless tele- Radiators, combined foot rest and shelf 
graphy for example for, F. H. Maxam . . . . . . . . . . . . . . . . . . .  800, 585 
bave been made. It Raft, log, J: A. Campbell . . . . . . . . . . . . . . . .  800,263 
was necessary. there� Rafts, cradle "for building log, J. , A. Camp-
fore, that a good deal of bell . . . . . . . . . . . .  . . . . .  . . .  . . .  .. . . .  . . . . . .  800,264 
new matter .bould be Rail bond, G. A. Mead . . . . . . . . . . . . . . . . . . . .  800,229 
added to the work In Rail cbair, R. H. Fray . . . . . . . . . . . . . . . . . . .  800,437 
order to make it tbor- Rail joint, G. W. Whitman . . . . . . . . . . . . . . .  800,253 
o�hlv up-to-date, and Rail jOint, J. 1. Pittman . . . . . . . . . . . . . . . . . .  800,593 With this object in view Rail sanding device, W. T. Watson . . . . . . .  800,520 some 200 pal<es have Railway rail joining apparatus, C. �'. been added. On ac- Jacobs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . count ,  of the Increased Railway rail joint, J. H. Creel . . . . . . . . . .  . ��:n�e��:s;�r�Mv�3: Railway Signaling apparatus, J. D. Taylor 
it into two volumes, Railway sleeper, M. E .  McGrath . . . . . . . . .  . 
handsomely bound In Railway switch, J. S. Deiter . . . . . . . . . . . . .  . 
buckram. Railway switch, H. C. Rush . . . . . . . . . . . . .  . 

______ Railway switch . H. Fenske . . . . . . . . . . . . . . .  800,435 

1 EI t ·  1 L·b Railway switch, F. W. Wolf . . . . . . . . . . . .  800,529 A Comp ete ec rIca 1 rary. �:ll::� �J::�t".li.
in
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±':,�g.;r;en�· . . ��:.I�� �gg:�:� By PROF. T. O'CONOR SLOANE. 

An inexpensive library 
of the best books on 
FJlectricity. Put up In a 
n e a t  fo l d i n g  box, as 
shown in cut. lI'or the 
student. the amateur, the 
workshop. the electrical 
�61fe��s� 
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6om

s
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books. as follows : 
Arithmetic of ElectriCity 138 pages, . • . $1.00 
�J�;��� ':0; ����1� 
How t.o Become a Suc-��':i':�J 

.
E�ec:r�ci�n$l�gg 

Standard Electrical Dic
tionary, 682 pages, $3.00 

�]�;����it: �i�p�iHed$lgg 
.{ valuable and ,ndispensable addition to every lilJ'l'ary. 

th�';!�o�er:v"e
t
v��:;,e�:� ����,;;;��;::,�� sl'i,nghr:�fb'fg 

:��t��
e
[n

l
��t:ni��t��go��C!��.fe

i
s�:;�f:tlOi2:,nlu��� Price of $a.OO for the complete set. 'l'he regular price of the five volumes is $7.00. . 

Railway tie, J. G. Snyder . . . . . . . . . . . . . .  800 , 599 
Railway weed burning device, Lamb & 

Cluett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  800,454 
Range, gas, W. K. StalIord . . . . . . . . . . . . . .  800,411 
Rifles and the like, aiming stand for, B. 

Ruthling . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  800 ,492 
Roasting furnace, A. R. Meyer . . . . . . . . . . . .  800,588 
Rock crusher, J. H. Elspass . . . . . . . . . . . . . .  800,278 
Roofing and siding for buildings, compOSite, 

T. F. Odell . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Rotary motor, J. A. Shepard . . . . . . . . . . . . .  . 
Sand grading machine, C. W. Palmer . . . .  . 
Sash fastening, window, J. Murray . . . . . . .  . 
Saw, circular. A. B. Calkins . . . . . . . . . . . . •  
Saw, portable, F .  A. Bonen . . . . . . . . . . . . . . •  
Scissors and shears, O. Weaver . . . . . . . . . . .  . 
·Scissors h-older. L. E. Armel . . . . . . . • . . . • . .  
Scrpw cutting machine, L. Sussman . . . . . . .  . 
Seal, E. .T. Brooks . . . . . . . . . . . . . . . . . . . . . .  . 
Seal, snap, E . .T. Brooks . . . . . . . . . . . . . . . . . . 800, 545 
Sealing disk or paeking for bottles or other 

vessels, H. S. Brewington . . . . . . . . . . . .  800,261 
Seaming machinp, can, O. S. Beyer

Soo,424, 800,425 
Seeding machinf', L. M . . Tones et al . . . . . . .  800,215 
Seesaw and ironing board, G. W. Fairbanks 800,4:14 
Severing and vpnding variable portions of 

integral bodips of difEerent values, 
means for, H. F. Dunn . . . . . . . . . . . . . . .  800,431 

Sewing . machine, buttonholp, G. S . Hill . . . .  800, 15:1 
Sewing machine, lock stitch, M. T. Denne . 800,554 
Sewing machine neE'dle thread controlling MAGIC Stage I l l usions and Scientific  Diver· device, R. G. Woodward . . . . . . . . . . . . .  800, 198 . 

s io ns, inc lud ing  Trick Photog raphy.  ��:g�, :'';d 
G;'u�::1�rYb'r�cket: ' Wi�d��,27J: 800,280 
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t
ow: ' H';;; '& ' M:�y�;': : : : : : : :  �gg:i�� It is 9ne of the most at- Shaving cup, sanitary, J. B. Klunk . . . . . . .  800,451 tractIve holiday book!3 of Sheet metal characters, manufacturing pris-the y:ear. The illUSIOns I mati cally hollowed, F. Ebert . . . . . . . . . .  800,365 

�f;heI��u�f�:�egf ��r��� Shoe dressing dauber, E . . T. Hazelton . . . . . .  800, 573 
ings, and the exposes of Show case. II. S.chlelke . . . . . . . . . . . . • . . . . .  800,325 
the tricks are. in many Shuttle. E. HerZIg . . . . . . . . . . . . . . . . . . . . . . .  800 ,300 
cases, furnished by the SIgn, W. T. Watson . . . . . . . . . . . . . . . . . . . . .  800,521 
prestidigitateurs t h em- Signal system, W. B. Bruce . . . . . . .. . . . . . . . 800,547 
selves. Conjuring, large Signaling system, elee�ric, H. W. Souder . .  800, 179 
stage illusions Ilre-eat.- Skate roller, L. M. RIchardson . . . . . . . . . . . .  800,488 
ing, 8 w 0 r d-swaUOwinli!". Slicin1! machine, meat, A. Lutzmann . .  : . . .  800,615 
.ventriloquism m e nt a l  Smeltmg or melting furnace, A. B. GrIffen 800,148 
III a g 1 c ,  ancient maJrtc, Speed changing mechanism, C. 1\'1. Conrad
automata, curious toys, son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  800,268 stage ell'ects, photol<raph- Speed recorder, Morse & Densmore . . . . . . . .  800,617 ie tricks, and the projec- Sponge, fountain, G. II. Willis . . . . . . . . . . .  800,254 tion of moving Qhoto.. Spraying apparatus, liquid, G. P.  Barnes . .  800,259 graphs are all well de- SprIng attaching loop tie, W. H. Bates . . .  800, 133 scribed and Illustrated. Spring forming machine, �'. M. Stambaugh 800,508 
����tai�r���:feuIY� Sprinkler. See Lawn sprinkler. 
printed and bound. Ac- , Stacker, A. C .  Clark . . . . . . . . . . . . . . . . . . . . ROO,266 
knowledged by the pro- Stacker, hay, M. Mead . . . . . . . . . . . . . . . . . . .  800.383 
fesslon to be tlie i!ltand Stamp case, F. C . Higgins . . . . . . . . . . . . . . . . 800,576 
ard Work on Magic · ' Stamp mill splash plate, G. C. Rlchar�s . .  800,398 

lIy A. A. HOPKINS. 568 pages. 420 !IIus. Price $�.ab. ��:�lnlon'!,�chreAI��I,i�' ::.":'
d 
. . � . .  ���.'�: : �gg:��� or FltU descriptwe circulars of aIwve books will be maikd Steam controller, automatic, W. E. Roys . .  800,323 

free UPOlt applicatio1', Stool, folding, G. V. McConnell . . . . . . . . . . .  SOO,233 
MU N N  &. C O . s  

Publ ishers, 361 Broadway, New York. 
Stopper, H. G. Hotchkiss et al . . . . . . . . . . .  800,211 
Store service apparatus, C. E. Thompson . .  800,416 
Suit case, F. H. White . . . . . . • • . . . • . . . . . .  800,346 
Swah casing, H. P. Tippett . . • • • . • • • • • • • . .  800,248 

You Have a Telephone In 
Your Office, Of Course 

HaTe you one in your home ? It 
will save many steps and much 
time and annoyance. It will 
pay for itself in car fare saved. 
Call No. 9010 Cortlandt, Con
tract Dept. , for full information 

New York Telephone Co. t 5 Dey Street 

BRENNAN MFG. Co., Syracuse, N. Y. 
March 11, 1905. 

Dear Sir: 
Your letter rec e i  v e d  a f e w 

days ago. W i l l  
say that I have 
��tr:�eg e�fi�:bt� 
It does not miss 
fire now at all. 
It has an abund
ance of power to 
tYg�P g���.

hii]taO� 
very well pleased with the car. 

Yours Very 
truly, 

(N arne given on 
application.) 

BRENNAN STANDARD 
Mounted with Indiv idual Clutch Gear, also 

Furnish Sliding Gear Transmission. 

T H E  YAN K E E  S I L E N T  
(PAT'D) 

Excels all muf
flers because the 
discs expand ac
cording to the size 
of the explosion. 
A vacuum is ere
atrd between the 
exhaust valves 
and the muffler, 

and back·pressure is overcome. 10 per cent. m o re power guaranteed. 
Radiation so great that the muffler keeps cool. Marle to fit all makes of 
cars. Send for catalog and price. 
D. B. SMITH & CO. 

Control Your Car 
and avoid accidents. The Watres 

Spent Gas Brake by a touch of the 
Z:fi��j��tTh��n���!

r
��e8

a
� th:

r
�!;� 

of motoring and does it with greater 
strength and suddenness than is possible 
to human power. The device costs $50, 
hut it's worth $500-in insurance. Also 
blows a powerful whistle and inflates tires. 
is under the car, out of sight. 
Gmt Engine Whb,tle Co., 1131 Broadway, New York 

Booklet No. 1, Brake ; No. 2, Motor Boat Whistle ; No. 3, Stationary 
Whistle. 

TYPEWRITERS 

Appeal to Your Sense and 
Your Senses. 

They have the light touch which makes 
for speed and attractive writing. 

THE SMITH PREMIER TYPEWRITER COMPANY 
Syracuse. N. Y. 

[f so we can SllppJY you. All SIzes 
In o u n t e d  and u n m o u n f e d .  always 
kept in stock. Remember, we make a 
specialtyof selectinll stones for all s-pe 
cial purposes. Send for cataloaue .. r "  
The CLEVELAND STONE CO, 

2d Floor. W i l sh ire. Cleveland.  O. 

Opaque Projector A MBJtlc Lantern for showing Engrav .. 
ings, Prints, Cuts. Illustrations In Books, 
Morlds and Specimen!;' on the Screen without 

fnre����:at��fo���
tiS�nJri�;i�r����hted and 

Williams, Brown & Earle 
Dept. 6, 918 Chestnut St., Philadelphia, Pa. 

H STA N D A R D " 
Two=Speed Automatic Coaster Brake Hub 

Makes wheeling a delight, eliminates the drudgery. Do not wa8te money on experiments when you can buy a perfect attachment all in one hub .. Our little booklet lells all about it and is mailed free. Write to-day. 
THE STANDARD COMPANY Torrington, Conn. 

GAS EN61NE 6ENERATOR 
STEADY LIGHT FROM AN ORDINARY 

GAS OR GASOLINE ENGINE 
Not a makeshift. but a specially designed machine with bearings amply 

heavy to support balance wheel without a third bearing. Write!or Bulletin 152 
ROCHESTER ELECTRIC MOTOR CO. 

10-12 Frank St .. ROCHESTER. N. Y. 

"Twentieth Century" firamophone 
A Wonderfu l I nvention ! Sixteen T imes 
Louder than a l l  other  Tal king M ach ines 

Absolutely new principles. The 

STYLE PREMIER, $100 

Latest Invention. Reproduces Col
umbia and all other cylinder re
cords. Also Twentieth Century 
cylinder records half a foot long. 
Astonishing results. Splendid ' / 
for dancing parties. A perfect �- 4.,,<:1" 
substitute for the orchestra - �",4. .,!O,,'Ii ft.-; � ,� 

For sale by dealers everywhere, and in all the stores �'l>b.4. ,,�0 
'1;><:"" . �"Q' of the �� "'�" � 0" 

COLUMBIA PHONOORAPH COMPANY, .,,'" v"4, 
\:;",,,, -0<>"'��' 

Creators of the Talking Machine Industry, ,,� .• � �<; 
Owners of the Fundamental Patents, �� "-..c",,,<; 
Largest Manufacturers in the World. fIJi§" �4.�/,,, 

GRAND PRIZE PARIS. 1 900. DOUBLE GRAND "9.��� <$'0,,,,,:0'" 
PRIZE ST. LOUIS, 1 904 

.... <$>-"t- ",��-...,,,, �... .. � 
�\J �\"'<;< �' /(J �tv<; �O> Cut out and Ii I I  In attached coupon and mall  al once 

.. ' 

. . ' 



I f  These two I use daily.  " 

ARNICA 
Tooth 
Soap 

Is antiseptic ; 
preserves while it 
beautifies . No 
spilling or wast
ing; convenient 
and economical .  

25 Cents 
At all Druggists 

STRONG'S 
Arnica Jelly 

Keeps the skin free from roughness 
and pimples. Nothing better for 
sunburn or chapping; also for cuts, 
bruises, burns and all eruptions. 
Keeps the skin soft, smooth and del
icate. The c ollapsable metal tube Is 
convenient and unbreakable. 

Take it with you wherever 'You go. 
If your drugxist hasn 't it-Send to us. 
Sent po stpaid on receipt of 25 cents, 
" C. H. STRONG & CO. 

CHI CAGO 

This is a portion torn from a page 
of our catalogue in which we ex
plain how to keep a razor in per
l ect condition. Every man who 
shaves should have this book. Wc 
will send it tree. 

lt also pictures and deseribes the 
Torrey Strops, the most wonderful 
raz �r strop. ever made. A Torrey 
"trop will put a keener, smoother 
edgc on a razor with fewer strokes 
than any other strop. 

Treated by a special process, thc 

Torrey 
Strops 

arc far differpnt from the ordinary 
strip of softened leather. 'l'ry one 
-your razor will show the differ
ence at once. 

Torrey Strops are made in all 
styles, including Swin!,", Cushio n 
Belts, etc. They are sold at 5Oc, 75, 
$1.00, $1.50, $2.00 and $2.50. 

Sent postpaid if your dealer can
not supply. Money refunded or a 
new strop if not satisfactory. 

Torrey's OU€dge D r  e s s i n  g will 
keep any strop soft and pliable. 
Price 15 cents at dealers or mailel 
on receipt of price. 

Send for free catalogue. 

J. R. TORREY & C O . ,  

Put it 
on and 
Pinch 

it 
Papers can't get 
tangled or l o s  t 
w h e n  entrusted 
to the never-let
go grip of the 

TADPOLE 
, " Paper Fastener .. 

This wonderful device is the simplest, 
handiest and most dependable of fast
eners. It's the fold that makes it hold. 

Won't slip off j grips two sheets as 
finnly as twenty . N a sharp corners 
to pick up loose sheets. Doesn't mar 
papers-fastens neatly at corner, 
:��:Y8lVf:���

t
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SAMl'LES FREE 
for one cent postage. Three sizes, 25 
cents a box. A t all stationers, or by mail 
upon receipt of price. Agents wanted. 

GENEIUL SPECIALTY CO., 
8Ui Areace Bldg., Philadelphia, Pa. 

Scientific Am.erican OCTOBER 7, 1905. 

I Switch and signal track trip, C. M. Hurst 800,446 
Switch throwing device, R. Rahiser ct al . . 800, :106 
SWitches, . 8pring • adju8t�ng mechanism for • electl"lt', C. (x. Perk1ll8 . . . . . . . . . . . . . . .  8oo,4H2 
Switchboard for multiple exchanges, l\L 

G. T{ eUogg _ _  . _ _  . . . . . . . . . . .  _ _  . . _ _  . .  _ _  . SOH, 161 
Swiv(>l, hy<lrallli<", 'l'homsoll & McLaughlin . 800 , 1 85 
'Table, J. Herzog . . . . . . . . . . . . . . . . . . . . . . . . . 800 , 574 
l.'arget apparatus, J-. L. �leCullough . . . . . . .  800, :n4 
Teet!J. making' shell gold crOWllS fol'.  S o  

E. \Yilhelm . . . . . . . . . . . . . . . . • . . . . . . . . .  SOO, ln:; 
Telegraphic rf'eording apparatus, r. B. 

Delany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HOO , :\(l4 
':relt'graphy, II'. ,Yo .Jones . . . • . . .  800 , 154 to 800 , 1 5S 
Tt'}t'phonf' exehallg'('S, multiple 8witchl)()ard 

for, M.  G .  Kellogg 0 • • • • • • • • • • • • • • • • • •  800, 1 HO 
Teh'phollC lilleH, secret 8ervic�' SYStPll for 

intereollneeting, Andriano & IIel'bstl'itt. gOO, 5;�4 
rrC'nou forming maehilleJ duplex, II. L. 

Staley . " . . . . . . . . . . .  , . . . . . . . . . . . . . • . .  800 , 4] 2 
Th1't.'ad sizing' machiue, J.  Conehe . . . . . . . . . SOO ,270 
'I'ie holder, F. E. 'Vicking . . . . . . . . . . . . . . . .  8 00 , 52B 
rl'ic making mold, U. S .  Larimer . . . . . . . . . .  800,221 
Tilps 01' the like, apparatus for lIse in 

manufacturi1lg mosaie, L. Strenli . . . . gOO,3;{H 
Tin scrap, treating, M . Leitch . . . . . . . . . . . . 800, 22:{ 
Tire, vehicle, de Laski & Thropp . . . . . . . . . .  800,:m7 
Tire, vehicle, de LaRld et al . . . . . . . . . . . . . . SOO,aOR 
'l'ire, vphicle, }\ Burnham . . . . . . . . . . . . . . . . . SOO, :{57 
Tire, vehicle, C. \Y .  Faitoute . . . . . . . . . . . . .  800, 0(j.B 
'1'ires in continuous lengths, mu king, G. 

}I. Stadelman . . . . . . . . _ _  . _ _  . . . . . . . . . . . 800 , 1  H2 
Tires, tool for removing �nd )"ppla<:illg 

cushion, 'I'. P .  Corboy . . . . . . . . . . . . . . . . 800, 2tHl 
Tongue support, J. S. Kurtz . . . . . . . . . . . . . . .  800, :177 
Tool holder, �L Barber . . . . . . . . . ROO,2 5H 
'1'001, pneumath' ,  J.  A. Shepard . . . . . . . . . , . . .  800,;{2!) 
'1'001 reversing mechanism, maehillP, F .  B. 

Cockburn . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  800,42,s 
rrools, drive for machiIH', G. E. S t PVt-'Jl8 . . .  ,sOO,:{24 
Toy, J. D. Washington . . . . . . . . . . . . . . . . . .  ROO, 420 
rj'oy bank, H .  Dunn . . . . . . . . . . . . . . . . . . . . . .  ROO, u58 
'l'oy, figul'e, R. A. Sehwahll . . . . . . . . . . . . . .  800 , 4f14 
Toy raihvay, A.  IIuek . . . . . , . . . . . . . . . . . . . .  800 , 2 1 2  
Train lighting system, So Krohn . . . . . . . . . . .  800,R7fl 
Traverse ring, D. J\L Sarkisian . . . . . . . . . . . . . 800 , 245 
Tre(� felling machine, A. Pel'l'f�Y . . .  , . . . . . .  800,48R 
TroJley pole and stand, W. W. Hall()n-

beek . . . . . . . . . . . .  ". . . . . . . . . . . . . . • . . . . . . 800,2f14 
'J:1roll('y wire conplillg,  E. IVr. U?slip . . . . . . .  ROO, 584 
Trouscrs stl'ctchpr, W. J. vVardwell . . . . . . . 800, 5 ] 8  
'J:1ruck, .T. rr. Hourihan . . . . . . . . . . . . . . . . . . .  800,445 
Truck and means for loading and unload-

ing 8ame, motor, R. L. JHorgan . 800,165, 800, 1 67 
r1'rnek, motor, n. L. Morgan . . . . . . .  800,166, 800 , 1 H8 
'rrucks, means for loading and unloading 

motor, J\.lorford & Lowe . . . . . . . . . . . . . .  800, 1 64 
rj�russ, F. Serio . . . . . . . . . . . . . . . . . . . . . . . . . . .  800 , 407 
'rug, harness, G .  W. Creps . . . . . . . . . . . . . . . . 800,363 
'l'ug, thill, L. W. Ashley . . . . • • . . . . . . . . . . . .  ROO , 605 
rrurbine, C.  Rhoades . . . . . . . . . . . . . . . . . . . . .  800, 485 
Turbine, elastic fluid, W. '1". Mixsell . . . . . . 800,2;30 
'l"urbines, pressure controlling mechanism 

for, .T. Wilkinson . . . . . . . . . . . . . . . . . . . .  800 , 194 
Type casting machine type mold, Mayer & 

Albrpcht . . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  SOO,45H 
rl'yppwriter for the blind, .T. B .  Hammond .  800,149 
'J'YPf'writing machine billing platen, Stack-

polp & Laganke . . . . . . . . . . . . . . . . . . . . . . 800, 507 
'l'YIH-'wl'iting machine for the blind, .T. B. 

I-Iammond . . . . . . . . . . . . . . . . . . . . . . . . . .  " 800, ] 5U 
Undergarment, lady ' � ,  B .  W. Jeanson . . . . . 800 , 447 
Undenyaist, E. II. Horwood . . . , . . . . . . . . . .  800 , 444 
Unloading, storing, and reclaiming appa-

ratus, L.  Moss . . . . . . . . . . . . . . . . . . . . . . .  800,2:31 
Valve clamp, triple, O .  L. Wrlght - . . . . . . . 1;00 ,349 
V n lve device for sh�am heating apparatus, 

J. L. Fitts . . . . . . . . . . . . . . . . . . . . . . . . . .  SO O,285 
Valve dpvice for steam hf'ating apparatus, 

�L P. Osbourn . . . . .  , . . . . . . . . . . . . . . . . .  800, :321 
Valve for heating systemR, relief, A. l\Tc-

Gonagle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 800,47;� 
Valve for steam boilers, safety, W. �\ 

Thorn . " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  800, 340 
Valve gear, steam eng-ine, E .  Hill . . . . . . . .  800,a01 
Vt"hicle running gear, -W. '1\ Hanna . . . . . . .  ROO , 15] 
Vpnding maehine, T .  J. Schmidt . . . . . . . . . .  800, 1 74 
" ending maehitw, coin controlled, Klemm 

& rrhayer . . . . . . . . . . . . . . . . . . . . . . . . . . . •  800,450 
VPlltilator. Sel'! Car ventilator. 
VilH'Hting and massaging device, electrieal, 

Riehmond & G raham . . . • . . . . • . . . . . . . .  800,4Sn 
Vi8e, O. A. Anderson . . . . . . . • . . • . • . . . . . . . •  800, 604 
\Vag-on , J.  Repetto . . . . . . . . . . . . . . • . • . . . . . •  800, 17] 
Wagon, dumping, A . •  J" Koob . . . . . . . . . . . . .  ROO, ] 62 
,,"-ag,)n, mail carrier, L.  T. Varin . . . . . . . . . 800,345 
"�ater dm!et tank, M.  L. Martin . . . . . . . . . .  800,227 
'Vater pleva tor, comllressed air, A. W. 

Drake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SO() , 277 
Watf'l' 8oftf'uing apparatus, H. S.  lnynt . . . 800. 287 
'Vaterpl'oof ('oating and making same, Ii', 

X.  Govers . . . . . . . . . . . " . . . . . . . . . . . . . . .  800, ] 44 
Wf'ath(�r At.dp, W. Van Horn . . . . . . 800,342 , 800,:H;� 
Wcpd eutter, cnltivator, and pulverizpr, 

eombinpd. J .  E .  Courtright . . . . . . . . . . . 800,206 
"T{>lding pipp ('OUplillgS, apparatus for, J. 

A.  & II. W. Hock . . . . . . . . . . . . . . . . . . . .  SOO,BOa 
Wheel, E . . J. \Vatkins- . . . . . . . . . . . . . . . . . . . 800,519 
Whepl and ('oIter atta('hmpnt, eombhwd, .T. 
Whe!ih,��;:�,�1 i. · 'I(�;;f��;';; . : :  : : :  : :  : : : : : : :  �S0;�g� 
Wir'p fahric. maehine for weaving and sel· 

vflging diamond meRh, W. W .  McCalIip 800,469 
""-000 muehinf', eOI'd, L.  S .  Taylor . . . . . . . . . 800,512 
Work holdor, M.  B .  Edgerton . . . . . . . . . . . . .  800,559 

DESIGNS. 
Knitted fahrie, F.  Conde . . . . . . . . . . • • • • • . . •  :37, 565 
l\1antPl sheIi, L. Stocker . . . • . . . . . . . . . . . . . .  :36, 567 
l\fir1'or�, b1'u8h('s, or  similar articles, back 

for. G .  I,. Crowell, Jr . . . . . . . . . . . • . . . . .  37 , 564 
Oil cloth, M. W. Maitland . . . . . . . . . . . . . . . . . 37, 566 
Spoons, forks, or similar articles, handle 

for, G .  L. Crowell, Jr . . . . • . . . . . . .  37,562, 37,563 

TRADE MARKS, 
Aprons, S .  L. J\iunson . . . • . . . . . . . • • . . . . . . . .  46, 627 
Automobiles, liquid hydrocarbon fuels for, 

AXleE������� ��av.e;'· 'L�bri��t"�r' ·C� : : � : : : : : : :  :�;g�� 
Baregps and parisinas, W. Oppenhym & 

Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . .  46, 631 
Red eomforts, Mif'kle & Cheney . . . . . . . . . . . .  46, (J25 
Bper, I llueppndent Brewing Ass'n . . . . . . . . . . .  46, 620 
BE'(,l' and ale, Hoster-Columbus Associated 

Bre\\'l'l'ies Co. . . . . . . . . . . . . . . . . . . . . . . . . .  46, 649 
B{'er. lager. Cumberland Brewing Co. of 

Allegheny Co. , Md. . . . . . . . . . . . . . . . . . . . .  46, 573 
Blood purifier, A .  J. Baxley . . . . . . . . . . . . . . . . 46,542 
Bonhons, ",V.alter M.  Lowney Co . . . . . . . . . . . . 46,5:W 
Books. including loose leaf ledgers, blank, 

Boorum & Pease Co . . . . . . . . . . . . . . . . . . . .  46,5SH 
Boots and sboes, loather, L. A. Crossett . . . .  46, 5B7 
Boots, sho{'s. and slippers, leather and 

leather und cloth, G. F. Daniels & <..:'0 • •  46,598 
Brushes, 8having, J. L. Erskine . . .  46, 605 
Brnshes, tooth. nail, hail'. musta('hp, ar-

tists ' ,  elothes,  and hathing, R .  v. 
Briesen . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . .  4G, u4Q 

Canned fruits and vegetables, H. C.  Raxter 
& Bro. . . . . . . . . . . . . . .  , '  . . . . . .  . 46,54:3 to 46,:)46 

Carriage and horse blankets and covers, L.  
C.  Chase & Co . . . . . . . . . . . , . . . . . . . . . . . . 4H,oR8 

C{'llipnt or C'pment compOSition, hituminom;;, 
'Varren Rl'othprs Co. . . ,  . . . . . . . . . . . . . . .  46, 580 

Chocolates and other bonhons, 'Valtpr 1\1. 
Lmvney Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  46. 5:n 

Cigarettps, H.  P. Strause . . . . . . . . . . . . . . . . . 46, 5f:i,6 
Cigars, IC A. BuC'kley . . . . . . . . . . . . . . . . . . . . .  46, 504 
Cigars, f'aIixto Lopez & Co . . . . . . . . . . . . . . . . . 46, 505 
Cig-ars, J. P. Stewart . .  , . . . . . . . . . . . . . . . .  , . .  46. 527 
Oigan�, O. Upman . . . . . . . . . . . . . . . . . . . . . . . . . 46,5:-m 
Cigars, C.  B .  Perkins . . . . . . . . . . . . . . . . . . . . . .  46,5m 
Cigars . HallChf'z & ITaya 00 . . . . . . . . . . . . . . . .  46, 50.7 
Cigars. Y.  Pend as & Alvarez 46 581 
Cleaning and bleaching fiuJd. Dupuis Bros . .  46: 5fiO 
Cleansing fluid, G. W. Ooggeshall . . . , . . . . .  , 46. 64:{ 
Cocktails, G.  F. Heublein & Bro . . . . . . . .  46,616 
Cocktails, S.  C .  Herbst Importing (Jo . . . . . . 46, 6a2 
Cocoa extract, breakfast ('oeoa, premium 

chocolate, and hot chocolate powder, 
Lowney Chocolate Co. . . . . • . . • . . . . . . . . .  46,555 

(Joffee, DigPHto Coffee Co . . . . . . . . . . . . . . . . . . .  46. 599 
Coffp�, Francis H. Leggett & Co . . . . . . . . . . .  46, 600 
Coffee, E. J. Gillies & Co . . . . . . . . . . . . . . . . . .  46, 617 
Coffee , Hulman & (10 • • • • • • • • • • • • • • • • • • • • . . •  46, 61g 
Coffee, roasted and ground, New Orleans 

Coffee Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46,629 
Collars and cuffs, Cluett, Peabody & ��5

9
t , 46, 592 

Business rncyclopedia free 
At a cost of  thousands o f  dollars, with the aid o f  twenty-seven business ex" 

perts, we have compiled the only real Business Man' s Encyclopedia in existence. 
We have clipped, extracted, preserved business data from thousands of different 
sources-from magazines, newspapers, books, correspondence courses, from 
actual husiness experience. And all this data we have boiled down, classified, 
arranged and indexed into one complete business Britannica. 

'rhere are dozens of books on accounting, advertising, salesman8hip, bus mess letter writing and other 
branches of business ; but the Business Man 't- Encyclopedia is a condensation of them all. It deaho\ not merely r ..... ���iiii�==========��:e� with one department of b nsiness, but with aU departments -from the purcbase ot raw materiaJs to the sale of the fin-

ished product-from advert is ing and sening to credits an d  
oollections . 

One man under ordinary Exp erienced Business conditions could not colleet 111 e ll ,  llIanuf&eturers, in a lifetime one hundredth fian li:ers, Credit lll en., f���ai�mt��e!ug��i:: c��= ��;:::�!�s�ttdv�:tI�:; 
tain. Wh ere the average "' l�iters, IUercli a nts, bU8illess mun 8ees one arti- Office lUanagers-men in 

��elll;���p�
n
:xp��t:" w��6 tl6���!Sf ft'il�th�lE��¥gl�: 

every convenience at their pedia a business guide , a 
di8pobal, have read, cli pped legal adviser, a hail dy die-
and edited a hundred ror tl ollary of business data 
this encyclopedia. MOT eO. crammed full of helps, sug-
over these experts ana.iyzed gestions and ideas on the 
nine correspondence schools daily problems of busines8. 
courses, $265 worth of busi- Profession . - l  and Jiterary 
ness instruction-and what men should have a St.t for 
they Jearned they condense_d reference to  the terse say-
and pubJish e d  in The BUSl... ings on business topicl:> of 
ness Man's Ency clopedia. such men as Andrew Carne� 

And there are equally im- gie. Philip D. Armour, Mar-
portant contributions "On sball lfield, John D. Rocke-

�:::::!�i::ten��SA��'� ;�a��' ::����l
,
l 

J��;,,,1-��!: 
ne�s .Ill a n a g  e m e ll  t � nmker. and dozen s of oth er 
�ale 1l1anship, �cienee eaptain s of industry, No 
of A ccount'"" Itapid Cal- matIier what y o u r  vocation. 

�����io�ra��, 
s i/r::f� r;:�o�� ���I�� !��&��o���k� 

reading, etc., etc. or in your JibrarYa 
The way to get tbese two volumes absolutely free is through 

. .  SPECIAL EDITION " 

If You Want to Know 
How to 

S Y S T E M  
THE BUSINESS MAGAZINE 

-incorporate 
�form partnership 
-sell goods 
-write advertisements 
-prepare business letters 
-read· proof 
-buy office supplies 
-haudle accounts 
-manage a factory 
--employ labor 

If You Want 
-postal information 
-shipping rates 
-business formulas 
-":"'tables of interest 
-patent laws 
- copyright laws 
-business abbreviations 
-Wall Street terms 

If You Want to Know 
Anythi ng About 
Business 

Consult this Encyclopedia. 
It contains complete spe
cific information on a 
thousand and one different 
subjects-all carefully in
dexed for INSTANT re
ference. 

C o m p lete 
O n ly $ 1 5 . 

B U R N S  
W O O D  o r  

COAL 

System is essential to business success. And so i s  S Y STEM the 
magazine. It tells every mont h all the new business tricks that save 
time-all the little office wrinkles that 
save worry. 250 or more page8 of mdis
pensable information for business men. 
Tbrough Eo, YS'll EM you can learn all 
that anyone can possibly tell you about 
system and business mettlOds. It will 
give you each montb dozens of conl
plete advertising. selling an d  manufac
tUring plan� that h.'He bllilt up some of 
the gre.atest retail. wbolesale and 
manufactUring concerns in America. 
The price of 'S YSTEM is twO dollars a 
year. It is worth a great deal more 
than that to any alert man with his 
eyes on the main chance. 

W. P. CHASlt: & Co.: H \Ve would not have 
SYSTEM discontinued now though the price were Edited by A. W. SHAW 
raised to $10 t1 year." 

BUll.RO"WS BRoH. Co.: H A Ringle Sl1ggp"tion oftentimes saves us more than the cost of a year's slloscription." 
Send $2.00 today while y ou have it in mind. 

We will send y ou a substantially bound set of 
the Business Man's Encyclopedia - in two vol
umes-all transportation c b arges fully prepai d, 
and will enter your name for a full year's sub-
8cription tu S Y S'l'EM. 

"Vrite your name on t he margin of this adver .. 
tisement - t ear out - mail tuday with a two 
dollar bill. 

�PECIAL. -Inelude 5Oe. extra a n d  we will 
send the two volumes bound in bandsome vel
l um. Better still, include $1.00 extra ($:;.00 in 
aU) .  and we wil1 bind the books for you In tb e  finest flexible Morocco and g ild the edges. 

THE SYSTEM COMPANY 
New York Desk 30, CHICAGO London 

�egular Departments 

Building a Sale, Foree 
Organizing an Advertising 

Department 
Organizing a Factory 
Business Correspondence 
Credits and Collections 
T alb to Salesmen 
Systems in Banking 
System in Shipping 
Systems for the Retailer 
Real Estate and Insurance 
System in the Professions 
Short-Cuts that Save 
The Business Review 
Successful through System 

(Biographical) 
Answered by Experts 

JUST SEND ME ONE DOLLAR 
and I will ship C. O. D. to any railroad station in the U. S. 
this fine Willard StE el Range Anyone ca n say they have 
the best range in the world, but 1 will furnish the evidence 
and leave the verdict to you. After you examine I his. ra;n ge, 
if you are satisfied in every way. pRy Agent $14.00 and freIght, 
and you become the po'sessor of the best range in the world 
for the money. The range has six 8··inch lid s ;  IS-inch oven ; 
15-o-a11on reservoir; large wH rming clf Eet ; top cookmg ser
v i ce 3Ox34 ins. G uarantced to reach you in perfect order. 
Shipping weight, 400 1bs. Thousands in use and e-.:eq one of 
them g'iving satisfaction. WrJte for full descrIptIOn and 
testimonials. 

W M .  G. WILLARD 
No. 12 WILLARD BUILDING . 
316-320 CHESTN UT STREET ST. LOUIS, MO . 

Motion Picture Are You In On This Combination ? 
It's organized on the square with an extra cen .. 

ter head equi pment. It's MAClllNES and FILMS 
STEREOPTICONS and SLIDES 

For Public Entertainments. in \ Theatres. Halls. Show Tents. etc. 

C a t a l o g u e  N o .  9 F r e e  

lVI "U I>  
WEED'S T IRE GR IPS  

Positively Stops Slipping or lOlkidding 
They Make Bad Roads Good 

Sood for Booklet " S " 

WEED CHAIN TIRE GRIP COMPANY 
28 Moore St .. New York City 

PO�TABLE CONCRETE 

Block Machine 
Ambitious young men c::tn start 

fine business, immediately proftta� 
ble, easily expanded 

Blocks cost 6 cents to make, spll 
for 18 cents. One man can make 

��st�
l

¥���oo.
er day. Whole outfit 

Sand, water and Portland cement 
only materials reqllired. 

Sent on brial. 

T H E  PETTYJ O H N  CO.  
6 1 5  N .  6th S t . ,  Terre Haute .  I ndo 

a real Carpenter's Combi· 
nation Square. \,Vellmade, � wen finished. and will 
stand the test tor ac� 
curacy. It is indlspen8a-
ble for tbe carpenter's kit. Send jar catalogue. 

G O O D E LL·PRATT C O M PA N Y  G reenfie ld ,  Mass. 

The Most Modern Marine Motor 
����hT!l�hfe!:tOS;e:at�. 

s
��l�rl J���� 

ses�jnf!: the fewest parts is the "l un 
Au .... en :Motor. No vihration, 
ea"v to operate, simple, rt'lmble, clean. Great pOWH. Perfect con· trol. Always

. 
ready. Every stroke cleans the cyhnder. 

VAN A U K E N-CLEVA U C  CO.  
Y o nkers, N .  Y. ,  U .  S . A.  

THE  FACTO RY 
THli"l DESK sblpped 
anywhere in t h e  United ��aJ��pur�f S 3 . 0 0  
Examine C a r e fully 
and if found to be A-l in 
every respect. p a y  the 
balance $ 1 2 . 0 0  and th .. 
freig-ht, and you will have 
the greatest desk value 
ever offered. This desk 
is made of se}pcted Oak 
througbout. It i s  48 in
ches long, and is finished 

golden . Has pen racks, extension sJides. book HaBs, 
etco All drawers Jock by clOSing curtain. Nothing to 
$i5(�l l� �30�cXj�eW�rt�nfg�'15��k ���?�'�;J�. f(XJd��s�han 
C E NTRAL MANTEL C O . ,  1 2 1 2  O l ive St. ,  ST.  LOUIS  
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If  y o u  can drive a nail anll cnt 
out a piece of material fl'om a 
fn ll-sized patt P]"n you can build 
a canop, row boat .. sail boat or 
l aunch in your l eisure t f me�at 

h )me-an d the building wil l  be a 
So urce of pI'olit and pleasure. 

A 11 you need if'l the pattern�, cOf'lting from 
$2.5�) up, ano materials from $.).00 up . 'rhc 
tools ar� common tn every huusetlO1d. Pat
terns of over forty styles and sIzes-all 
lengths from 12 to 55 feet. 

rrhe Brook s �ystem ronsistR of exact 
size printed paper ) attcl'llS of every 
part of the boat, wiLh detailcli instruc
tions and wo rking illu strations �how
ing each step of the work, an itemized hi II  of 
Inaterial required and how to secure it. 

Over six thousand amateurs succef'lsfully 
built boats by the Brooks System last year. 
}I�ifty per cent. of them have buiJ t their 
second boat. Many have estahlished thpm
selves in the boat manufacturing business. 

Catalogue and particulars free. ]�or 25 
('ents lOO-page catalogue containing valuable 
information for the amateur yachtsman, 
showing several working illustrations of  
each boat, and a fun se t  for ,mn bout. Full 
line in knock-down and completed boats. 
When so ordered, patterns are (->xpressed, 
charges pre(Jaid 0.0. I). to al10w examination. 

BROOKS BOAT JUFG. C O .  
Originators of the Pattern System of Boat BUIlding 

409 Ship St., Bay City. Mich .,  U ." .A. 

Removed to 1 8 2  Milk Street. 

NOVELTIES 8: PATEnTED ARTICLES MANUFACTURED BY CONTRACT. PUNCHING DIES. SPECIAL MACHINERY. E.f<ONIGSLOW{;;TAMPING & TOOL WORKS, elE'IIE L AND. Q. 

� �n�fo!���og�Pl�fo�!�,�: 
25c. Parlor Tricks Catalogue, free. 
MAR'l' lNKA & CO., Mfrs .. 4�3 Sixth Ave., New 'fork. 

T e I e g ra P h Y �'������i!���;'h,;:O;��;f:'; 
$2 up. OMNIGRAI'J( 
CO., Dept. 52, 89 Curt .. 
landt St.! New York. 

•� T-[LESCOP f:;ND F O:' � C A TA L O G U E  
w, &  D.  M O  G [ Y"  

_ .  B AY O N N E:'  C I T Y. ,N . eI  

COPPER I COPPER I 
The greatest discovery of the rrwentieth Century. A 

newly lnvented process to temper copper to any degree 
of hardness. H. BERGE l{ .• :\ianager. 

Metropolitan Building, Newark, :N. J.  

Exper imental & Mode l  Work 
Cir. & ad"ice !ree. Wm. Gardam & Son.45-51 Rose St. .NY 

ura3!! R.apid" 'khool of Mechanical D"llW!ng 
.161,  362, 3(.� ,Jnuseman Building, Or!:.iid P':l��ili." ftiich. 

':nstructions by mail in M echamcal Draw:ng. Naval or MArine 
Architecture. 'qoat Designing and Land�cape Gardening-. 

SE::-'V F ,R OUR CATALOG OF FU.LL INFO}{MATION 
------ .-----------------------

l ee lJ g 'W J' d 5 i �  
Perhaps the Largest and Best-Equ:jJped LINOTYPE JOB· 

O FFICE in the Worl d for BookS, Magazi nes, News· 
papers I n All Languages. Cyl i n der and WEB PRESSWORK. 

LAN G U A G E S  P R I N T I N G  C O M PANY 
Languages Building, IS  west 18th st., New York 

Are
Jo

o
r� }

n���
S
�����t����t:Y:d 

Model or Experimenta1 

W H AT WE D O--H OW WE D O  IT 
wiH b e  sent t o  you on request. 

KNICKEUBOCKER MACHINE WonKS, Inc., 8-10-12 JOl,leM Street. New York. 

AGENTS RE AP QUICK HARVEST 
$a .OO a day and upward selling FORD' S AJ,L WOOD Air-Tight Weather :OStrir_ FJasily ap� 
plied to doors and windows. Reauces coal bills. Sam
ples and terms FREE. 
elIAS. J. FORD, 225 Senior Building, lIolyoke, Masl!iO. 

TRADE M ARKS 
DESIGNS 

COPYRIGHTS &C. 
Anyone Bending a sl,etch and description may 

qulCldy ascertain our opinion free whether an 
invention is probably patentab1e. Communica· 
tions strictlyconfldential. HAND BOOK on Patents 
B
e
ji�f:��8 �!��� ���g��Ii

o
K1�

e
��

r
�gc��

t
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special notice, without charge, in the Sti¢ntifit Jlm¢ritan. 
A handsomely illustrated weekly. J,argest cir. 
culation of any BcientUlc journal. Terms, $3 a 
year : four HlOnths, $L Soid by all newsdealers. 

MUNN & CO.361 Broadway, New York 
Branch Omce. 625 F St • •  Washington. D. C. 

Scientific American 
Colla rs amI cntIs, lillen, CorlisR, Coon & Co. 
( 101'dt4. onlidpd, �i1ver Lakp Co . ,  . . . . . . . . . .  . 
Corsets, Chas. A. Stevens & Bros . . .  , . . . . .  . 
Cotton dr('sR g'oods, John P lll1mun & Co . . . .  . 
Cotton pipeI' goods. L. ])illkenspiel & :--::0llS' • •  
Cl'app, Paci(ie Mills . , . ,  . .  , . . . . . . . . . . . , . . .  . 
C]"()("}wt quilts, Union ::\lanufaetul'ing Co. , 

4ft.tin6 
4G, G2G 
4(L 5flO 
46, G4;) 
4H. fiOO 
46, G2:) 

4G. r;;�g, 46. 65 1  
Emhroidprif·s and IIH'f'� ,  .Tohn Pullman & Co. 4G. G2:{ 
FHlers, Tripod Paint Co . ,  . . . . . . . . . . . . . . . . . . 4G, 577 
Flott l· , HORtoll IH'O\\·l1 l)l'('ud, l\fa�yflower :Uills . 4 G , 570 
Flonr.  wht'at . J. C. Smith & 'Vallnee Co . . .  4H. ti14  
Fullers' part-h, L. A .  :--::alomoll & Bro . . . . . . .  46,57g 
Hair t Oll ie, 1\1. .J. Fra:;der . . . . . . . . . . . . . . . . . .  4G, G 1 4  

��::i� �,';::1(· '('"I;;� . 'i;lJT���
m

&ll�;) : : : : : : : : : : : : : : :  !g:?t� 
Ileddles, R'nuHons Loon.: Harlless Co . . . . . . . .  4H, 5 1 :{ 
} iOl'RP hlallke1 s. I�.  C. ChaRe & Co . ,  . . . . . . . .  4(-}.5g!J 
Illk, writing, Thaddt'us Davi.ds Co . . . . . . . .  , ,  4G. G40 
Knitted undenn'ur for ladif's, mpn, and 

ehHdren, Utiea Knitting Co " . . . . . . . . . . 46, 652 
Knivf's Hnd ra�OI's, poekpt, ]S"puillPyer & 

IHmoml . . . . . . . , . . . . . . . . . . . . . . . .  0 46,520, 
Luxat ivt's, FORter-l\filiJurn Co. . . . . . . . . . . . .  . L0atl.  ,vhi tp.  TriP!)tl Paint Co . . . . .  , . . . . . . . .  . 
LC'ather, japamwd and waxed, II. \VallPl'� 

46.!J21 
4G,552 
4(l.335 

stein . . . . . . . . . . , . . . . . . . . . . , . . . .  , . . . . . .  , 4G, 6[)[J 
Lpdg'Pl"s and ]om;e leaf biu<iE'rs, 100Rf' leaf, 

Tpngwal1 I'�i1e & Lf'dgPl" Co.  of N.y . . . . .  46, G:W 
Lime, hydra ted, Honston Brothers Co . , . . . .  46, 557 
LiuiulPnt or liquid for 0xtprnal application, 

Dr. B . .T. Kendall Co . . . . . . . . . . . . . . . . . .  4G,54G 
Lnhrieating HlP ttxl('s of vphic1(,A ,  pl'epal'a� 

t ion ill paste form for, L. C. Rammis . . 40, H:i:i 
Malt extract, non�intoxicati Ilg, IlHiPpendent 

Brewing Ass 'n  . . . . . . . . . . . . . . . . . . . . . . . .  4(), 621 

Agents Wanted 
i n  every railway shop to 
solicit subscriptions for the 

!ilailwaeJJllaster JJIlechanic 
ONE DOLLAR A YEAR 

LIBERAL COMMISSION TO AGENTS 

• • • •  ADDRESS • •  · 

Railway Master Mechanic 
Security Building Vanderbilt Building 

CHICAGO NEW YORK 

LET US  B E  YO U R' FACTORY 
W R IT E  FOR ESTI MATE O N  A N Y  AR'l'I C L E  

Y O U  WANT MAN U FACTU R E D  
STA M P I N G S .  M ODELS. E X PER. WORK 

W R ITE F O R  F R E E  BOOK LET 

i 
i 

HARDERFOLD 
HYGIENIC 
UNDERWEAR 

Inter=Air=Space System 
Is two fuld thl"otlg'hont, afi'orriingprotection again<;t the vicIssitudes of our variable climate to 
Invalids A thletes 

Professional nen 
Merchants Accountants 

And all occupations in life, indoor or out 
Over Eleven Hundred Physicians 

f:r�: e���!ll���et�ftifK!nfI�l;�!��� sys"tE'1ll of underelothillg. 
HARDERFOLD FABRIC CO. 

163 Rivtr Street, Troy, N. Y. 
Sena jor catalogue 1--------------------------

THE CITY OF NEW YORK 
Department of Street Cleaning 

NEW Yo UK, Septemher 2, 1�05, 

�f��;�iHg�iRtt��:�
�, 

c.Jl�������d�-tI\\�. l�7: ' j-ia·): ..
.
. .' : :  :�:�i1 1 -----

}.jjlk, evaporated crpam, and canned milk, )len and uoys wanted to earn $5.00 a day after two 

THE C LO B E  M A C H I N E '" STA M P I N C  CO. 970 H a m ilton St.,  Cleve land, 0 • .  (J ontract for t h e  Final D isl)Osition of G arbage 

in the B orough of JUallhaUan, for :Five 

l\Inf'ilagp :uHl mnei laglnouR fluids or paRteR, llROS. CO. PI .. UMBING SCHOOLS, no r:L'enth Avell ue. 
'l"haddf'UR ])a \'ids Co. , .  , .  . , . . . .  4fi.G7f:l New York. Cincinnati. 0" 81. Loms. Mo. �"'ree catalog. 

(a) Years, from A ugust 1 ,  1 9416. 

Bids for the above contract will be received at rhe 

contiellfwd. Rt Charlf'R Con<iC'nslllg Co . . 4G, G:;� months' lnstructioll. p( sition guaranteed.' CO Y NE \ 
JVrnstal'(1 dud pppper, Consnnwrs Rupnly ('0 . 4H,;:;Q l 
l\Iuslard and spkes. �h(,l'lm111 nrothpl s & Co. 4(i, n:�G [II��'r.9':Irrr_� :i\Iain Office of the Department of Street Cleaning, 
?vrUR�lrd. pl"<'par(->d, Fnlneis II. I.Jeggptt . !.� � lM1..� Cor!iss Engin e", Brewers' I Nos. 1:1-21 Park Row (14.th floor), Borough of Manhattan. 
N(,w��;lpe·r: · ;� (·'(·' l�l,:: 

. 
n·. · ·i:. · ·DjT;�I�;o·Jeo 4� · (iO ' : !�:f�)� . tlG�"G�

o
(��:

r
�99J\6��:t�����{ • • Ji��uk���j�� until 12 o'clock, noon, Monday. November 6, H1()5. Oil, manufadurt'd snhRtltutl' for cod liver, 

Danhury Ph:.ll'mfl cal Cn. . . . . . . . . . . . . . . .  4() . G � 1  
OilR .  ilillmillatillg, 'Vilbllrinp Oil "-.-orb; . . . .  46, 6!)4 
Organs, r(>pfi, Cahlp Company . . . . . . .  o 4G , 571 , 4(). .Fi7"  
l'�) i l lt .  R. II. Goddil1 . . . . . , . . .  , . . . . . .  41:i, fi5--1 
Paillt ,  mix('rl liquid, AmE'rican Standard 

Composition Co. . . .  , . . . , . . .  , . . . . . . . . . . .  4n . fiH4 

For further information as to the nature of the 

MODELS & EX P E R I M E N T A L  W O R K .  
Inventions developed. Special Machinery. work and the manner and requirement o f  the bids. 

E. V. BA I L LAR O .  24 Fra n kfort Street . New Y o r k .  bidders should call upon the Commissioner o f  Street 
Cleaning, and should also read the advertisement of 

�·��i;:,��' �����dI'E':!�ldV\-'-in��tJ��m�I'(�(;: . . ,j.- ' ·l\·I � 4G,GGB BALLO ONS A eronaut L. :OStevens, 
Box 181 Madison Sq" N. Y. said contract now appearIng in tbe " (lity Record." 

\\-'-'all:lco . . . . . . . . . . . . . . . . . . . .  , . . .  , . • . . . .  46, ().[):1 
Pprfumery, toilpt wah-;rR, extracts, and 

cologne, D. R. Bradlpy & Son . . . . . . . . .  , 46.GR7 CAL I FORN IA  �:�{��g��r5�1tl�wo��tgr.
f
s�

r
F����S�� PprfllllH-'S, R II .  �illitb . . . . . . . , . . . . . . . . . . . . .  46, 6:17 

JOHN MeG. WOODBURY 
C OIDJnissioner of Street Cleaning Pf'tticoats, Dirllwnll l\Iannfacturillg Co . .  " . .  46, 647 

Piallo n1:JYf'I'H and �p]f playing pianos, anto� D RY I N G  MAC H I N ES .  s. E .  WORRELL 
Piall���

ti
fulli����� i��·all�· .(.�(;: . : : : : : :  : : : : : :  : : :  18;g+2 Hannibal. Mo. Lea rn Telegra p hy a n d  

Pills and tabl('ts, cathartic, FORtpr�MillJUrn 

1'Io\\�,
O

'a",i ' ;';;Iti�at(;,:;. ·  '1,i:;)ii'Il',: ' pi;);,: ·C�: ·. : ·. : :3:�n Special nachinery designed and built to order. 

Plows and parts thf'reof, Oliver Chilled Plow G. M. �IA YEH, M.E., 1131 Monadnock BI., Cbicag-o, Ill. 
R a  R .  Acco u nti ng 

$50 to $100 per month salary assured our graduates under 
�"'it��est y �;t�� �

t
f �:'feg��T>�n��h�6fs �"1m�r{���i

t
��l: ""'orks . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  46, tl22 

Plows, (:llltivatorR, and harrO\ys, Moline I PIo","" Co. . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  46, 51 k 
Pllz�lpR, It. II. IT'!tehillsoll . . . . . . . . . . . . . . . . . 4()'S[JR 

dorsed by all railway officials. OpC1'ators always in rie
mand. Ladjes also admitted. Write for catalo/o!ue 

Remedy for childrpn' s  diseasf'R, Anglo Amel'- _. .. 
i{pmE'dy, c01lgh, V\' . C . .  Aughmbaugh . . . . . . . .  46, 642 1 M O R S E  S C H O O L  OF T E L E G R A P H Y  

C i n c i n n a t i ,  0 . ,  Buffa l o .  N .  Y . ,  A l l a n t a ,  G a  • •  La Crosse .  
i ean  Drug Co . . . . . . . . , . . . . . . . . . . . . . . . .  46� ()4G RUBBER Expert l\'anufactur · 5  Rrmf'<ly for IddlH" ' .  h1 't(lder, and rheumatic Fine Jobbing workr troublps.  E. \V. Hall . .  , . . . . . , . . . . . . . .  46J i44 I 

W i s . ,  Texarkana. Tex •• S a n  Francisco,  C a l .  

Ribl� ms, silk, W. Openhym & SOil S .  . . 46. 6::0 PARKER, STEARNS & SUTTON, :228.229 South St., New York Ronting felt and paper, ,T. A.  & 'V. nIrd ------ --- -�-____ �__ _ _ _  _ ' AUTO STORAGE BATT ERI ES 
. ALL KI N DS 

& Co. . . . . . . . . . . . . . . . . , • . . . . . . , . . . . . .  , .  46. o0� 
Scrp\y wrencbps, adjustable, Cons V\Trench 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46. G4�, 
RlwPIiug, �Hnot, Hooper & Co . . . . . . . . . . . . . 4G, G26 
ShpIls and eai'tridgps, shot, 1Yinehpster He� 

IJ,�ating Arms Co. . . . . . . .  , . . . .  , . .  , . ,  . . .  46. G41 
RhirtR, outer and d rpss, ]Jarl & \Vilson , 

46. 60'l, 46. G04 
Snap. KpndaIl Manufacturing Co" . . • . . . . .  , ,  4 G . G 1 5  
Roap, V\Tilliam '\'altke & Co . . . . . . . . . , . . . . . .  46. fi40 
:" o:ln powdpl", Kf'ndall Manufacturing Co . . . . 46. !)nO 
SpiceR, Fnmcis H. Leggptt & Co . . .  o 4fl . 60R, 4fl,GJ2 
S t:J il lA ,  fillf't's, and varnisht"s, .T. P. KUl'feps 

PaInt Co. . . . .  , . . . . . . . . . . . . . . . . . . . . . . . .  4(j. 51 6 
�bJillS or finishes, Pratt & Laml)('rt . . . . . .  , .  46, fi2'[) 
:--::tovps and ranges, Anchor ::-1tov(' and 

Rallj!p Co. . . . . . . . . . . . . . . . . . . .  , . . . . . . . .  46, 502 
:--::to\'(-'s, flU'JWepS, and part� of stoVf'S and 

fUl'nacps Charter Oak ��tove and Rn ng(' 
Co . . . .  .' . . . . . . .  ' . ' . 0  • • • • . • • . • •  . 46. 50G to 46, 509 

:--::toVf'S, rangps. alHJ IwatprR anu pInts 
ther('of, COlltillPTltal �tOYp Co . . . . . . . .  , .  46,510 

I'ltovps. l'Hll.tWS, rIPa1"(�l·s. mal partR tlwrE'of, 
PittRbu'''g Stovp and R:'lllge Co . . .  , . . . . .  46,565 

Rt()vp�. " 'Ulges, heatel'�, gas hur-neI's. hot 
nlatpp, . HlIO partR thereof, Pittsburg 
Stove fwd Range Co . .  , . . . . . . . .  , . ,  . . . . . .  46. 524 

S,-'-l'nn 'j lid molaRses, Franc'is H. Lf'ggptt . �� Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . 4f).01 1 
�-.. rnp, tahlf', Ne\v York GhwoR<:' Co . 0 46 , 5 61 ,  46,Gf)� 
rrC'a (;onsumC'rs Supply Co. . . . . . . . . . . . . . . . .  46. fin,� 
'rf'a: FranciS H. Legif'tt & Co . . . . . . . . . . . . , 4fl, 61 :1 
rrpas, G. B. Farrington Co . . . . .  , . . . . . . . . . . .  46,G28 
TirC'R. rnblwr vehirl0, Goodyear Tire and 

Ruhbe-r Co. . . . . . . . . . . . . . . . . . .  . 4 f: . 5:30 to 4G, 533 
Tin's. soUd and pneumatic, and india rub

llf'r eOVf'r bandages. repair shpC'ts, 
plastprs. and patchps for such tin�s, 
india ruhber, Continpntul Caoutchouc Co. 4G.595 

TOllic, E, B. Suthprland Medieinf' Co ,  . . . . , 46, 64R 
Umll?-I"skirts, .Tackson Skirt and Novelty Co. 46, 622 
Varnishes, japans, oil finish, and bron:dng 

liqnid, ·Ma;vpl" & I...cwwf'nstein . . . . . . . . . . .  46. 556 
Yelltilators, Dowrnan�Dozier J\{anufaetur� 

iTlg Co.  . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .  46. fi 1 2  
\VaRhboards, Anwrieau \VaRbboard Co . . . . . . .  46,5Hf) 
\Vatf'hps, watcheaRPs Hnd watch move-

lIlelliR,  I'hil,J(lelph ia  \Vatch Case Co . 0 • •  16. 5H4 
vVhisl. y ,  �. J.  Lang & Son . . . . .  , . . . . . . . . . . .  4Ci, 51 7 
'Vhisky. L. Adler . . . . . . . . . , . . . . • . . . . . . . . . . .  4CU i82 
vrhisky, .r. IT.  Bean . . . . . . . . . . . . . . . . . . .  " . . 46, 5RFi 
'Vhisky, R .  & S, IT. FI'Piberg . . . . . . .  , . . . . . .  4 G, t n 5  
""'hiRky. fTpllry Kroger & Co , . . . . . • .  , . . . . . .  4 6 , �!S 
Whis_Q', ,Tohn EIhvung0I' Co, . . . . . . . . . .  , .. . .  46. 60)0 
'YhlP� snurkling and distilled, T.  Marlll� 

Ilr�le & Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46,624 
'Yirf' netting, Gilhf'rt & Bennett .j\::annfac� 

tpring- Co. . . .  " . . . . . . " . . . . . . . . . . . . . . . .  46, G29 
'Yoodvvorking' maehitws. cutter and matehpI' 

ll (';l(ls nsen ill, Samuel J.  Shimer & 
�OIlS 46. 634 

'Vool. botil· · ·s·c��H�·il · ·�J�(i ·  . il; ' 
. th� '  . 

g·r����: 
pullpd, H .  Hdunidt . .  , . . . . . .  , .  46, G:�G 

Y(!ast powdpr, Shennan Brothers & Co . . . . . 46,568 

LAB ELS . 
"Dainty ;';-uil Ellampl ,"  for nail powder, 

R .
. D. Petprs . . . . . . . • . . . . . . . . . . . . . . . .  , .  1 2 , :184 

" Ol'i l'llt Nnt on, " for massage CI'f'aIll , H. 
D .  Pet-erR . . .  , . . . . . . . . . . . . . . , . .  , . . . . . . .  1 2 ,:380 

"l'l'idp of Heidsville �moking Tobaeco ,"  fot." 

"Tai��
o
�;l��l. ,\

0
1���.('°I�e�i('i;1��

r
I'�1 �er����· .(](.) :  ��:���� 

",,-'-a1'bler �Thiskf'Y ,"  for  \\"hisl{y. H. L .  
Griesedieck Distilling Co . . . . . . . . , . . . . . .  1 2 , :381 

PRINTS. 
",,"Thite House Sho('s, "  fOl' shoeR, TIrown 

Shoe Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 1 , 428 

A printed copy of th(! speCification and drawing 
of any patent in 1hc fOrf'g"oing list ,  or uuy pah'ut 
in print issued sinep 1R6:3, will be fnrnished from 
this oilicp for 1 0  ('(�nts, provided thp lHlm(! and 
number of thp patent dpsiJ'NI and the date he 
giV('n. Address i\-IUlin & Co. , 361 Broadway, New 
York. 

Canadian patents may now bi:� obtained hy tIl{' in� 
vpntors for any of tlw invelltions nallwn in the fOI"p� 
going list. �For tpr'lIlR and furthf'r particulars 
addrpss Mnnn & Co. , �W1 Broad\\"ay, Nf'w York. 

EX PERIMENTA L WORK Scientificallv 
and accurately executed. j\lodels and small machinery 
��1���g�e ��;�����E & VOLKMEH, 61 Fulton Street. 

THE WILLARD STORAGE BAT T ERY CO . C L EVELAND 0 

GINSENG The money making c r o p .  
J; N  V:.�NT"'ItS.-Our speCialty i s  practically devel.. �::J!rngfg�ow Rh

o
��:�ls°�� opIng InyentlOTIS: Design and bu�ld special, plain and . dollars worth annual ly. Roots aut0!!1atlC machmery. presses. dIes, models, patterns for sale. Plant now. LIterature free. Write today. lind JlgS Rend for Booklet No . 5. I BUCKINGHAM'S GINSENG GARDRN. A .  NACKE & So,",. 236-42 S. 9th St., Philadelphia, Pa. Dept. 4, ZaneSVIlle, OhIO. 

GINSENG $25,000 made from one-half acre. Easily grown through .. out the U. S. and Canada. 
thousands of dollars' wortJ:'°���rs y:i�d �����

n 
ft�r ���: Send 4c. for postarre and get our booklet D N telling all about it. McDowell Ginseng Garden, Joplin. �lo. 

LESLIE'S 

MASO N ' S  NEW PAT. W H I P H O I STS  
save expense and liability incident t o  Fllevators. 

Adopted by principal storehou:o:es in New York & Boston 
Manfd. hy VOLNEY W. JUA SON & CO., Inc. 

Providence, ]{. I . •  U. 8. A. 

WEEKLY 

Fifticth Annivcrsary 
of Atnerica's Oldest and 

Paper 
1 4. 1 8 5 5  

Best Illustrated 
E s t a b l i s h e d  D e c e In b e r  

II IIHE fi"t uumbd of LBSLIR'S WEEKLY was publhhed Dcccmbc, 
1 4, 1 8 5 5 ,  by the late Frank Leslie, and it is the intention of 
the publishers to fittingly celebrate the Ha�!- Century Mark 

by a handsome double number, combining the 

Christmas and Semi: Centennial Numbers 
in one issue, under the date of December 1 4, 1 905. 

It is a matter of great pride to the publishers that LESLIE'S WEEKLY 

--the pioneer of illustrated j ournalism--is to-day more prosperous than 

at any time since its foundation , and is recognized by the entire world as 
the most progressive and best illustrated newspaper published. 

We earnestly request the co-operation of our friends to m ake onr 
Semi- Centennial number the best ever published. It will be an issue 
that will be kept for many years. We can recommend this number to 
all advertisers. Copy should be ill our hands by November 1 5th at the 
latest. We want you repncsented. 

-
WILLIAM L. MILLER, Advertising Manager 

225 Fourth Avenue, New York 
\Vestern Represen ta ti ve 

CHAS. B. NICHOLS 
13I3 Hartford Building 

Chicago The only � publication 

Eastern Representative 
J .  FRANK STONE 
25 Journal Building 

Boston 



II iOO CO:;:t: 
Art Education 

The offer already accepted 
by 20,000 delighted people. 
Just take a minute to read 
what we offer at this un-

heard-of price and then send for it. 
:-iplendiuly illu'!tl'ated. Thorough, practical, complete. By Chus Hope 'Provost, contributor to leading publIcations and originator of correspoll(len..:e art instruction. 

O O N T E N TS 
TECHNIC-- W  orking' with pen, brush (oil and wn;tel' color), pastel, g'rease and eonte erayon, lead pelleil, ('arbon pencIl, scnl.tch paper, chalk plate, Hen Day machine, silyer print work. Also the yari�us "ffects used by pell arti�ts, inc1udiny: quick and slow linf;s, Eng-h!!h 

and American styles of treating zlg-7.�g lines, hooked lines, quick 
!�::�in���bleDi:t��p:tc����i���.pli�f;'a���tte���O��P)�i;�� � I�T(�t�� 
graphs. What materials to use, mcludillg papers, cam!ase;;, and bristol boards. Tools and how to handle them. Drawing from 
�t��ureb!��i��n1rol!tnd:e����)�O�it�' t��s:a��" :i�;('��)J��������� 
measurements of different parts of the human body-head, hands, 
feet, legs, arms, etc • .  COL.oR-primary and ;;:econdary colors, etc., 
=-1��n;��es ��d' ;�u���s �ffe;;;l;e:��e;ic���ial ��:��TI�!�!���� 
-Cop)ing and originating. Roman, block. old English, and Script st,yles shown. Elementary, historic, and geoIllet�i� orn�e:t;lt. ConventionalizatIOn of flower!'!, ornamental cOmI)OsltJon, plCtDrml 
compo;;ition (induding fonn and color arrangement and balan('e), 
������, 'j�;:" a����:tf:��,g'eo�������:nfr:ugh!:��I:\�er�;�P::Jsi��;: 
perspective. Bn.,n!'ss D.ETAILS-How .to sel! lll(,�l�res, how to get 
a pOl'lUion as an !wtlfl.t. pl'lces and salarle8 paId, hst� of names of 
publishers anrl oihers who huy wor�J how to p:;tck pIctures.to send 
by mail or eXllress, etc. ExpIanatlOns of varlOllS engravtng and 
reproduetIve proeesses. " How to Illustrate " sent prepaid to any address in the world for 
$1 .00. (Limp. Cover;;.) A more handsolllely bound e(lition in cloth eovers, $1 .50 prepaid. 

Remit to-day, as t.hiR offer may be withdrawn at any time, or 
send 'le. stamp for hooklet. 

BROWN PUBLISHI N G  C O .  
1617 Flatiron Building. New- York 

New York 
Belting & Packing Co. Ltd. 

Manufacturers of high grade Rubber 
Belting, D iaphragms, Dredging Sleeves, 
Emery Wheels ; Air Brake, Steam, 
Suction and Garden Hose, etc. , Mats, 
Matting, Interlocking Rubber Tiling. 

Also manufacturers of moulded and 
special rubber goods of every description. 

TVrite for catalogue. 
91 -93 Chambers St. , New York 
To' INVESTIGATE 

The mechanically correct DURYEA, invariably is to purcllase. llurye-ul!'. :lre different is the reason. Patented features make them for Comfort and Economy Supreme. Send for leaflet it Tells the Reason Why. 
D U R Y E A  POWE R  CO., 44.g/j. Aeyrud St •• Read i n g ,  Pa. 

Stationaries. Portables, HOlSters. Pump
ers, Sawing and Boat Outtlts, Combined 
with Uynamos. 

G asoline, " Gas, Kel"OSene. 
Send jOr Catalogue. 

State Power N eeds. 

CHARTER GAS E N G I N E  C O . ,  Box 1 4 B .  STE R L I N G .  I LL.  

W h at r S - O aus ' T i p - To p ?  
'l'0 I�UOVE that Daus' " Tip-Top " is the best and simplest device for making 
��:le�°l:!�St)��:Tll�:�'��l!\��I;�� :i� ship complete duplicator, cap size, 

without deposit. on ten (10) 
�i.:: ::�i'o le�s $5 
trude discount of Net 
33}f1 per cent. or 

The Felix A. B. Daus Duplicator Co., Daus Bldg" 111  John St., New fork 

S I Ail  varieties at. lOWeSt pnces. Best 1laUroad 
Track and 'Vag-on or Stock Scales made. C a 08 Also 1000 useful artICles. inCluding Safeh, U Sewing Machines, BicyCles, Tools. etc. Save 

Money. Lists Free. CHICAGO SCALE CO •• Chicago, lll. 

CRUDE ASB ESTOS 
DI R E CT F R O M  M I  N E S  

P R E PA R E D  I R .  H .  MARTI N,  
ASBESTOS FIBRE O F F I C E, ST. PAUL B U I LDING 
for M a n ufactu rers use 220 B'way, New Vork. 

1.;f;.I�s�te!r�eo�Pticonfil and Moving Plcture Ma
chines. PubliC Exhibltions PAY BIG. IlIIfI!"�1 Small capital reqUIred. Views and Films 
illustra.ting any subject. Catalogue free. 
Magic Lanterns for Home Amusement. McAllister, 49 N:��u ��� ���A:;'rk. 

H4U5Ch �Lomb 
Microscopes 

This is an invitation to send for our 
illustrated catalog of Microscopes if you are 
interested in best instruments for the least 
money, those that are used in the leading 
laboratories everywhere and by individua.l 
workers who know the best. 

Bausch & Lomb Optical CO. 
M A N U FACTU R E RS 

R O C H E ST E R ,  N .  Y .  
N E W  Y O R K  C H I CAGO eOSTON 
SAN FRANCISCO FRAN KFO RT A-M GERMANY 

J ESSO P'S S T E E LTHe\'�\RV 
FOR TOO L S, S AW S  E TC. 

Wt:!! J E S SOP '" SONS L: g  91 JOHN ST. 'NEW YORK 

Scientific American 

20th CENTURY SOAP 
� purely vegetable oil soap , containing no lye, but � cleaning by the penetrating nature of its oils. 

Good for engineers, electricians ,  chemists, etc. 

It thoroughly removes all stains, such as rust, g rease and 
oil , either from the hands or clothing, without inj uring in 

the slightest. Also unsurpassed as a Drilling Soap. Has 

no equal for a utornobiles. For cleaning floors and walls, 

especIally hard wood, it is invaluable. Does not inj ure 
the polish, but adds to the lustre. If your dealer does 

not keep it, send us his name and address and we will 

send you a sample can free. Special attention given 
to export orders. 

HOFFHEIMER SOAP COMPANY 169 E.. JACfiSON BOULE.V AR.D 
Eastern O ffi ce. No. 1 Madison Square. NEW Y O R fi  
Renshaw- Building. PITTSBURG, PA. CHICAGO 

La.rgest High. Head 
Centrifugal Pump 

in th.e World 
CapaCity 10.000 gallons per minute. Total lift 550 feet used 
for hydraulicing on one of the largest placer mines in the 
world. See ScienUjic American, A'Ugust 19. 1905. Catalog No.20. 

Byron Jackson Ma�h i ne Works, San Francisco, Cal.,  U. S. A. 

The Modern Machines for Mechanics 

Every present or prospective home 
builder should know two things 
about a roof : 

Closed, ready for use. 
This is a novel but very practical idea. 
Just fill the Porcelain container or cup with 

tobacco . and light. close the pipe and you 

�an smoke com.f�lttably while riding. driv
tng or automobllmg against the wind at 
high speed. 

Smoke without risk among the most inflam
mable m aterial . �ontainer. being unglazed. absorbs the nic
otme. To clean. place. cup in fire. :rhe Barger Safety PIpe is a prime favorite 
WIth sportsmen, farmers . trainmen, workers 
in offices . workshops and factories. Looks 
like a cigar. Convenient. safe. cleanly and 
only costs 50c postpaid. including extra 
tobacco container. 

Sold by best dealers everywhere. 
THE BARGER SAFETY PIPE CO. 

Dept. 22, Hopedale, Ill. 

OCTOBER 7, I905· 

See Your Hair Grow 
GRAHAM'S 

Glass Vacuum Cap 
TRADE l\IARK 

The transparent " PNEU-VACU " CAP gIves you an opportunity to watch the "proce�s, and when you have caused a good, healthy, red glow in the scalI) you know vou have brought the blood to the seal]} again and that it will do the work nature intended. It l!."urishes t.he hair 
���icl�!:n��:�u��r�����thy f��W������ OVERDO the matter, or worse still, not keep up the stimulation long enough. 

SOLD UNDER :BA�K GUARANTEE. 
Booklet on request. 

Vacuum Cap·Appliance Co 
Suite 910 Downing Bldg. 

NEW YORK 
CITY 

The Way to be a Thinker 
is to get i n  touch with thinkers. All the world's 
prizes are captured by those who have seasoned 
their energy with the spice of originality-and 
originality means the habit of clear and fresh 
thinking. Even the best of us have a tendency to 
fall into mental ruts, to go plodding on year after 
year, in the saIne track, to do things without know
ing precisely why. The way to keep alive. the way 
to be original, the way to be a success, is to talk 
with brainy people and to read books that make 
you think. That's the reason 

The New Science Library 
is a cure for mental paralysis. It contains the best 
work of Darwin, Huxley. Spencer, Tyndall a n d  
great leaders o f  modern thought . It will t e l l  you 
what the famous Darwinian theory is ; how the 
planets are weighed and their motions charted; what 
radium is ; how liQ.,uid air is made and used- and 
ten thousand other mteresHng things. It is a work 
to be read and enjoyed, for it is written in a clear 
and interesting style - not abstruse or technical. 
The work consists o f  sixteen superb volumes, hand .. 
somely printed and bound. 

84= Page Book FREE 
If you mail us the coupon below at once, we will 

send full information about the New Science Library, 
and how you may get it at half price and on the In
dividual Payment Plan, by means of which you can 
arrange the payments to suit yourself. 

At the same time we will send you a copy of our 
handsome 84-page book, " Some Wonders of Sci
ence. " 1.'his book, containing articles by Huxley, 
Tylor. Proctor and Ray Stannard Raker. is so bright 
and interesting that you will read it fronl cover to 
cover, and when you have read it you will wonder 
how you ever could have thought science dry and 
dull. Each copy is beautifully illustrated and 
printed. As long as the edition lasts, we will ex
change a copy of it for the coupon printed at the 
bottonl of this advertisement. 

Public Opinion 1st. That tin makes the best roof. 
2d. That " Taylor Old Style " is 

the best tin. S T R A I C H T  L E C S  40=60 E.  23d Street New York.  
A little book o n  the roofing question, called 

"A Guide to Good Roofs." will convince you of 
these two facts, and this conviction will probably 
save you many dollars and much disappointment. 
It is sent free on request. 

N .  & G .  T A Y L O R C O M P A N Y  
ESTABLISHED 1810 

P h i l a d e l p h i a  

If yours are not so, they will appear straight and trim {i: you wear our Pneumatic or CushIOn Rubber Forms. Adjusted instant� ly, impossible to detect., easy as a garter. Highly rt'eommended by 
�:�rrs,an:h):�rcirnso��r' lll��r:f fashion. ·Write for photo illus· trated b o o  k and testimonials, mailed under plain letter seal. 
The A l i s o n  Co •. Dept.  A 4 ,  

BUFF ALO, N. Y .  

Instant power control and 
direct power transmission 

These are two points that make 
the Rambler the car you ought 
to buy. 

The hand you place on the 
Rambler steering wheel controls 
both the speed and the direction 
of the car. You regulate the sup
ply of carbureted air for the engine, 
by a simple pressure of the finger. 

The Rambler chain transmission 
applies every ounce of power the 

engine generates direct 
to the rear axle. 

Instant control, no loss of power and mechanical simplicity 
throughout, fit the Rambler for driving over country roads in 
all kinds of weather. 

Write for the Rambler catalogue illustrating and describing 
the different models. 

Surrey, Type One, illustrated above, complete with lamps, tools, etc., 
$1,200.00. Cape Top, $100.00 extra. Other models $650.00 to $3,000.00. 

Thos. B. Jeffery at CO. 
Main Oftice and Factory, Kenosha, Wis., U. S. A. 

Bran.ches : 
Boston , 145 Columbus Ave. 

Philadelphia, 242 N. Broad St. 
Milwaukee 457-459 Broadway. 

Chicago, 302-304 Wabash Ave. 
New York Agency, 134 W. 38th St. 
Agencies in other leading cities. 

Sci. Am. 10·7 EXCHANGE COUPON 
Good for o n e  cOlllplimentary copy o f  " Sonle 

Wonders of Science, " if mailed at once to Public 
Opinion , 44-60 East 23d Street, New York. 

NAME . . . . • • • • • • • . • • . . • • • • • • • • • • • • . . . . • • • . . . . . . . . , 

STREET • . • . .  _ . . . • • • • • • . • • • . • • • . • • • • • • • • • • • • • • 

CITY AND STATE 
We will send, at the same time, full particu

lars of our New Science Library and our Intro
ductory Half-Price Offer. 

Send the N a m e  of Y o u r  Car or engine, and we will send tull infor-
:��i� 8:��k��. ��rt�st ��r��; battery charger for automobile, launch or gas engine. Address, 

The Dayton Eleetrical Mfg. Co. 
98 Beaver Bldg. Dayton, Ohio. ----

UNIVERSITY 
SHOE 

( Trade-Mark. ) 
Heaviest oily graln l eather-tan col

ored. Watertigh t construction. Com
fortable and n early indestructible. 
Send for pamphlet. 

J. P. TWADDELL, 
1210-11U2 Market St., Philadelphia 

See How Easy It Is 
to c l e a n  you r  auto or carr iage with the 

IDEAL C A R R I A G E WAS H E R  
N o  Splashing. No Cold Hands. Saves 40% 
Water. Saves 60% Labor. Impossible to 
Scratch or Injure the Finest Finish. Keeps the 

Varnish Glossy and Bright. 

Price, delivered, 1M $3. 00 each. 
Send to· day. You will need it to-morrow. 

IDEAL CAURIAGE W A8J1EU CO. 
148 L enox St., Rochester, N. Y. 

I�DNEftf-RIIA1�URrAEES 
91 N Df A.CCDRATElIcJlAPID.'D��sii&1 ',KBULY& (o·U!I[AbIJ·llt 1J-:iA 
15 to 21 South Clinton Street. 




