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OLD FRENCH MACHINERY AT PANAMA DOES 

GOOD WORK_ 

We have been so a"customed to consider the French 
machinery at PanamU. as a worthless asset, that it 
comes as a very grati fying surprise to l earn that one 
of the old dredges, whiCH had been lying in the Rio 
Grande River for more than twenty years, has been 
rebuilt at a moderate cost, and is now capable of ex­
cavating 1 20,000 cubic yards of material per month; 
or as much as can be removed by four of the most 
modern 9j-ton five-yard steam shovels. When the 
dredge has been put in service at the La Boca entrance 
to the canal , it w ill be capable of doing more work 
than a modern dipper dredge costtng $102 ,500. The 
story of the reconstruction of thi s de1'2lict reads almost 
like a romance ; for the various parts which have been 
used in rebuilding were all of French construction, and 
were found in the jungle or among otlier abandoned 
material scattered along the line of the canal , all of 
which had laiu neglected and exposed to the action of 
the elements for fully two decades. Thus, the three 
boilers, which were found in the jungre near San 
Pablo, were i n  excellent condition, being quite free 
from corrosion. In good shape, also, were the two 
cylinders ; and i t  seems that the engine, which was 
in place in the hull ,  was, in the words of the Canal 
Record, "in e;.:cell ent condition,  and coul d not be sur­
passed by lllodl'rn machinery, either as to adjustment 
or economy of operation." l\1oreover, "the copper pip­
ing on all the mac;linery i s  of very heavy design, and 
shows more careful workmanship than is  found in 
modern machinery."' The excellent state of  p reser­
vation is due, in the fiL.,t pl:J.ce, to the high quality of 
the material, and, secondly, to the fact that it was all 
abundantly covered with white lead and grease when 
the work was shut down. This dredge is similar in  
type to an old Scotch dredge, which was reconstructed 
by the Panama Rail road Co. five years ago, and which 
has been stEadily at work i n  the interim on the chan­
nel from La Boca to :\Iaos Island, w ith a record of less 
than forty days out of commissiOil for repairs during 
that time. I t is  expected that the�e two dredges will  
prove t a be of about equal capacity ; and that when 
both of them are in active operation, there will be a 
marl,ed increase in the total yardage removed from 
the canal IJrism. The material remov.,d is  taken out 
and dumped i n  deejl water by eight self-propelled old 
French hopper barges. It i s  also stated that another 
old French dredge of  a similar type is  now being re­
paired iu the Cristobal (h'ydock, and will  be placed in 
commission about the last of this month. 

... � . 
THE FOUR-DAY BOAT. 

The success of the "Lusitania" in steadily breaking 
all transatlantic records stands for something more 
than the achievement of  an individual steamship com­
]Jany. commen dable though that is, and for something 
more than the success of one of the two great mari­
time nations who are conten ding for supremacy on the 
high seas. For a technical journal the significance of 
the fine performance of this ship l ies in the fact that it 
marks the success ful accomplishment of a supreme 
effort in the development of the latest type of motive 
power, the steam turbine. For all his reputation for 
caution and conservatism, your typical Briton, when 
he does break away from traditions, is  apt to go just 
a little further than his competitor, whether it be in 
the building of a 1,710-foot Forth Bridge cantilever, or 
the construction of a 4 5.000-ton turbine steamship. 
When the dimensions of the two new Cunarders were 
first announced, and it was learned that each was to 
carry about 7 0,000 horse-power in motors of what was 
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then considered to be of a comparatively experi­
mental and untried type,  the marine world stood aghast 
that $13 ,000 ,000 should be risked on such a doubtful 
venture; and when the supposedly 25-lmot "Lusitania" 
completed her first voyage with an average speed to 
her credit of 2 3  knots an hour only, or half a knot 
less than that achieved by the German boats w ith the 
reciprocating engine, there was much wagging of wise 
heads, and reiteration of "I tol d you so's"; and this in 
spite of the assertion of the owners that the ship had 
been jogged along on between two-thirds and three­
quarters of her full power, and had come into port 
w ith 1 ,500  tons of coal in her bunkers. 

The second trip of the "Lusitania,"  which commenced 
at 10: 25  A. M. on Sunday, October 6 ,  and ended at 
New York at 1: 1 7  A. 1\1. Friday morning, has served to 
set at rest all doubts as to the success of this boat. 
The whole voyage from Daunts Rock to Sandy Hook 
was completed in four days, nineteen hours and fifty­
two minutes, at an average sveed of just 24 knots 
an hour, the passage being made in five hours and 
four minutes less time than was taken on the vessel's 
maiden trip. Added significance is given to this per­
formance by the official announcement that the vessel 
was not driven to her full capacity. the intention 
being to let her extend hersel f a little more on each 
succeeding voyage, until she has demonstrated her 
maximum transatlantic speed. It should be remem­
bered that her contract with the government, on which 
hinges the payment of a $750,000 annual subsidy, 
makes it necessary for the "Lusitania" to make a 
complete voyage from Queenstown to Xew York and 
back at ar'! average speed hal f a knot faster than was 
made on this trip ,  or 24lj� knots an hour. Seeing that 
the "Lusitania" averaged on her trials nearly 2 5  �� 
knots for 1 ,200  miles, there can be l ittle question of 
her ability to make sure of the subsi dy. When every­
thing is  thoroughly shal,en down, and the officers and 
the crew are familiar with the ship,  i t  will not be sur­
prising if ,  under favorable conditions of a smooth sea 
and fair weather, she shoul d mal,e the run at 25  knots 
an hour, or in four and a half days. This would bring 
the ship to her dock in New York Thursday evening, 
and would enable not only Xew Yorl" but cities far 
in the interior,  to receive their mail one day earlier 
than they do at present-a convenience which, in itsel f, 
would go far to justify the great expense of the con­
struction of these two fine ships . The arrival of these 
boats on Thursday evenings coul d be made a certainty 
hy setting the hour of departure of the last mails from 
London three or four hours earlier in the day than at 
present. 

In addition to securing the land-to-land record, the 
"Lusitania" on two days broke the record for all-day 
steaming, doing 608 knots on one day and 617 knots 
on another, as against the highest previous record of 
6 0 1  knots, credited to the "Deutschland." Her aver­
age speed of 24 knots an hour is about half a knot 
faster than the h ighest average of the "Kaiser Wil­
helm 11." and the "Deutschland." I n  l ooldng back 
over the record for the l,dst fifty years of transatlantic 
travel, i t  is  interesting to note how steady has been 
the increase in speed and the reduction in time. In 
1856 the "Persia" crossed over the same course in 
9 days, 1 hour, and 45 minutes. The first eight-day 
boat was the "Scotia,"  which in 1 8 6 6  cut the record 
to 8 days, 2 hours, and 48  minutes. To the "City of 
Brussels" is due the credit of  being the first seven­
day boat, her time being 7 days, 22 hours and 3 min­
utes, made in the year 1 8 6 9. It  took eleven years to 
bring the record below seven days, the honor of this 
performance fall ing to the "Alaska ," which, in 1 8 8 2 ,  
m a d e  the t r i p  in 6 days, 1 8  hours,  3 7  minutes. Seven 
years later, in 1 8 8 9 ,  the "City of Paris ,"  the first of the 
tw in-screw liners,  reduced the time to 5 days, 19 hours 
and 18  minutes. To develop the four-day boat has re­
qui red eighteen additional years of development; and 
apparently the feat became possible only with the ad­
vent of the Parsons steam turbine. 

••••• 
PROSPECTS OF RELIEF OF BROOKLYN BRIDGE CRUSH_ 

The Public  Service Commission is to be congratu­
lated upon the lucid analysis which it  made in a re­
cent report on the causes of the Brooklyn Bridge 
crowding and the probabilities of its early relief. 
The congestion was rendered inevitable by the fact 
that the B rooklyn Bridge is  practically the only avenue 
between the two most important boroughs of the 
city, and that no less than eight elevated lines in 
Brooklyn are focllsed onto the s ingle elevated bridge 
track, and sixteen Brooklyn surface l ines converge 
onto the one trolley tracle Evi dently, the most ra­
tional method of relieving the congestion would be to 
divert as many of these tracl,s as possible to other 
river crossings, whether by tunnel or bridge. This, 
however, will take time, and can only be done by de­
grees as the various alternative- routes are com­
pleted and put in o]Jeration.  

Meanwhile , it is possible to quite materially re­
duce the congestion by putting in operation various 
devices and plans designed to give temporary rel ief .  
One of the most important of those which have been 

adopted by the Commission, i s  to do away with the 
change of cars at the Brooklyn terminal during the 
rush hours, and introduce a service of through trains. 
This through service, and the better distribution and 
handling of the ]lassengers at the Manhattan terminal, 
will be greatly facili ta ted by the construction of the 
large station which is to be erected on the site of 
the Staats Zeitung building, where the necessary 
clearing and excavation is  now being pushed with 
great activity. The steps for immediate relief ordu­
ed by the Commission include the construction of new 
types of surface cars w ith double-size platforms to 
facil itate quick loading; increased pol icing to pre­
vent di sorder ;  increased traffic regulations to prevent 
obstruction on the roadways; the l engthening of the 
elevated terminal at the Manhattan end of the bridge 
to accommodate six-car trains ; and the rearrangement 
of the Brooklyn terminals to enable additional empty 
trains to start in B rooklyn. 

Although the above-mentioned changes will have 
an immediate and beneficial effect in loosening up the 
congestion, the fundamental remedies are to be found, 
as we have said above, i n the opening of other routes 
aeross the East River. The first relief of this kind 
will occur within the next few months, when the 
completion of the Battery tunnel will deflect a con­
siderable portion of the travel from the bridge. An­
other im]lortant agent will  be found in the connection 
of  the Brooklyn Broadway elevated road with the Will­
iamsburg Bridge, so that through trains may be run to 
the new station which is being constructed below Delan­
cey Street. The completion of this w ork will cause a 
considerable ]Jortion of the Williamsburg and Ridge­
wood travel to come to Manhattan by the Williams­
burg in preference to the Brooklyn Bri dge. The 
greatest rel ief to the Brooklyn Bri dge of any single 
improvement under way will be afforded in about 
two and a half years' time, when the Center Street 
Subway from the 'Williamsburg Bridge to the City 
Hall ,  Manhattan, which is now under active construc­
tion, is completed ; for the new route will  afford the 
most di rect line to Manhattan for the populous dis­
trid lying between vVilliamsburg and Jamaica. 

The Commission, judging from the ]Jresent state of 
the work, bel ieves that soon after the completion 
of  the Center Street Subway, the new Manhattan 
Bridge, which is being built about a quarter mile to 
the east of the Brooldyn Bri dge, will  be completed 
and ready for traffic. As this structure will  provide 
fOllr sets of  tracl,s for trains instead of one set, as on 
the Brooklyn Bridge, it i s  reasonable  to expect that 
upon its being thrown open for service, the Brooklyn 
Bridge congestion will become a thing of the past. 
l\Ioreover, immediately UlJon the completion of the 
Manhattan Bridge, the older structure will be taken 
in hand by the Bri dge Department for a thorough 
reconstruction and strengthening and an enlargement 
of its present capacity. 

• • • 
BATTERY TUNNEL READY IN TWO MONTHS. 

Apropos of the ]Jrospects of early bridge relief, we 
note that, i f  the forecast of the recent special report 
by Chief Engineer Rice on the Battery tunnel to 
Brooklyn proves to be correct, this most important 
section of the Rapi d  Transit system will  be open for 
service in about two months' time. The present con­
dition of the contract is that the first section in Man­
hattan is in operation ; the third section in B rooldyn 
is well advanced ; and the second section, the comple­
tion of which has been delayed by various more or less 
serious mishaps, is "in a fair way of being pnt 
in operation in about two months' time." In this sec­
t ion the tubes are practically complete and ready for 
track laying and the installation of the signal system, 
except for the section from the middle of the river 
to the Brooklyn shore. In this particular stretch of 
the tunnel a variety of work is being done to finish 
the tubes. The reconstruction work proper is entirely 
finished; the piles are all down, and the l ining has 
been made watertight. The ]Jrincipal work remaining 
to be done before laying tracks consists i n  l ining the 
roof and sides of the tunnel where the bottom is in 
fine sand, and i n finishing the ventilating shaft. The 
report states that on account of the methods pursued 
by the sull-contractor, the extent of the variation pro­
vided for in alinement and grade when the tunnel wa,; 
designed, was exceeded ; but that those portions of the 
tube in sand where the trouble occurred have been 
now so reconstructed, that a clearance of four inches 
as a minimum can always be maintained throughout 
the work_ This minimum conforms to the clearance 
which exists throughout the Rapid Transit Subway in 
Manhattan, of which this work has been made a part. 

In view of the fact that the stabil ity of a portion of 
the Battery tubes has been seriously called in ques­
t ion by more than one expert who has reported upon 
them, we have asked the Chief Engineer for a state­
ment as to the exact condition of this work. He 
assures us that the whole of the tunnel in both tubes, 
from shore to shore, is a perfectly safe and reliable 
work; that 'considering the nature of the material 
through which it passes, it is remarkably dry; and 
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that when the calking and concreting have been com· 
pleted, there will be no auestion whatever as to its 
dryness and security. 

• • • 
SOME MECHANICAL ADAPTATIONS IN ANIMALS. 

BY R. LYDEKKER. 
Every one of the higher animals is in some way 

mechanically adapted to its mode of life and sur· 
roundings; a horse or an antelope being from one 
point of view a living galloping or trotting machine. 
Putting such examples on one side, there are numer­
ous cases of more peculiar adaptations to which at­
tention may be confined. 

Taking climbing animals first, it may be noted 
that a number of species, such as Old World monkeys 
and squirrels, present no special modifications for 
a l i fe in the trees , the essential being that they 
should have the power of rotating the forearm on the 
upper portion of the limb and that their toes should 
be mobile, and furnished with nails or claws. 

There is, however, a group of African rodents . 
designated scaly-tailed squirrels,  the members of 
which seem to have felt the necessity of additional 
aid for the purpose of tree-climbing. They have ac­
cordingly developed on the under surface of the tail 
certain structures which may be compared to the 
climbing-irons used by workmen. These take the 
form of a few transverse rows of large, triangular, 
horny scales, with their points directed backward . 
These scales, when pressed against the bark of a 
tree, must afford material aid in climbing. Another 
group of animals in which "climbing irons" have 
been developed is that o f  the scaly anteaters, or pan­
golins, of India and Asia-cr�atures which look more 
like l iving fir-cones than mammals. The scales­
much larger than those of the scaly-tailed squirrels­
cover both surfaces of the body, as well as the head 
and l imbs, so that it can scarcely be supposed they 
have been developed for climbing. Indeed, only a few 
speCies climb; but these have found the assistance af· 
forded by the scales on the under side of value in 
an ascent, and habitually make use of them as climb· 
ing-irons. 

Quite a different type of cl imbing, or rather hang­
ing, apparatus has been developed in the sloths of 
tropical America, which spend their time in the tree· 
tops, where they remain suspended back· downward 
by their hook·like claws. These claws , which may be 
three or two, have been modified from ordinary claws,  
and afford a striking instance of  adaptation to an ab­
normal mode of life. The thumb of bats is l ikewise 
modified into a hood-like claw-also used for suspend­
ing purposes when the creatures hang head upward. 
Generally, however, bats suspend themselves head 
downward by the hind claws, grasping power being re­
tained by the toes, so that the modification has not 
been carried to the same extent as in sl oths, in which 
the claws act in a mechanical manner. 

Certain bats appear to have found their hook-like 
thumbs and hind feet insufficient for suspension, and 
have made use of the sucker principle for this pur­
pose. This mode of suspension has been developed 
independently in two distinct bats, one a native of 
Brazil and the other of Madagascar. In the Brazil ian 
species the suckers take the form of stalked disks at­
tached to the palms of the thumbs and the soles of 
the feet. The suckers of the Malagasy species are 
horseshoe-like. By means of the suckers these bats 
are able to ascend vertical surfaces. Very curious is 
it to note the similarity between the suckers of these 
bats and those on the arms of cuttle-fishes. The 
geckos which run up the walls and over the ceil ing3 
of houses in warm countries, afford another instance 
of the sucker principle. Bats are not the only mam­
mals which have availed themselves of the sucker. 
In the Malay islands and the Philippines dwell large­
eyed and slender-limbed l ittle lemur-like creatures 
known as tarsiers, whose habits are nocturnal. In 
these weird l ittle animals the tips of the toes are ex­
panded into cushion-like disks, capable of acting as 
suckers, by means of which they ascend such smooth 
surfaces as the stems of bamboos. 

Hoofed, or ungulate , mammals, such as sheep, pigs , 
camels, and elephants , have given up using their fore­
l imbs in a hand-l ike manner, and employ them polely 
for progression. Consequently, tree-climbing is out 
of their l ine. In Africa and Syria there occur, how­
ever, certain representatives of the order known as 
rock-rabbits , or hyrax, the Syrian species being the 
one referred to in the Bible as the coney ( the old 
name of the rabbit ) .  Certain African hyraxes have, 
however, taken to tree-cli mbing, and the way they 
manage it is this: In each foot th!' sole is somewhat 
cup-shaped,  and by the aid of  muscular action the 
center can be more elevated, so that when the edges 
are applied to the bark the foot acts like a sucker. 

This sucker-like action in the feet of  the tree-hy­
raxes is probably of recent origin, since it is certain 
that these animals have taken to an arboreal life at a 
late stage in their career. Enlisting the services of 
the tall to act as a fifth hand in cl imbing, i s, on the 
other hand, in all probability a feature of  great anti-
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quity, seeing that it occurs in the American opossums, 
which are among the oldest of  mammals. Doubtless, 
however, this  development of  grasping power in the 
tail has occurred independently in several groups. 
It is found not only in the American opossums, but 
also in their Australian cousins, which naturalists 
designate phalangers, and l ikewise in most South 
American monkeys, as well as in the tree-anteaters 
and tree-porcupines of America. In all these the ex­
tremity of the tail has a portion of its lower or upper 
surface naked, and marked by transverse ridges and 
grooves, which when applied to a bough by curlin[,; 
the tail-tip round it, give great grasping power. The 
fact that either the upper or the lower surface of the 
tip may be naked, implies the independent origin of 
the grasping power in different groups. Prehensile 
tails are more common among mammals inhabiting 
the forests of tropical America than anywhere else. 
The kinkajou,  a relative of the raccoon, is a creature 
in which thi s  feature is developed. So great is the 
grasping power of tails of this  type that opossums 
and spider-monkeys when shot will remain suspended.  
In spider-monkeys the thumb has disappeared, al­
though whether this  is connected with the develop­
ment of  grasping power in the tail is not easy to de­
cide. Probably there is  no connection between the 
two features, the loss of the thumb being the com­
mencement of the reduction of the hand to the hook­
like organ of the sloths. 

None of the animals mentioned above use their 
tails  for any other purpose than grasping boughs, or, 
in the case of  opossums, the caudal appendages of 
their parents. The Australian rat-kangaroos have, 
however, gone one better than this,  for they employ 
their tails for carrying grass and other herbage for 
building their nests. Whether these prehensile tails 
are inherited from arboreal ancestors, may be a ques­
tion, although they are probably a new development. 

The trunk of the elephant, when contrasted w ith 
the tail of  the kangaroo-rat, affords an example of 
the fertil ity in resource in animal development. In 
thi s  case the specialization has proceeded farther than 
in the kangaroo-rat, so that the trunk is  capable of 
serving many of the purposes of a hand. One of the 
most remarkable points connecte d with this organ is 
that it has been developed in the group of ungulate 
mammals which, as already mentioned,  have aband· 
oned the use of their fore limbs as hands, and be­
come specialized for progression on the ground. The 
elephant's trunk (a development of the nose and up­
per l ip ) is  therefore in one sense a confession of fail­
ure and consequently a sort of makeshift arrangement. 
By this I mean that in the elephant group the aboli­
tion of hands would not work. and consequently some 
other contrivance had to be invented to take their 
place. 

One more instance and I have done. The antelopes 
and their kin are the descendants of short·limbed 
marsh-loving animals w ith large four·toed splay feet 
adapted to support them on yielding ground. Ante­
lopes, on the other hand, are made for racing over 
hard, open plains, and their l imbs are consequently 
long and slender, w ith the lateral pair of hoofs on 
each foot small and useless or wanting. Certain Afri­
can antelopes, and more especially the situtunga of 
the equatorial lakes, have, however, gone back to the 
habits of their four-toed ancestors, and pass their 
time in the water or on the yiel ding mud of the great 
lakes. Now although there may be a reversion i n  
t h e  matter of habits, there is never any going back 
in nature as regards structure, and consequently the 
rudimentary lateral toes in these water-antelopes 
could not be restored to their original size. Nature 
is, however, resourceful, and the way in which SIle has 
manage d matters in this instance is by elongatin� 
the two main hoofs, thereby giving to the situtunga 
a power of sustaining itself on yielding ground to as 
great an extent as was the case w ith its many-toed 
forerunner. 

_ .. , ., 

THE WATER SUPPLY OF THE UNITED STATES. 

Water is by far the most important among the vast 
natural resources of  the United States; and with the 
growth of cities and towns, and the advance in sani­
tary science, its importance is  becoming more strongly 
emphasized each year. While large cities spend scores 
of millions of dollars to secure a supply of pure water, 
millions of acres of arid land offer agricultural possi­
bilities provided irrigation can reach them. The rapid 
settling of  the conn try adds to the problem ; for while 
it calls for additional supply, it at the same time con­
taminates surface waters. The pioneer may drink 
from the nearest stream ; the town dweller must be 
chary of his own well. Like other natural supplies , 
water has suffered in the past-and is still suffering­
from neglect and waste. The consequences of defor­
estation-the spring floods and changing river beds ; 
here scoured and there silted-are well known. When 
a well is tapped, it is  at once declared " inexhaustible." 
In answer to this, the ground-water level in northern 
Indiana has fallen ten feet in ten years. 

Water is a vital necessity, but it is also of great 

economic value. Water power for the generation of 
energy, water depth for the navigation of our rivers 
and canals, the transportation of water for irrigation 
purposes, are problems in which vast capital and much 
labor are invested. Many large projects cal ling for 
the use of water have been doomed to failure, ow ing 
to the fact that plans were made and work undertaken 
without sufficient knowledge of the conditions govern­
ing the supply. 

The investigation of water supply is too broad a 
vroblem for State handling. Many streams traverse 
more than one State, and the needs of one may be 
the handicap of another. The United States Geological 
Survey has therefore been commissioned to undertake 
the work. Special appropriations have been made by 
Congress, and for several years systematic records 
have been made of river flow, with the view of ulti­
mately determining all the important features govern­
ing the flow of the principal streams of the country. 
The more important streams are being first measured ; 
stations are established on them, and maintained 
for a period long enough to insure adequate aver­
age rE'C'ords. 'When sufficient data have been ob­
tained, the work is  discontinued at that point, and 
transferred to some other stream. During 1906 
fiow was studied at about 700 stations, distributed 
along the principal rivers throughout the United 
States. In addition to these records, data in regard to 
precipitation, evaporation, water vower, and river pro­
files were obtained in many parts of the country. 

Correct measurement of surface river flow calls for a 
skilled collecting of data, and much after·calculation. 
But it is straightforward work when properly under­
taken. In the case of underground supplies of water, 
the problem is complicated by the difficulty of obtain­
ing complete data. Until the fol ding and faulting of 
geologic horizons are more fully known than they are 
at vresent, it will not be possible to make the fullESt 
or most economical use of underground water supplies. 
It is  unfortunate that while many deep borings have 
been made, samples of the cuttings have been care­
lessly preserved or labeled, or even destroyed.  In some 
of the Western States ,  where the rainfall is slight, 
future prosperity depends on the tapping or transpor­
tation of water. In many cases an adequate supply 
is stored under foot, waiting to be tapped. If  the 
geologic horizons were fully mapped, it would be pos­
sible to indicate the exact spot for borings, to obtain 
the maximum flow of water. Under present chance 
methods of boring, some wells gush out and send mil­
lions of gallons of water to waste ; others fiow feebly 
or cease altogether. Sometimes a well is sunk which 
robs some other well of its flow, and in some dis­
tricts of artesian wells the water l evel is gradually 
falling. 

Many eastern and southern sections of the country 
are to-day suffering from ignorant tampering with 
water or water-collecting areas in past years, and a 
similar carelessness in the West of to·day might lead 
to similar trouble  there in the future. It is  well that 
the seriousness of the question is fully understood at 
headquarters, and is being gradually appreciated 
throughout the country. With w ider Imowledge comes 
a hope that this greatest of our natural resources will  
be developed in a broad-minded, conservative manner. 

THE CURRENT SUPPLEMENT. 

The current SUPPLEMENT, No. 1 6 5 9 , presents an un· 
usual number of practical and useful articles.  In the 
first place, we must mention Bradley Stoughton's ex­
cellent contribution on the Modern American Blast 
Furnace, in which the practical aspects of smelting 
are considered. The value of original research to 
applied science and engineering forms the subject of a 
brief paper. Mr. Henry C. Tel' Meer writes on a 
method of constructing a modified electrical meter 
hri dge, which is of such design that it can be made 
by anyone possessing a l ittle mechanical skill, and at 
a cost which should not exceed five dollars . Mr . .T. H. 
Morrison's paper on the development of armored war 
vessels passes to an eighth installment. "How Mona­
zite is  Mined" is the title of an article which should 
appeal to every householder, inasmuch as the min­
eral enters so largely into the composition of '\Vels­
hach and other forms of incandescent gas mantles. 
E. Ramakers contributes a copiously illustrated articie 
on the laying of the Pupin telephone cable under Lake 
Constance in Switzerland. Felix Singer writes on 
aluminium coils , and prophesies for them an impor' 
tant future. The work of Berthelot, Mendeleeff, and 
Moissan is excellently reviewed. Dr. H. Liepmann, 1Il 
an article on the left hemisphere of the brain, tells 
much that is new about the influence of the brain on 
the use of  the arms and hands. Charles F. Holder 
tells how marine animals , such as starfishes, are photo­
graphed in their native element. The discus thrower 
of Castel Porziano, one of the famous statues of the 
Greek sculptor Myron, has probably been incorrectly 
restored, if we may judge by some fragments of an 
ancient marbJe copy which were discovered in July, 
1906. The probable  appearance of the disClilil thrower 
is depicted and described. 
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SOME PRELIMINARY EXPERIMENTS IN FLYING. 

BY L. J. J.I!:SB. 
The art of flying has now reached a state of develop­

ment that gives a great deal of satisfaction to its ex­
ponents, ana provides ample inducement to new re­
cruits entering the field. 

A remarkable success has been scored by the Wright 
brothers, of Dayton, Ohio, and some comparatively 
unimportant but promising results have rewarded the 
efforts of other experimenters here and abroad. The 
success of these men has been directly proportional 
to the thoroughness of their preliminary training in 
managing motorless machines ; and the numerous fail­
ures and disappointments that have developed can be 
traced directly to ignorance or neglect of the funda­
mental principles of equilibrium and control , rather 
than to any special defect in  design or workmanship. 

It is generally conceded that Lilienthal was the first 
man to demonstrate a practical way of learning how to 
fly, and that his experiments paved the way for Cha­
nute, Pilcher, and the Wrights, who carried the work 
on after his death. 

These men built machines which, when launched 
from a height, would support the weight 
of a man, and descend in gliding flight 
to the ground. The best angle of de­
scent obtained was about five degrees, 
the machine sailing down the side of a 
sand dune into an ascending current of 
air.  

After a number of experiments with 
gliding machines which gave indifferent 
results, the author ventured to sug­
gest that in preparing to operate a mo­
tor machine, it might be better to learn 
to rise instead of fall; and since the 
conditions met in gliding flight were 
different from those met in motor 
flight, I became convinced that I had 
been working along wrong lines. 
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hunored and eight square feet of supporting su rface, 
and weighing thirty-five pounds, was buil t  and tested 
during the exhibition of the Chicago Aero Club. 

Experiments with the machine flying alone in kite 

This machine towed by a horse or an automobile WlU! used in making 
experiments ill rising from tbe ground. The machine had aboui 

248 square feet of supporting .urfaee and weighed 35 pounds. 
Five fligbts were made, averaging about 350 teet in length. 

Park, the machine l'lSlllg in tow of a racing automo' 
bile steered by Mr. C.  A. Coey, of Chicago. Five flights 
were made, averaging about three hundred and fifty 
feet in length, at heights ranging froru ten to twenty 
feet above ground. 

These results seemed to indicate that it  was quite 
possible to balance and steer a machine in towing 
flight, and that this kind of work provided better train­
ing than experiments conducted in gliding flight. Of 
course, if an experimenter had in mind the develop­
ment of a motorless soaring machine, it would be pre­
ferable for him to acquire skill in managing a glider; 
but since the conditions approximating true gliding 
flight will never be met in dynamic aviation, the value 
of this kind of work to a prospective motor aeroplanist 
looks doubtful. 

However, my previous experiments in gliding flight 
having proved unsatisfactory, I decided to become a 
little more familiar with this part of the work before 
devoting myseif entirely to the management of ma­
chines performing horizontal flight. An ideal practice 
ground for gliding was found at Saugatuck, Mich., 
where the sand dunes rise to a height of more than 

)oz 

three hundred feet. Suitable materials 
for a machine were hard to find, but a 
stout framework of bamboo braced with 
heavy wire was finally erected,  and suit­
ably tested to prove its strength and 
rigidity. The wings were covered with 
strong muslin, and a combined vertical 
and horizontal tail placed about five 
feet behind the main supporting sur­
faces added to the stability of the ma­
chine in the air. 

In thinking the matter over, it seemed Black Line Indicates Course of Machine Over the St. Lawrence River. 

Circumstances compelled me to break 
up this machine before the contem­
plated experiments were finished, but I 
proved at least to my own satisfaction 
that more was to be learned by soaring 
up from a level field than by darting 
down the side of a sand hill .  The long-

that it would be practical to attach a 
long tow rope to the machine, and then rise into the 
ail' after the manner of a kite. When the wind was 
strong enough, it was expected that the machine would 
lift the weight of a man, and that the rope ( one end 
tied to a post ) would prevent the structure from drift­
ing backward. If the wind 
was light, it was hoped 
that a horse or automobile 
could supply sufficient pull  
on the towing rope to make 
the machine rise. 

It will be seen' that in 
such experiments the pull  
of the rope corresponds to 
the power of a propeller, 
and that practically the 
same conditions are met in 
managing a motorless aero­
plane towed by a rope and 
a flyer propelled by motor 
and screws.  

fashion were first conducted, to make sure of its  
strength and balance. These proved satisfactory, and 
it seemed safe to attempt the management of the ap­
paratus in actual towing flight. 

These experiments were conducted in Washington 

est glide with the Saugatuck machine 
was about one hundred feet at a height of about 
eight feet above the side of the sand dune. Gliding 
flight is  undoubtedly the safest of the several methods 
of experimenting with aeroplanes, but it is not the 
most instructive. After coming to this conclusion, I 

proceeded to design and 

The First Machine Which Was Constructed for Ex­
periments in Towing FIi,g-ht and Which }'lew 

Over the St. Lawrence River. 

construct a flyer especially 
suited to experiments in 
towing flight. This appar­
atus was put up and tested 
at Montreal, Canada, where 
I was spending the summer. 
As first built, this machine 
measured twenty-two feet 
from tip to tip of the wings, 
and spread about two hun­
dred and forty square feet 
of supporting surface. The 
frame was constructed chief­
ly of spruce rods % of an 
inch in diameter, and was 
fastened together by bolts. 
Heavy piano wire was used 
in truosing the structure, 

w h i c h, when completed, 
weighed about 60 pounds. 

The Wrights, of Dayton, 
and Israel Ludlow, of New 
York, made use of these 
methods of experiment, but 
with rather unsatisfactory 
results. The Wright broth­
ers abandoned the idea when 
it was found that a wind of 
over twenty-five miles an 
hour was necessary for sup­
port in the air, and never 
tried their machine by tow­
ing it behind a motor car or 
horse, although they might 
have obtained some interest­
ing results in this way. 

Soaring Up In a High Wind. 

The first flight was made 
over land in an open field lo­
cated about eight miles from 
the city of Montreal . A fast 
horse supplied the necessary 
pull at the end of a strong 
towing rope. A height of 
over sixty feet was attained, 
and the flight lasted about 
two minutes, during which 
time I covered over a quar­
ter of a mile. The balance 
and control of the machine 
were perfect, and it did not 
seem that it would be over­
bold to attempt a much 
longer flight. 

Ludlow designed ma-

chines, some of which were 
structurally weak and lack­
ing in balance and control.  
They were gigantic struc­
tures, and required a tre­
mendous pull to get them 
up in the air. Generally, an 
automobile or fast tugboat 
supplied sufficient power, but 
at times the flight resem­
bled a tug of war, the aero­
plane pulling so hard in the 
wind that the towing power 
was forced to a standstill .  

Although the prospects 
did not seem particularly in­
viting, I decided to leave off 
gliding experiments, and 
u n d el' t a k e the manage­
ment of an aeroplane in tow­
ing flight . Accordingly, a 
machine having about two 

The Second Machine EquIpped with the Final System 
Rudders. This SY!'Itf'm is to bfl Used on a Motor­

Driven Flyer. 

In Full FlIl!:'ht. The Aeronaut Sailed Over the Starting a Flight of the Second Machine, Equipped 
Photographer Who Took This Picture. With Final Arrangement of Rudders. 

SOME PRELIMINARY EXPERIMENTS IN 'FLYING. 

I desired to study the 
problems of balance and con­
trol under more suitable con­
ditions than were possible 
in  tht e short flights over 
land, and so made a long 
and altogether satisfactory 
trip over the St. Lawrenc� 
in tov of a fast motor boat. 

The start was made from 
a wharf on the Montreal 
side of the river, the ma­

chine rising rapidly into the 
face of the wind until a 

height of about sixty feet 
was reached. At this alti. 

(Oontinued on page 274.) 
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ILLUMINATING NIAGARA 

WITH ITS OWN POWER. 

BY ORRIN E. D(J!\LAP. 
During the month of Sep­

tember and for a few days in 
October, visitors to Niagara 
Falls were treated to the most 
wonderful spectacle of the il­
lumination of the falls under 
varicolored searchlights. The 
night scene thus created was 
such as to force all to admit 
that those who have seen 
Niagara only by day have but 
half seen it.  

For years this summer re­
sort has longed for an eve­
ning attraction that would 
serve to entertain visitors re­
maining over night in the city, 
and which might also serve 
the good purpose of attract­
ing many others from nearby 
points to enjoy the new 
beauty of the locality. There 
has been much discussion 
about illuminating the falls,  
but it  fell upon Mayor An­
thony C. Douglass to carry 
out the idea. He succeeded in 
raising a fund of about $5,000 
for installing and maintain­
ing the plant for a month. 

This plant consisted of 
eleven 30-inch and ten 18-
inch projectors, installed 
near the water's edge in the 
gorge on the Canadian side 
of the river, a few hundred 
feet north of the station of 
the Ontario Power Company. 
The battery of lamps was a r· 
ranged in the form of a cres­
c')nt, and proved effective in 
lighting both the American 
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CoPYll&ht,.1W1, b)' O. Eo Donlap. 
Horseshoe Fall at 'ferrapin Point Illuminated by Searchlight. 

and the Horseshoe Falls. A 
second battery was placed on 
the spillway of the Ontario 
Power Company on top of the 
cliff, the battery consisting of 
four 30-inch projectors, the 

bright beams being sent to 
l ight the upper portions of the 
falls and the rapids effect on 
top of the precipice. 

The third battery was 10' 
cated in Victoria Park oppo­
site Prospect Point. It con­
sisted of eight 1 8-inch pro­
jectors, intended mainly for 
use on the American Fall .  The 
electric current for the oper­
ation of the plant was taken 
from the 500-volt circuit of 
the Niagara Falls Park and 
River Railway. This was ap­
plied to the operation of a 
motor generator set that sup­
plied a current of 110 volts 
for use in the lamps. 

In front of each projector 
was mounted a color scintil­
lator, this latter being de­
signed to give the color effect 
to the rays as they were pro­
jected upon the falling waters. 

The illumination began at 
8 P. M. and continued un­
til 9 P. M. This schedule was 
varied to a considerable ex­
tent to meet the necessities 
of various parties of visitors. 

The evening's entertain­
ment was generally opened by 
throwing the lights on the 
American and Center Fall. 
First a soft white light was 
played on the water. Blue, 
green, yellow, red, and violet 
rays were turned on one by 

Copyrlgbt, 1907. by O. E. Dunlap. 
The Horseshoe or Canadian Fall, Showing the Rapids Illuminated by the Battery of Searchlights on the Spillway. 

ILLUMINATING NIAGARA WITH ITS OWN POWER. 
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one until the beautiful American and Center waterfalls 
were a mass of colors. Such harmony, such blending, 
was never before witnessed, the ever-moving, dancing 
spray cloud creating effects that were fascinating and 
dazzling. The intermingling of the colors surpassed 
all rainbow effects ever seen by day i n  this place of 
won drous water beauty.  The Center Fall  afforded mag­
nificent ovportunity for using a solid color, and either 
in red or blue the glory was beyond description. The 
uneven face of the American Fall served to assist in 
a display of a different character ; for the prominent 
part at Prospect Point was radiantly blue, while all the 
remaining section of the fall was illumined w ith chato­
yant colors in glorious harmony.  

At Terrapin Point the spray cloud was so dense and 
heavy, that the lamps did not have the power to pene­
trate the sheet of water and reach far into the depths 
of  the mighty waterfall . .  However, a never-to-be-forgot­
ten effect was the red, white,  and blue flashed on deli­
cate sections of the Horseshoe as it  poured over the 
Canadian cl iff. 

.The evening's entertainment was varied by the dis­
charge of bombs, that developed a smoke cloud on 
the Canadian side to the north of the g-e.rge battery_ 
When this smol,e cloud appeared, all the projectors 
were directed upon i t .  As the smoke ascended, it pro­
duced an artificial cloud effect that rendered possible 
wonderful color reflections. There were several dis­
plays every evening. 

I t  was Vossible to cast the l ights in any direction, 
and now and then they were used to outline the upper 
steel arch bridge, or to give spectators a glimpse of 
the wild beauty of the waters that pour from the tun­
nel of the N iagara Falls Power Company. When sent 
high into the sky the white beams were visible many 
miles, the largest lamps being very powerful . 

The future of the illumination is not yet apparent­
Mayor Douglass hopes to make i t a nightly feature_ 
The railroads must become generous supporters of the 
project ,  for it  is  already evident that they will re­
ceive the most benefit.  As a feature of beauty the il­
lumination is an unquestioned success-a superb scene 
that gives to the tossing, tumbl ing, chaotic waters of 
the greatest waterfalls in the universe a n ight splen­
dor unsurpassed by anything on earth. 

• • • 
SOME PRELIMINARY EXPERIMENTS IN FLYING. 

( Co n tinued from page 272 . )  
tude the flight continued without i nterruption for 
about three miles , when an acci dent occurred to  mar 
the success of the trip. The m achine was equipped 
with a small wooden seat, swinging below the rest of 
the framework by two small ropes_ 

At a very awkward moment one of these broke, 
leaving the ope rator to hang by one arm and retie it .  
The revair was made without coming down, however, 
and th e aeronau t again safely seated,  the flight con­
tinued w i thout incident for some two and a half 
miles further down the river_ At this point recent 
hist ory repeated it sel f in the form of  the other ropes' 
breaking. :'\ot heing so well  prepared for this second 
accident.  the operator came very near to taking a drop 
into the water, but caught the arm rests in time to 
a void trouble.  

With the seat out of commission and n o  other sup­
port for his we ight available, he decided that it would 
be prudent to head for shore. The boatmen misin­
terpreted the signals, however, and becoming con­
fused steered around with the wind, forcing him to de­
scend . 

The flyer was badly damaged during subsequent at­
tempts on the p:rrt of the men to tow it t o  shore. The 
total distance traversed during this flight was first 
stated by the boatmen to be three miles ; and as they 
were men su pposed to be well acquainted w ith the 
river, I took their word for it. When the fligh.t was 
actuall�' charted on the map, however, i t  was found 
that the distance was more than six miles, the line of 
flight being shown on the diagram. 

The machine was given a thorough overhauling, and 
several changes in design and method of operation 
were made before a third flight was attempted. This 
experiment ('nded disastrously ;  the flyer collapsing in 
mi d-air after a brief struggle with the wind.  

The cause ot this breakage i s  still something of a 
mystery to me, for the machine withstood the most se­
vere tests preparatory to the flight. I t  is possible that 
I put unduE' strains on some part of the structure, 
since I was not yet familiar with the new system of 
control . The machine was completely wrecked, but I 
came out unable to show a scratch. This was the first 
t ime in my experiments that any untoward accident . 
occurred .  and it seems remarkable that the result was 
not more serious, for the machine plunged headlong 
from a height of over thirty feet and struck hard 
ground.  

This performance was rather discouraging, for it  
indicated that even a seemingly strong structure could 
not be trusted under certain l ittle-understood condi­
tions of flight .  

I decid ed t o  design and construct my next machine 
in a manner that would eliminate all chance of a 
breakage in mid-air. Mr_ Octave Chanute, of Chicago, 
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very kindly made it possible for me to build this ma. 
chine, wh ich had turned out to be rather an expensive 
proposition. 

I n  the new apparatus the span of the wings from tip 
to tip was reduced to sixteen feet, and the total sup­
porting surface was cut down to about one hundred 
and seventy-five square feet. I t  was found that the 
resistance caused by exposed framing could be safely 
diminished by reducing the number of uprights ' con­
necting the surfaces and the number of ribs forming 
the w ings. The whole structure was also strengthened 
considerably by incasing the framework at the joints in 
steel tubing_ 

With this new machine I felt l ittl e apprehension in 
flying under any condition of wind or weather, and 
was able to devote more time to learning the tricks 
of steering and balancing than before. During the 
first week that experiments were carried on about 
forty flights w ere made, ranging in l ength from a 
few hundred feet to over half a mile.  

Much was learned concerning the eccentricities of 
the wind, and in fact the real object of the trials was to 
accustom the aviator to the management of an aero­
plane rather than to acquire scientific data. 

By manipulating the rudder and shifting the center 
of gravity of the operator, it  was found possible to 
"quarter" into the wind for considerable distances_ 
This feat was accomplished with the wind blowing at 
speeds exceeding at times forty-five miles per hour. 

Although it is  generally best to start and land fac­
ing into the wind,  yet it is quite possible to steer to 
right or l eft near the ground,  if care is taken to pre­
vent lateral oscillation when the wind strikes the 
wings from the side. At the moment of landing it is 
important that the surfaces be nearly horizontal , or the 
framework is  l iable to be damaged in striking the 
ground. 

After several weeks' practice I find it  possible to 
make safe landings a t  considerable speed, and the ma­
chine has been damaged only three or four times. 
Generally, the framework does not �ome in contact 
w ith the ground at all, but of course an occasional 
awkward landing must be expected. 

After about fifty prel iminary flights I have taken up 
the actual development of a m otor aeroplane, and ex­
periments are now being conducted to ascertain the 
most effective system of controll ing surfaces. 

The experimental flyer has been fitted w ith the ar­
rangement of rudders which I will  in the near future 
install in a motor machine, and the results obtained 
have been very promising. 

The development of a full-fledged aeroplane is a dif­
ficult proposition, but much of the bitterness of dis­
appointment may be avoided i f  the investigator is 
willing to learn the tricks step by step.  As Lil ienthal 
and Octave Chanute pointed out, "man must fly and 
fall and fly and fall until he can fly without falling." 

. ' e l . 
ENORMOUS POWER CONSUMED IN OUR INDUSTRIES. 

On the front page of the present issue we give a 
graphic representation of the enormous total of horse­
power which is  required to run the industrial estab­
lishment ; of the United States. The drawing is 
based upon the latest available statistics on this sub­
ject; which a re to be foun d in the report of the United 
States Census Bureau for the year 1905 .  The mere 
statement of  figures which run into the millions con­
veys to the mind of the average layman no adequate 
idea of the quantities involved ; and particularly is 
this true when applied to such a subject as total :-'6-
gregates of engine horse-power. But when these fig­
ures are translated into concrete forms, they begin 
to take on intell igible meaning. Everyone is  more 
or l ess familiar, either through the medium of illus­
tration or through a visit t o  an actual plant, with 
the general appearance and the great proportions of 
the typical steam engine of large size used in modern 
power plan.ts, whether for electri c l ighting, or pown, 
or for providing the necessary air for blast furnac€s.  
So also the general appearance of a typical gas en­
gine, or of an electrical generator, is more or less 
familiar ; and in the front-page illustration above re­
ferred to, the total number of units of steam engines, 
gas engines, and electric generators are supposed to 
be thrown i nto one, and the resulting dimensions of 
the single unit, thus obtained in each case, is  de­
picte d, with the great Singer tower shown i n  the 
group for comparison. 

The results are certainl y very striking. I f  the 
10 ,664 ,560  steam power used in our industri es were 
represented by a vertical cross-compound blowing en­
gine, of the kind that is used in our blast-furnace 
practice.  we would have a huge affair, whose base plate 
would cover one-half of a large city block .  and the 
top of whose topmost cylinders would tower 735 feet 
skyward. The tallest building in the w orld to-day, 
the tower of the Singer building, is 612 feet in height, 
so that this monster .engine would overtop the great 
building by 123 feet .  Sim ilarly, if the total electrical 
horse-power of 1 ,138 ,208  were to be represented by a 
single generator, we would have to build a machine 
whose base would measure 134 feet in length , and 
whose highest point would be 126  feet above the 
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ground_ The great proportions of this machine are 
shown by comparing it  with the dome of the Capitol at 
Washington. To develop the total of 289,514 gas en­
gine horse-power, would call for an engine 350 feet 
in length by about 80 feet in height from the base 
plate to the top of the cYlinder. 

The census figures showing the growth of total 
horse-power by decades since 1870 are of great inter­
est. In addition to those which we have illustrated, 
there is a total of 1 ,647 ,969  water power, 91 ,784  miscel­
laneous horse-power, and 632 ,905 rented horse-power_ 
The grand total for the whole United States is  14 ,-
464 ,940,  as compared with a total of only 2 ,346 ,142 
horse-power i n  the year 1870 _  I n  1880 the total had 
risen to 3 ,410 ,837 , an i ncrease of 4 5 . 4  per cent. From 
1880  to 1 8 9 0  the total grew to nearly 6,000,000 horse­
power, an increase of 74.6 per cent. The same per­
centage was maintained from 1890 to 1900,  when the 
total had risen to 10,409 ,625 horse-power. It will thus 
be seen that the greatest actual relative increase oc­
curred between 1890  an d 1900 ; and notwithstanding 
the great increase in other kinds of power, steam has 
continued to be the motive power of greatest impor­
tance, representing in 1870 , 51 .8  per cent of the total 
horse-power employed in manufactures; in 1880 ,  64 .1  
per cent; in 1890 ,  7 6 . 9  per cent ; in 1900, 7 8 . 2  per 
cent; and 73 .7  per cent in the census of 1905. One 
of the most notable features of the development of 
machinery in manufactures has been the growth of 
the use of the electric current for the transmission 
of power. The first census to show electric power 
was that of 1890,  when only 15 ,569  horse-power was 
.reported.  Fifteen years l ater this had grown to 
1,138 ,208 horse-power. It shoul d be noted, in connec­
tion with the above statistics, that when the electric 
power i s  generated by the manufacturer, the combina­
tion of the horse-power of the engines and the motors 
results in a duplication ; but since i n  some cases the 
steam engines are used for purposes other than the 
generation of electric current, it  is  impracticable to 
avoid this duplication. 

I n  conclusion, we would draw attention to the fact 
that our front-page engraving shows the day to be 
very far distant when the steam engine is  to be 
relegated to a subordinate position, and the lead taken 
either by electricity or gas. 

. . ' . 
The NaVigat i o n  of the River Danube. 

One of the most important engineering undertakings 
in progress in Europe is  the i mprovement of the navi­
gation of the mouth and lower reaches of the river 
Danube. This enterprise was taken i n  hand by an in­
ternational commission appointed i n  1856 .  I t  was an­
t icipated that the labors of the commission would oc­
cupy at the utmost only two years, but it has been sit­
ting for fifty years_ At the time of its inception the 
Danube was one of the most inaccessible and difficult 
of rivers, the estuary being a mass of sandbanks and 
treacherous swamps. During a severe gale one win­
ter's n ight in 1 8 5 5  alone, no less than twenty-four 
sailing ships and sixty lighters were wrecked in the 
shoals, w ith a loss of three hundred l iv es. 

The task of improving this treacherous approach has, 
however, proved exceptionally difficult ,  but according 
to a recent report to the British government by their 
representative engineer, conditions have been consid­
erably imp roved. I nstead of there being only a mini­
mum depth over the Sul ina bar of 9 feet, there is now 
24  feet of water, while the arm of the same name has 
been improved from a depth of 8 feet to 20 feet. The 
navigable channels have been straightened and there 
is  a fairway from St. George's Chatal to Sulina only 
34 miles in length, as compared with the former dis­
tance of 45 miles between the two points . The total 
cost of the undertaking has been $8 ,000,000, the money 
for which, however, has been derived for the most part 
from shipping dues. That the improvements have 
proved commercially valuable is shown by the increase 
in Sulina's maritime traffic. Since 1867 the traffic in 
cereals has increased fivefold .  Sui ina itself, owing to 
the installation of an elaborate sanitary system, has 
risen from a mere collection of huts to the stll-tus of an 
important and flourishing port of 5,000 inhabitants. 
The improvement of the estuary and the greater safety 
afforded to shipping has resulted in a corresponding 
decrease in freights,  for whereas in 1856 the tariff to 
Great Britain averaged $11 per ton of cereals , it  is  now 
only $2 .50 , while the rate has been as low as $1.50 per 
ton.  The improvement works are to be pushed forward 
as vigorously as in the past. 

• .  e . •  
Eugene Godet, a French aeronaut, had a narro'w 

escape from being drowned in a recent ascent ttt 
Jamestown,  Va. His propelling machinery failed to act . 
and the wind swung the airship against a water tower, 
both propellers being knocked oft. Relieved of the 
w eight, the airship rapidly ascended, ana when flV'lr 
Hampton Roads suddenly dived toward the water 1)11t 
again aros� and drifted away_ Godet clung to his 
machine, and finally l anded in 8. badly bruil!ed con­
dition, and with a wrecked airship, fourteen miles 
north of �'ewport News. 
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THE DEVELOPMENT OF THE WIRELESS TELEPHONE. 

To the E ditor of the SCIE XTIFIC AJlIBRICAN :  
Owing to the interest evinced at the present time 

i n  wireless telephony-an art I have done everything 
in my power to advance since 1 8 9 9-the time seems 
ripe for the statement showing the relative positions 
of the various contestants in this field of endeavor. 

From time to time, as the exigencies of the cases 
required, I have pointed out in divers technical pub­
l ications the various methods that could be employed 
to telephone through space without connecting wires.  
As far back as 1898 I began to experiment with elec­
tric waves as a means for transmitting articulate 
speech wirelessly, and on July 18, 1902 ,  the SCIBNTlFIC 
A�IElncAx published a description and the drawings of 
an apparatus I had evolved for fulfilling the exacting 
conditions required in wireless telephony. 

The drawings of this early transmitter and receiver 
of mine are reproduced in Fig. 1 ,  and the following is 
a paragraph from the article in question referring to 
its construction : 

"A is a transmitter, and B the receiver. The prim­
ary coil is shown at 1 ,  and is  i n  series with the battery 
2 and the l,ey 3. One terminal of the secondary 
winding 4 is connected with a special form transmitter 
6 ,  and this to a large capacity 7 .  The opposite terminal 
of the induction coil is  earthed at 8 , and bridged across 
the termi nals of the secondary is the condenser 9 ;  
10  is  a 'variator, '  which will be again referred to. 
The receiver is  quite simple , and consists essentially 
of a tran sformer coil 1 ,  a telephone receiver 2 ,  and a 
battery 3 ;  the condenser 4 of large and equal capacity 
to that employed in the transmitter, and 5 the earthen 
terminal. 

"The action of the instruments is  as follows : When 
the key 3 closes the primary circuit , the current is 
a utomatically varied by a special device ( an arc-l ight ) 
1 0 , which takes the place of the ordinary interrupter ; 
this produces alternations in the secondary coil 4, giv­
ing rise to high potentials at the intervals 7 and 8 ;  
this potential difference is ,  h owever, modified by the 
transmitter 6 .  The surging of the currents through 
the circuit formed by 7 and 8 emits waves, and these 
traveling with the speed of all other electro-mag­
netic waves reach the plate 4, and finding no other 
path of greater density surrounding the eircuit 4 and 
5, it traverses that circuit in p reference to passing 
onward through the earth, since the former offers the 
least resistance. This sets u p alternating currents in 
the transformer coil  1 ,  and these are i mpressed on the 
telephone receiver 2 , "  

It  will  be observed that the telephone transmitter, 
which was of the old Blal,e button type, was lllaced 
i n  the free arm of the high-tension system. At the 
early date when this apparatus was first used,  ahout 
the only detectors known for indicati ng the presence 
of  electric waves were coherers in one form or an­
other ; and where the frequencies were high a micro­
phone detector was utilized, and when low and the 
waves were increased to lengths approximating those 
set up by mechanical vibration, a telephone receiver 
was employed di rect. 

The concluding paragraph of the article states that 
" both the transmitter and the receiver are mounted 
on tripods, providing the operators with testing appa­
ratus almost as portable as a camera. The tests from 
the incipiency of wi reless telephony have been made 
at Narberth, Pa. , where the conditions were all that 
could be desired. In 1899  speech was transmitted to 
a distance of 200 feet ; in 1 9 0 0  a mile was covered, 
when with the equipment shown in the engravings 
articulate speech was transmitted across the Delaware 
River at Philadelphia ; and in 1 9 0 2 ,  with the instru­
ments placed on hills separated by a railroad, valleys, 
wooded lands , and numerous streams, a distance of  
three miles was attained. The results have shown the 
possible commercial value of this  system of wireless 
telephony, which is soon to be perfected for actual 
use."  

I n  the past five years I have not striven to cover long 
distances, the three-mile test at Narberth under the 
difficult conditions imposed by the geological and 
geographical features of the country-equivalent to ten 
or twelve miles over water-indicating clearly enough 
that wireless telephony was possible over any distance 
the wireless telegraph could bridge, by increasing the 
initial power. The real difficulty encountered was not 
a matter of covering distance, but of getting speech 
that was articulate and that could be  clearly u nder­
stood. To overcome this untoward result I have 
bended my efforts, and have succeeded so well that my 
receiver now produces the spoken words more clearly 
than does an ordinary telephone, though not s o  loud. 

So much for my early wireless telephone work and 
the article descrihing it , and now a word concerning 
my contemporaneous aspi rants for wireless telephone 
honors-Messrs. Fessenden and DeForest . In the issue 
of the SCIE NTIFH' A"rEHICA X dated .lanuary 19, 1907 ,  
Fel5senden publishes diagrams of a wi reless telephone 
apparatus, hut giY�s no adequate description of it. 

Scientific AU'lerican 

While I did not think it  of sutncient importance at that 
time to call attention to many points of similarity to 
my apparatus of 1902 ,  I feel now, in justice to my early 
work, to point them out, that he who reads may judge 
for himself how far I have anticipated Fessenden. 
Compare my transmitter, Fig. 1,  with his trans-

A B 
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l<'ig. 1 . -Col lius W i reless 'l'eleplwue 'l' l'ausmittel' and 
Receiver. 

mittel', Fig. 2, and it will be readily seen that these are 
very alike. There is the same closed circuit contain­
ing an electric arc and the ]lrimary of a transformer 
coil.  The O]len circuit, too, is  precisely the same, 
except for the trivial change he has made in placing 
the transmitter in the grounded arm of the oscillator 

}'ig. 2.-Fessendml's System. 

instead of in the free arm, as shown in my diagram. 
It  is  also apparent that his receiver and mine are 

virtually the same, i f  we except the in troduction of his 
electrolytic detector-a very ingenious detector for 
wi reless t.elegraphy, but oppositely an exceedingly poor 
device for the reproduction of articulate speech. 

--

i 
i 
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Fig. 3. -De Forest System of Radio·Telephony. 

THE DEVELOPMENT OF THE WIRELESS TELEPHONE. 

Fessenden also makes a statement that I strenuously 
object to, though i t  does not concern primarily my 
wireless telephone. In his article he refers to his 
"are-gap" method. This arrangement he would have 
as conformed with the Duddell-Poulsen system for pro-
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ducing continuous oscillations. This "arc gap," as 
Fessenden terms it,  is  really the ordinary spark gap 
employed in all the older systems of wireles il teleg­
raphy ; it  has nothing in common with the tU:'1ed arc 
of Elihu Thomson, and is entirely different fr .. )m the 
musical arc of Duddell,  the speaking arc of S imon, 
o r  the continuous oscillation arc of Poulsen . 

A new claimant for wireless telephonic hon.)rs if' 
DeForest. Of his apparatus the SC [EX'l'IF IC A�a. l{ lcA:> 
publishes an account in its issue of September 2 8 ,  1907.  
To illustrate how nearly his arrangements for telephon­
ing without wires are like the 1902 instruments of 
mine, compare Fig. 3 w ith Fig. 1. It will be seen at a 
glance that they are i dentical in all essential respects, 
although DeForest copied Fessenden and placed his 
transmitter in the grounded arm of the oscillator circuit.  

An additional detail added by DeForest and not 
found in my early system is  "the arc l ight maintained 
in the flame of a small alcohol lamp. " This scheme 
i s  due to Poulsen, and was described by me in the 
SCIEXTIlo'IC AMEIl ICAX of December Hi ,  1 9 0 6 . It  has 
long since been superseded by immersing the terminals 
of  the arc in hydrogen, which gives very much better 
results. 

His receiving circuits are essentially my open and 
closed ci rcuits with the addition of a detector, called 
by him an "audion," but which is really the oscilla­
tion valve invented by Prof. Fleming, who is  Marconi's 
technical adviser. 

With any of the arrangements shown and described, 
it is  quite impossible to obtain satisfactory results ; 
and evidentl y Fessenden and DeForest are passing 
through the same difficulties I encountered from 1900 
to 1904 ,  i .e . , inarticulation of the received speech. 
Music may be transmitted to better advantage than 
speech, for a musical tone is simple compared with 
the spoken word. 

I n  order to reproduce the human voice in clear l iquid 
tones, a further improvement must be applied to the 
arrangements indicated above, and this I have done 
and shall make public within the next three months. 

11 Broadway, New York. A .  FREDERIC K COLLIXS. 

• I • •  
O u  a Device for Bala n c l n l!:  A e l·oplanes. 

To the mditor of the SCIEXTIFIC AMERICAN : 
Referring to the letter of Mr.  Clark L. Swezey in 

the SCIEXTIFIC AMBRICAN for September 21,  1907 ,  on a 
sim]llification of the device I had suggested in the 
Scn::-;TIFIC A,IERICAN S UPPLE;\IE:>T for June 29, 1907 ,  I 
would like to say that while the device suggested i s  
certainly very simple, I hardly think i t  would b e  
manageabl e.  A s  I understand i t ,  t h e  aeroplane is to 
be balanced by the use of a tube, fitted with wires at 
each end, containing mercury. A tilting woul d cause 
the mercury to flow to one end of the tube, and so es­
tablish an electrical contact. But it is  difficult 1..0 see 
why the mercury would not flow to an end of the 
tube in the same way whenever the aeroplane were ac­
celerated, as in starting or stol)ping. The action, it  
seems, would be the same as that which tal,es lllace 
when a pan of water at rest on a table is suddenly 
pushed. 

I t  is  difficult to see, al so,  how the device could be 
modified so as to overcome this feature and yet be sen-
siti ve. ROI![':RT H. GODDAIlD. 

,Vorcester, Mass. ,  October 4, 1 90 7 .  

Fl uorescc n c e  a n d  Chelnical C o n  ...  l t n ti o n. 

MM. Francesconi and G. Bargellini,  two I talian chem­
ists,  are studying t he problen:. whether there is some 
connection between the chemical constitution of bodies 
and fluorescence. They have examined about five hun­
dred organic compounds in various solvents, using 
an extremely simple allparatus consisting of a test tube 
located in a dark room . A conical beam of sunlight 
being projected on this soluti on .  the luminous cone is 
examined at the upper part of the test glass. If the 
compound tested is  fluorescent, it shows a different 
color from that of the sol ution. The fol l owin?; are 
the main results of these experiments : No compound 
belonging to the fatty series is fluorescent ; while all 
the aroma tical compounds show a more or less intense 
fluorescence. Each of  the different nuelei  ( benzine, 
naphthaline, etc. ) has a fluorescent power of its own. 
While certain groulls of atoms exert a very energetic 
activating action on fluorescence, ot hers are reducing 
agents of more or less intensity. 

Peat, which might almost be called the national fuel 
of Ireland, has never been very suceessfully exploited 
in the United States. While peat can be cOIlYerted into 
a fair quality of  fuel for both domestic and steam 
purposes, all methods of handling it so far devised 
require heavy machinery and considerable hand labor, 
and both of these are expensive. Several experi­
mental plants have been started to test the feasibility 
of manufacturing peat fuel , but t.hey have not com­
menced work on a commercial scale. It  is  estimated 
that from 500 to 1 , 500  tons were produced in 1 9 0 6 .  
During t h e  y e a r  there were ImportcCl i n t o  the United 
States 8,557 short tons of peat, valued at $45,344. 
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HO W THE SCIENTIFIC AMERICAN TROPHY WAS MADE. 
In the art of the silversmith we have a striking 

example of the increased demand for skilled labor 
which follows the introduction of machinery. I n­
numerable tools have been invented or adapted for 
the working of precious metals, but at every stage 
of their work they call for trained hands and alert 
brains-the tools supplement but do not supplant. 

A brief survey of the manufacture, in the work­
shops of Messrs. Reed & Barton, of  the trophy offered 
by the SCIENTIFIC A:\IERICAN for flying machines heav­
ier than air, shows that the work has passed through 
many skilled hands, and that in each case the worker 
and not the machine has been the dominant factor. 

The first designs, embodying the suggestion of the 
donor, were sketched out by an artist. Sometimes 
the artist ela bora tes a design from crude suggestions ; 
oftener he is the creator. The main lines of a design 

having been decided on, the pro­
portions are carefully studied and 
the details worked out , in a com­
plete sketch the actual size of the 
proposed work. 
pleted sketch , 

From this com­
the artist makes 

a final drawing in water color, 
intended to convey as true an 
idea as possible of the finished 
work. 

The preparatory work of reduc­

ing silver to sheet for m .  though 
requiring expert skill and care, is  
in most respects l ike that bestow­
ed on any of the metals used in 
the arts, and the processes of melt­
ing, rolling, etc. , need not be de­
scribed here. 

In the forming or "spinning" of 
the metal, the sheet is  worked 
o-,er a turned form , or "chuck," in 
a lathe. An illustration shows the spinning of the 
sphere of the trophy-a delicate piece of work which 
calls for the nicest and most accurate touch on the 
part of the worker. The spinner's chuck i s  usually 
turned from a block of carefully seasoned hardwood ; 
but for undercut shapes-such as this sphere-which 
will not slide off a solid block, the chuck is built up 
in sections round a core. When the core is with­
drawn the sections can be removed,  one at a time, 
through the aperture in  the spun metal. 

Another illustration shows the silversmith at work 
on the lower part of the trophy. Hammer work is  
stil l  the vital factor in shaping silver, for the deli­
cate touch and control of the skilled worker has not 
been imitated by machinery. Many of the most beau­
ti ful examples of  silverware are handwrought in this 
way ; and the hammer, with which the art began ages 
ago, will doubtless continue to hold its place. 

The ornamental features of the trophy were worked 
directly on it by hand, or reproduced from models 
specially made for it .  These models were built up in 
wax upon the body or form prepared by the silver­
smith. This process of modeling is identical with 
the work of the sculptor who reproduces his models 
in marble or bronze, and it  requires an equal amount 
of artistic knowledge and skil l ,  in addition to a spe­
cial knowledge of the technicalities of silver work­
ing. The modeler bestows much thought and care 
on his work, frequently finding it necessary to modify 
or even change the original design. What looks well 
in a water-color sketch may not be satisfactory when 
developed in mass, but may require the accentuating 
of some features and the subduing of others before 
a pleasing effect can be secured. When the wax 
model is  completed, a plaster cast is taken, and care­
fully finished to serve as a pattern for the molder, 
who reproduces the model in metal by casting. 

Scientific American 
Casting is delicate work ; some of the fine sands 

from which the molds are made are imported from 
Europe. These, after being accurately prepared, are 
tamped into iron frames around the plaster model. 
When a sharp mold i s  obtained, the frames are 
clamped together, dried, and the molten metal run 
in. With suitable sand and careful manipulation, ex­
ceedingly fine castings are secured. 

The trophy is a fine example of the work of the 
chaser, and an il lustration shows three men at work 
on various portions of  the piece. 

In the chasing of cast or sheet-metal work, a multi­
tude of small tools are requi red-tiny chisels, punches, 
and riffles for cutting, hammering, or scraping the sur­
face according to the texture desired. I n  repo1tssf' 
work, where the metal has first to be raised or 
"snarled, " this is done with a snarling iron-a ham­
mer, which may be inserted in a hollow body, and 
by a sucession of rapid taps force the metal to rise 
or bulge out. During the snarling, the metal body 
is  held by the operator, who guides it to obtain the 
raised pattern just where needed. The raised body 
i s  filled with a composition stiffening, which pre­
vents any general sinking while yielding at any spe­
cial point. The detail of the design is  then tapped 
out on these bulges, by means of tiny punches. 

When the spun, hammered, and cast portions of 
the trophy were chased, the several parts were as­
sembled for soldering together. I n  soldering, a clean 
gas flame is  used with the ordinary air pressure blow­
pipe.  The portions to be joined having been accu­
rately fitted are scraped clean at the points of con­
tact, fluxed with borax , heated to the requisite ten­
perature, and touched with a thin rod of solder, 

which should instantly flush the seam. A perfect 

solder joint is practically invis­
ible, and is as strong as the 

metal itself. The making of a 
trophy necessitates a perfect co­
operation among the workers en­
gaged on it. Each individual must 
be skilled in his own depart­
ment, and his work must dovetail  

in with that preceding and suc­
ceeding him. A weak linl( at any 
stage will be revealed in the final 
result. To produce a perfectly 
satisfactory trophy, such as this 
one, betokens not only a staff of 
skilled workers, but a well-organ­
ized workshop and men whose 
hearts are in their work. The 
trophy is on exhibition for a �:tort 

FOOD VALUE OF DRIED FRUITS. 
BY IIR FRA.NCIS HENRY LAKING, M.D.,  PHYSICIAN TO THE KING 

OF ENGLA N D .  

It is to be regretted that an economical and valu­
able article of food, in  the shape of the dried cur­
rant, should be so much neglected. The dietetic 
value of the fruit is misunderstood and the preju­
dice against it entirely unjustified. Properly pre­
pared, the currant might, with the greatest advantage, 
form an every-day item in the meals of the people, 
who seem to choose their food and arrange their 
dishes with an ignorance the extent of which is  ap­
palling. I f  people could be taught a few simple 
facts about the worth of various kinds of food com­
monly eaten, I am of opinion that much benefit 
would result. If some elementary knowledge of the 
chemical components of food could be imparted to 
the masses, I feel sure that our race would be health­
ier, more vigorous and better equipped to resist the 
attacks of disease. 

Imagine what would be the benefit, if  the toilers 
could be induced to master and act upon the fact 
that food, to be perfect, must contain in the proper 
proportio�ls the three main elements-nitrogenous 
substances, carbohydrates, and fats. It should not 
be difficult, say, to popularize more extensively an 
inquiry into the meaning of " proteids"-that they 
are, in fact, the albuminous fundamental and prin­
cipal constituents of the animal body ; that food ac­
curately abundant in proteid makes for the building 
of tissue and the making of muscle.  The meaning 
of the word " carbohydrates" should not be incapable 
of demonstration in popular language ; nor should 
the importance of the proper balance of the sugar 1.1 
the food be difficult to explain in a manner intelli­

gible to the people. 
From recent analyses of samples 

of  dried currants the fact has been 
verified that the fruit contains no 
less than 73  per cent of sugar in 
its most valuable form. This great 
saccharic proportion is  already III 
the shape of grape sugar, and thus 
is  potential to take up its work 
of prodUCing and maintaining 
energy and vitality. It  is what is' 
known as " invert" sugar, a com· 
posite of dextrose and levulose. 
It assists digestion ; it allays nerv· 
ous excitement, and provides 
nourishment in case of  nervous ex· 
haustion. No fruit can show this 
large proportion except those of 
and Idndred with the currant. 

I w ish it  could be more gener-

" Spinning " the Sphere. 

time in the showrooms of Messrs. 
Reed & Barton, 32d Street and 

HOW THE SCIENTIFIC AMERICAN TROPHY WAS MADE. 

Fifth Avenue,  New York city, where it is attracting 
much attention. 

• • • • 

Fore i g n  A pple .. 1 11 Great Britai n .  

A report from Consul F.  W. Mahin , a t  Nottingham, 
states that official figures show that Great Britain's 
annual import of apples is now nearly 9,000,000 bush­
els.  One-half the import is from the United States. 
The to tal from all the British possessions is under 
4,000,000 bushels ; Canada's share i s  about 3,000,000,  
and Australasia's nearly 500,000.  The import from all 
foreign countries other than the United States is  there­
fore small .  The favorite apples in  the British market 
are certain kinds from the United States, but it is 
believed that the entire demand for i mported apples 
could be met by Canada and Australasia. 

ally realized that, in selecting articles of food to sup· 

ply the constituents of normal diet, regard should be 
had to the amount of potential energy in the material. 
I t  should be an easy matter to convince the people 
that this or that food is  good or bad-that certain 
things are abundant or deficient in essential food ele· 
ments. 

For instance, let us make an interesting com­
parison, and one that should be quite clear to the 
average intelligence : I mean the comparison be· 
tween the components of currants and lean beef. 
The currants show 73  per cent of grape sugar, the 
whole of which contributes to manufacture energy ; 
the beef contains no sugar at all . Currants contain 
1 . 7 7  per cent of protei d ;  the beef 19 .3  per cent. In 
currants there is but 20 per cent water ; in beef 7 2  
p e r  cent, t h e  bulk of which is waste . Lean beef con· 
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tains but 0 . 6  per cent more heat-producing material 
than currants, the figures of which as regards fat 
stand at 3 per cent. These figures referring to thE! 
currants are taken from a recent analysis by E. F. 
Harrison, B.Sc.  ( Lond. ) F . I .C. , Ph.C. , F.C.S.  The fig· 
ures for the beef are extracted from a table of food 
values compiled upon the researches of such authori· 
ties as Church, Payer, Letheby, Blyth, Pavy, Holbrook, 
Oldfield, Kress, and others. The result i s  the disclos· 
u re of the important fact that there is  no less than 
5 4 . 8 7  per cent more total nutriment in the currants 
than in the beef. The point might be ad· 
vanced that the currants show a low pro· 
portion of proteid, but the people should be 
warned against the dietetic error of using 
food containing an excess of proteid. They 
should also be taught how to supplement 
any deficiency in the various modes of pre· 
paring the fruit for table . They should be 
shown with what ingredients to mix it, so 
that it  may contribute its powerful assist· 
ance in building and maintaining the body. 
Indeed, I am not wide of the mark when I 
say that, even eaten alone, the currant con· 
tains nutriment in all sufficiency. 

In the dietary of the peasant classes of 
Greece, a people remarkable for their hardi· 
hood and health, the currant appears at 
almost every meal , while in Germany and 
Holland currant bread i s  a common article 
of food ; indeed, among the many shapes 
in which the currant may be brought to 
table, a bread made of say thirty parts of 
currants to seventy parts of dough is one 
of the best. 

Currants contain in the right proportioh 
certain valuable aci ds such as tartaric, 
citric, and malic. These acids, while having 
wholesome indivi dual properties, besides 
being refrigerant, antiseptic, and anti febrile, 
serve to modify or adjust the flavor of the 
sugar and help the other nutriment com· 
ponents of the fruit to readily deliver 
themselves up.  It will thus be seen that 
the toiling and insufficiently fed masses 
have at their command a delicious article 
of food which costs the merest trifle and 
of which they would surely and readily 
avail themselves did they but know its 
value. The middle and upper classes, those 
who are in a sense indifferent to food reo 
garded in its dietetic aspect, but who select 
it mainly for flavor, have an important ad· 
junct to the table, which gratifies the palate 
and operates as a liberal auxil iary to health 
and well-being. 

Now a word as to the prejudice against 
currants. It  i s  a fact, generally overlooked, 
that the desire to quickly obtain the flavor 
of food which is  particularly acceptable to 
the palate, has a tendency to induce hur· 
ried and incompl ete mastication. To obvi-
ate this  neglect and to obtain the best re-
sults, it  is important that the skin of the fruit should 
be broken. The delicious flavor of  currants develops 
in  a most marked degree by the act of chewing, and 
carelessness in this respect is a great loss to the 
eater. 

The splendid varieties of cu rrants grown in the 
district of Vostizza, and intended to be eaten as des· 
sert, either alone, with almonds, or with any other 
kind of  nuts, a re shade-dried, seedless, as indeed all 
currants are seedless, and o f  a velvety softness. For 
children and those who must of necessity adopt a 
" diet" currants properly treated and prepared will . 
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prove a digestive aid and act as a gentle and natural 
laxative. Therefore, any accusation against this deli· 
cious economical and valuable little fruit must fall 
to the ground as absurd. 

. .  ' .  
Deubchmann's Yeast Sero lll . 

Prof. Deutschmann of Hamburg has opened a new 
field of serum therapeutics by his researches, which 
were undertaken for the purpose of obtaining a single 
serum applicable to the treatment of all germ 
diseases, both local and constitutional . Deutschmann's 

Modeling the Decorations. 

The l\Iolder at Work. 

serum has the additional peculiarity that it  neither 
produces immunity from infection nor generates anti­
toxins but simply aids and strengthens the cells of 
the body in their conflict with disease germs. Microbes 
of many kinds find daily and hourly entrance into the 
bodies of men and animals and the issue of the con­
flict between pathogenic microbes and the cells of  the 
body depends upon the health of the latter. I f  the 
body cells are victorious only slight and transitory 
impairment of health results, but i f  they succumb to 
the invaders we have a case of typhoid, cholera, pneu­
monia, blood poisoning, etc., according to the species 

Cha.�ing and Repousse Work on the Trophy. 

HOW THE SCIENTIFIC AMERICAN TROPHY WAS MADE. 
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of the disease germs. A s  a rule, healthy bodies suc­
cessfully resist the attacks of most of these invaders, 
and Deutschmann's search was for a serum which 
would confer the resistance of normal, or rather of 
i deal health, upon a body attacked by zymotic disease. 

He obtained such a serum from the blood of healthy 
animals to which gradually increasing doses of com­
mon yeast had been administered, in their food. Yeast 
has recently been employed with good results in the 
treatment of carbuncles and contagious local catarrhs. 
As yeast does not kill bacteria, Deutschmann evidently 

assumed that it acts by promoting the nat­
ural formation of remedial or protective 
substances in the organisms. These pro­
tective substances differ from antitoxins in 
that they neutralize or destroy all germs, 
not merely germs of one kind. 

The serum of the animal, which contains 
these substances, can then be extracted and 
administered to human patients. The 
human organism can itself elaborate these 
substances under the stimulation of grad­
ually increasing doses of yeast, as appears 
from the successful employment of this treat­
ment in carbuncles, etc . ,  but it cannot do so 
effectively when it is already seriously 
diseased. Hence the advantage of the indi­
rect treatment, using the blood serum of a 
healthy animal that has been dosed with 
yeast. 

The direct administration of large quan­
tities of yeast has an injurious effect, 
particularly in febrile conditions. ( The 
writer is  contemplating a series of ex­
periments on the administration of other 
remedies by this indirect method. ) Deutsch-
man;l had in view chiefly the treatment of 
infectious diseases of the eye and in the 
Munich Medizinische Wochenschrift ( No. 
19 ,  1907 ) he reports a number of severe 
cases, from his practice as an oculist, which 
were completely cured by the serum, with­
out any other treatment. 

The serum, however, has been found 
equally effective in a variety of zymotic 
diseases. Prof. Deneshi has employed it 
with success in twenty-four cases of pneu­
monia. The writer has used it with as­
tonishing results in five cases of contagious 
sore throat. In each case a single injec­
tion of one or two cubic centimeters of 
the serum brought down the temperature 
immediately and a cure was quickly ef­
fected.  

Of cases reported by other physicians I 
shall mention only the most remarkable­
a case of puerperal fever complicated with 
pneumonia which was cured by a few large 
doses of serum. 

It is too early to pronounce a final ver­
dict on the merits of Deutschmann's yeast 
serum, but it is evident from the results 
already obtained that it well deserves the 

attention of the medical world.-Dr. Friedlieb in 
Umschau. 

. . . . .. 
A free trade-school has been opened at Grace Chapel , 

Fourteenth Street and First Avenue, New York, where 
instruction is given in architectural and mechanical 
drawing, free-hand, clay modeling, tailoring, bent iron 
work, electriGal fitting, carpentry, millinery, dressmak­
ing and cookery. The classes, which are under the 
supervision of  Mr. Arthur H. Kiewitz, M.  E., 'are held 
on Monday, Tuesday, and Wednesday nights and on 
Saturday forenoon. 

The Final Soldering of the Trophy . 
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BY MOTOR CAR TO THE SOUTH POLE, 
BY J. B. DUN NET. 

At the beginning of next year, E.  H .  Shackleton 
will make another attempt to reach the South Pole, 
leaving "ew Zealand in January for that purpose. 

The party of twelve will  embark i n  a ten-knot 
f;t,eamer,  not specially built to resist the ice packs, 
for she will return to New Zealand as soon as she 
has landed the expedition, with a l iberal quantity of 
5upplies.  After wintering at a convenient spot, the 
work of exploration proper will  begin during the 
following October. The expedition will be divided 
into three sections. One will  travel eastward, and 
cross the barrier in the hope of reaching the area 
known as Edward the Seventh's land, and follow the 
coast l ine southward, retracing its steps when neces­
sary. The second detachment will  strike south over 
the same route followed by the " Discovery's" sledge 
party i n  1 8 9 2 .  The third will go in a westerly direc­
tior: over the mountains toward the magnetic pole . 
Each party will  be equipped with a motor car, spe­
cja� ) y  built for the purpose. The sledges containing 
provisions and paraphernalia will be hitched to the 
car. As a stand-by, Siberian ponies will be used in­
stead of dogs, as employed in the 1901-4  expedition. 
It  is  claimed that these animals will easily drag a 
load of 1 ,800  pounds on a food basis of 10 pounds 
pe r  day, while a dog will only conveniently shift a 
load of 1 0 0  pounds on a 2-pound per day ration. Thus 
one pony will  equal as a carrier 18 dogs at less than 
one-third the aggregate food allowance. Besides that, 
the pony can comfortably sledge a distance of 20 to 
25 miles a day on a pinch, a thing the dog has never 
been able to do.  

lt  is  exvected by Shackleton that the party will  be 
able to cover up to 2 5  miles per day. I f  the motor­
car aid reaches his expectati ons,  he feels sure he 
will be able to get beyond latitude 82 deg. south. At 

Framework of the Large Float. 
1 1)(.' �keleton of the floats is. made of wood and alumininm. 

every 1 0 0  miles of the jou rney a sledge will  be left 
containing provis ions , in case of any accident . The 
winter quarters will  be at Mount Melbourne, the high­
est Imown point of  the dark continent. At that spot 
they will be 731 miles from the pole ; and assuming 
that the motor cars carry them beyond latitude 82 
deg.  south,  they would then be starting on the re­
maining 464 miles as  fresh as i f  they were starting 
from the shill 'S  side. Shackleton thinl,,; they can 
follow the trend of the southern mountains a long 
distance before needing to turn east or west. Should 
it  be  necessary to veer east,  and they find it  impos­
sible to  surmount the glacier fiel ds with the car , they 
can resort to the method of pulling the sledges up 
with the lJonies.  I f  that expedient is impracticable , 
they may go eastward until they find it necessary to 
return to winter quarters at Mount Melbourne. But 
if ,  on the other hand.  the mountains turn to the 
west,  they could go due south,  increasing the dis­
tance between their dell0ts to 1 5 0  miles,  to admit of 
a more extended journey. I f  the pole area be  reached . 
they could then strike at an angle about northeast. 
picld ng up the mountains to the west. 

I t  is  not proposed during the expedition to neglect 
the biological , meteorologica l ,  geological , and mag­
netic work commenced by the "Discovery." If pos­
sible, a small ]larty will be landed at the nearest 
available point to the magnetic poles. There i t  will 
remain until the time comes for sledging, when it 
will  travel across the mountains to take full observa­
tions. Should the party reach the pole. the magnet:c 
area will be surveyed as far as possible .  While at 
Mount Melbourne during the long winter everything 
possible will  be done to collect scientific data. The 
active volcano, Mount Erebus, i n  the neighborhood , 
will be investigated .  A special attempt will  be made 
to study the habits of the emperor penguin ; and 
w ith the aid of a cinematograph camera to snap-shot 
Its movements, and a phonograph to record its 
weird eries, it  is hoped to get matter of great interest. 

Scientific American 
Some carrier pigeons will also be liberated, to see i f  
they c a n  p u t  up a world's record b y  getting back t o  
N e w  Zealand. 

A vessel will be  dispatched from New Zealand to 
pick up the parties i n  February, 1909. The southern­
most section will be ]licked up first ; then the Mount 
Melbourne party. After that they will  steam to the 
north of Ballemy I slands, keeping in as far as pos­
sible in order to trace the coast line of Wilkes Land. 

e . • . • 
SANTOS DUMON T ' S  NEW HYDROPLANE, 

In an effort to win a ten thousand dollar bet made 
with M. Charron , to the effect that he could build a 
hydroplane which would travel 100 kilometers ( 6 2 
miles ) an hour, Santos Dumont has recently con­
structed the novel craft which we illustrate. This 
new hydroplane consists of one long cigar-shaped pon­
toon 10  meters ( 3 2 . 8  feet ) in length, and wh ich is 
placed between two similar smaller floats 1 meter 
( 3 . 2 8  feet ) long. The three floats are fastened to­
gether, and a long, narrow plane, 1 3 . 1 2  feet long, 
extends crosswise from one of the small outer floats 
to the othe r.  Another plane 4.92 feet long is placed 
transversely at the rear . The construction of the aplla­
ratus is apparent from the photographs.  The floa,ts 

The 120-Horse-l'ower, 1 6-Cylintler, V-'rype M.otor 
Used on the H ydroplane. 

Towing Test of Santos Dumont's " No. 18 " 
Hydroplane. 

The 3-blaueu air propeller will draw the craft_ 

SANTOS DUMONT'S NEW HYDROPLANE. 

are buil t u p  upon a framework of wood and aluminium 
covered with a rubber-treated fabric  whieh i s  air  and 
water t ight .  They are inflated with compressed air .  
in order  to i n ('rease their  stability.  A 1 6-cylinder , 1 20-
horse-power, V-type motor is  mounted on the frame­
work which canies the air  proveller.  The motor drives 
the l atter direct . The helmsman sits in a small seat at 
the rear end of the center flo:lt.  and steers the hydro­
plane by means of a wheel.  I n  one of our photographs 
the new craft is  shown being towed at a good speed 
b�' a fast motor boat. 'When this test was made. the 
hydroplane rose until the floats were completely l ifted 
out of the water, and it glided upon its two planes 
with apparently good stabil ity .  The total weight of 
the new craft is not much more than 500 pounds . In 
the test which is soon to be made, Santos Dumont 
hopes to do better than 100  kilometers ( 6 2 . 1 3  miles ) 
an hour. 

• • • 
The B ri tish War Department's new dirigible balloon 

"Nulli Secundus" on October 5 made a voyage from 
Farnborough, a suburb of Aldershot, to London. The 
trip p roved in every way successful. Following the 
highroad ,  the balloon kept so straight a course that 
its shadow fell on the road for a great part of the 
way. The balloon started against a head wind blowing 
ten miles an hour,  but in spite of this it  covered the 
�2  miles between Aldershot and London in a few mIn­
utes over two hours, The balloOll appeared under 

perfect c1ntrol, and whetl:ler with or against the wind, 
it  sailed smoothly and swiftly. On reaching London 
the balloon first circled over the buildings of the War 
Department and then, curving round St.  Paul's 
Cathedral, journeyed southward to the Crystal Palace, 
where it  descended. The entire trip lasted three and 
a half hours. Col. Capper says he could have remained 
up six hours and longer, but thought it inadvisable to 
take risks at thi s experimental stage. The event is  
regarded as marking a new epoch in British mil itary 
history. The visit of the airship came as a surprise 
to the authorities at the War Office, although they 
knew that something of the kind was contemplated 
at some time or other. All the officers in the building 
turned out to greet the visitor . I t  came low enough 
to afford an excellent view of it .  I t  was possible to 
see the working of the mechanism. During the three 
and a half hours' trip, the "Nulli Secundus" covered 
fifty miles. The highest altitude reached was 1 ,300  feet . 
The mean height was 750 feet. The speed was fourteen 
miles an hour, but at one point it  reached forty. The 
engine, which is  of French construction, ran from 
1 ,100  to 1 , 200 revolutions a minute, Ordinary gasoline 
was used as fuel . Ballast was carried but not used. 

During a recent storm the airship was badly injured 
because of poor housing. I t  is  questionable whether it 
w ill ever sail again.  

. I . ' . 
The P e nnsylva n i a  R a i l r o a d  S c h o o l  of 'relegra phy. 

A school of telegraphy was opened at Reading, Pa. , 
by the Pennsylvania Railroad on September 1 6 .  The 
supply of well-trained men is at present insufficient, 
and national legislation l imiting the daily w ork of 
railway telegraphers to nine hours will  enforce upon 
railway companies the problem of supplying a large 
number of additional operators. On the Pennsylvania 
road alone, which now empl oys more than 3 .000  op­
erators, it is estimated that 700 additional men will 

The Completed Hydrophme. 
Note the narrow planes beneath the fioat , at front and rear. 

be needed to comply fully with the provisions of the 
l aw.  The Lime required for the course is  six to eight 
months, and salaried positions a wait graduates. The 
cost o f  tuition is $2 monthly-a merely nominal 
sum. The Pen nsylvania Railroad wants healthy young 
men between the ages of 1 7  and 25. with a fair knowl-
edge of English. mat hematics, and geography-and 
w ith brains. 

To familiarize student s with practical work, the 
regular wire of the divisiou will run through the 
school room and standard train order blanks will  be 
furnished. The text books will  consist of the book of 
block signal rules,  the book of rules for the govern­
ment of the transportation department, copies of all 
standard forms of  Pennsylvania Rail road blanks gen­
erally used in the I,eeping o f  station agents' accounts, 
and other standard literature used in carrying on the 
business. In addition to this, stu dents will be in­
structed in the general duties of an agent in admin­
istering the affairs of a station. 

The entire frame of the great tower of the Singer 
building in New York is completed, and the outer 
walls , which have followed the steelwork closely, are 
more than three-quarters finished. The framework, 
which was not started until late in the spring, has 
been put up in goo d time and w ithout any serious 
mishaps. It is  expected that the whole of the lofty 
structure will  be inclosed before there is any very 
cold weather, so that the interior work, which will be 
entirely fireproof, can proceed without interruption in 
the winter. 

The B ritish Admiralty proposes to arm the new 
vessels of the "Dreadnought" class with eight new 
type 1 3 . 5-inch guns, so disposed that they can all be 
fired on either broadside.  The new weapon will be 
over 5 0  feet long, and a shell from i t will .  it is ealcu­
lated, pierce 20-i uen Krupp steel i l1 'ffiOI' fit fl·  range of 
3 ,000 yards, 
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PLANT CULTURE BY ELECTRICITY-AN INTERESTING 
EXPERIMENT. 

BY HAROLD J. SHEP8TONE. 
An exceedingly interesting experiment is  being con­

ducted at the Royal Botanic Gardens, Regent's 
Park, London, under the name of " the Thwaites 
Electric Culture" ; and if  it  bears out under a lengthy 
trial all the features that the inventor claims, it is 
l ikely to revolutionize the present methods employed 
both in the heating of glass­
houses and the manner in which 
plants and fruits are hastened to 
maturity independent of the sea­
sons. 

Scientific Americaft 
The traveler is electrically driven, and the speed 
may be controlled. 

By this plant Mr.  B.  H. Thwaites, who by the way 
is  a well-known electriCian, hopes to secure the six 
essentials which he regards necessary to force the 
plant's growth. They are : ( 1 )  an ample supply of 
violet or chemically active rays projected from pow­
erful and moving arc lamps ; ( 2 )  a supply of electro­
static current for the atmosphere and the roots ; ( 3 )  

279 
Thwaltes estimates that with his system, from three 
to four producing seasons in the year will be attain­
able. I f, of course, choice fruits and flowers can be 
produced at any period of the year at no great cost, 
the invention should certainly possess great com­
mercial value. As already stated, at the moment it 
is purely in its experimental stage, the plant having 
only been in working order for just about a month, 
too short a period for one to predict l ikely results. 

At the same time, it is  an experi­
ment which will undoubtedly be 
followed with the greatest in­
terest. 

• • •  
A Remarkable Acoustic 

Phenom eno n .  
Before describing this new sys­

tem of electric culture, a brief 
reference to previous experiments 
will  not be without interest. Very 
soon after Jablockhoff invented 
the electric arc, it was discovered 
that the rays from this light 
stimulated the growth of plants, 
and the work was continued by 
Sir  W.  Siemens in England, 
Bailey in America, Lebstrom In 
Sweden, and Berthelot in France. 
Both Sir W. Siemens and M. 
Berthelot died before the results 
of their experiments became 
known, but they were quite classi­
cal and of splendid promise. 
Bailey was convinced that the arc 
light promoted assimilation and 
hastened growth and maturity. 
Lebstrom found the positive elec­
trostatic cu rrent to greatly accel­
erate the ci rculation of  the sap, 
and the more fertile the soil the 

The Two Plants on the Right Have Been Stimulattd into a Vigorous Growth by 
Electric Rays. 

An interesting acoustic phe­
nomenon called, in I taly, "bron­
tidi ," has been investigated by 
Prof. '1'. Alippi, of the meteoro­
logical and seismical observatory 
of Urbino, Italy.  These brontidi 
are mostly hollow noises, resem­
bling the echo of a distant explo­
sion, and are usually observed 
with a bright sky and calm air, 
occurring rather seldom in windy 
or rainy weather. They usually 
occur in the afternoon, both in 
winter anci summer. These noises 
would seem to be of atmospheric 
origin. They do not produce any 
physiological effects of their own, 
nor do they seem to be connected 
with local earthquakes, though 
they sometimes cause window 
panes to vibrate. They are nearly 
everywhere considered as presage 

more vigorous the vegetation, and 
the .  more effective the cu rrent ; it was also found to 
increase the proportion of saccharine. 

Coming to the present experiment, we have an 
o rdinary glasshouse in which have been placed some 
two hundred plants , consisting of geraniums, fuchsias, 
various kinds of palms , grasses, tomato plants, etc. 
The plants are being forced by light from an arc 
lamp, and the house heated in a new and ingen ious 
manner. This apparatus, which is  causing much dis­
cussion among electricians, consists of a modern pro­
ducer-gas suction engine coupled to a dynamo. The 
electric energy developed by this p lant is allocated 
to the feeding of 
the arc lights in 
the g l a s s h o u s  e . 
A n electrostatic 
machine is driven 
from the gas-en · 
gine crank-shaft , 
and the electricit�· 
is discharged by 
po in ts along the 
plants to electrify 
not only the air, 
but the plants and 
t h e  i I' roots a s 
well .  

an atmosphere containing moisture and carbon 
dioxide in the proportion common to most fertile 
countries ; ( 4 )  a temperature within the limits of 
70 and 8 0  deg. Fahrenh eit ; ( 5 )  an i deal fertilizing 
agent ; ( 6 )  an ample suppl y of water for the roots . 

It is also the inventor's contention that the appa­
ratus is an economical one. It is  expected that the 
figures will show a saving of thirty per cent over 
all systems at present employ ed. I ndeed, it is claimed 
that the whole cost of the apparatus and its working 
comes out in the end at the rate of two cents , as at 
present compared with six cents per hour. Then it 

of bad weather, and are popularly 
supposed to be due to strong tides or storms at sea, 
whose echoes are t ransmitted to a distance. Prof. 
Alippi has obta ined his results by means of  a circular 
letter to which 2 1 7  observers have replied, and 135 
of whom had noticed the sounds. The observers in 
question were distributed throughout the whole of 
I taly and its African colonies. 

These noises do not appear to be due to artificial 
causes,  Ruch as mine explosions or gun shots, as they 
mostly occur in  central mountain regions, where such 
causes are absent, while in some populated valleys 
where mines a r e  common their existence is never no ·  

t iced .  The author 
is . not inclined 
either to ascribe 
this phenomenon 
to natu ral causes, 
such as w inds, 
while the hypothe­
sis sometimes sug­
gested of thunder­
bolts under the 
horizon cannot be 
maintained either, 
owing to the equal 
dist r i b u t i o n  of 
b I' 0 n t i d  i over 
summer and win­
ter. 

The arc lights 
are equipped with 
special reflector 
hoods, by which 
the beam of light 
is confined within 
narrow l imits of 
c o n c e n t r a ­
tion. The open 
end of the hood 
is closed by a 
water S C I'  e e n, 
made up by a 
glass trough filled 
w ith water. This 
water S C I'  e e n ,  
through w h i c h 
the l ight I' a y s 
have to penetrate, 
is intended to se­
cure as near an 
imitation of  natu­
ral solar effect as 
possible, and to 
limit the effect o f  
t h e  rays ; a n d  i f  
it i s  desired to 

'l'he Rear Sid e of the Light. The }'ront of the Light. 

There may be 
some connection 
between certain 
brontidi and seis· 
mical phenomena, 
while a n  0 t h e  I' 
class of bron tidi 
may be connected 
with meteorolog­
ical phenomena ; 
and in order fully 
to el ucidate this 
question, the ob­
servations will be 
continued f r o  m 
the Italian Cen­
tral Meteorol ogic­
al and Geodynam­
ical Office, which 
intends to send 
out more inquiry 
forms. 

HOW THE ELECTRIC- LIGHT IS USED TO STIMULATE PLANT GROWTH. Damsite is th( 

screen from the plants any portion of  the spectra, 
colored water can be employed. The roof of the re­
flector is  provided w ith a chimney, to permit the 
escape into the roof of the glasshouse of the nitrous 
oxides that may be produced. I t  is  arranged that the 
arc l ights are automatically constantly and almost 
imperceptibly moving along the entire length back­
ward and forward of the glasshouse, radiating a 
powerful I)eam of l ight on both sides of the house. 

is an apparatus well within the supervising ability 
of an ordinary intelligent workman, and can be left 
for hours together. 

At the present time daylight is  being extended for 
a period of four hours. Just b efore sunset the power­
ful arc lamps are l ighted, and the beam flits from 
plant to plant as it moves slowly up and down the 
glasshouse. When the days get shorter, the light will 

be put in ope ration for longer periods . Mr. 

name of a new 
town in Texas, recently included in the list of post 
offices. It is  a village located on the 10 ,OOO-acre farm 
o f  Col. Cecil Lyon and associates in the Texas Pan­
handle. They have their own system of irrigation , 
and are not selling the land, but will cultivate it, em­
ploying about 200 farm hands. A commissary store is 
conducted as a part of the farm enterprise, and a 
large amusement hall has just been finished., The aim 
is  to make Damsite a model community. 
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RECENTLY PATENTED INVENTIONS. 
or I nterest to FarlDer ... 

HOE OR RAKE HANDLE CONNECTION.­
C. B. BENDLAGE, Marshalltown, Iowa. The 
object of the inventor is  to p rovide an inter­
changeable handle w h ich may be applied to 
the heads of hoes, rakes. etc. A further ob­
ject is to p rovide a handle to which the head 
of the desired implemen t may be applied in 
various positions, according to the nature ot 
the work to be done. The handle i s  adapted 
to be quickly attached or detached from the 
impl ement head. 

GRIT I<'OOD FOR FOWLS.-E. :T. FUCHS, 
Scranton, Pa. The p roduct contains valuable 
n utritive elements suitable for fow ls.  and also I elements necessary for the sustenance of hens 
engaged in layin g  eggs. It  is largely in­
soluble in water. but under the action of the 
powerful digestive fluids. i t  i s  assimilated to 
considerable extent. and the p a rt not thus 
assimilated remains hard and glassy. That 
portion which does not serve as a food and 
egg builder. serves as a grit, so necessary for 
the welfare of fowl s .  

or General Interest. 

Scientific American 
supportlng the block to be shaped, the model you to special articles In our SUPPLEMENT 
block being separated upon the lower deck. Nos. 16, 93, 101, 145, 370, and 800, especially 

To place the decks in Buch position as to oc- to the two latter, or to "Screw Propellers and 

cupy comparatively small floor space. It  re- Marine Propulsion," by J.  McK. Chase ( $ 3 ) ,  

lates more particularly to a machine o f  a type I which w e  can supply. 

particularly suitable for· duplicating blocks, ���������������������'= 
brims. or curls upon which hats are formed -
and finished. NEW BOOKS, ETC. 

NOTE.-Coples of any of these patents will 
be furnished by M unn & Co. for ten cents each. 
Please state the name of the patentee, title of 

the Invention, and date of this paper. 

AIR CURRENTS AND THE LAWS OF VENTILA­
TION. Lectures on the Physics of 
the Ventilation of Buildings De­
livered in the University of Cam­
bridge in the Lent Term. By W. N. 
Shaw. Cambridge : University Press, 
1903. 8vo. ; cloth ; 9 4  pages ; illus­
trated. Price, $1 .25 .  
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Carbureter, Welnat & Bogey . . . . . . . . . . . . . . 867,8119 Carding mach!ne. Robinson & Bate .. . . . . . . .  867,837 Carrla!;e door ;ocking device, A. Nathan . . .  867,747 Carving machine, F. H. Richards . . . . . . . . . .  867,602 Casting copper. mold for. F. L. Antlsell . . .  867.692 Castings, machine for removing gates and riser. from, R. O. Jor.os . . . . . . . . . . . . . . 867.884 Cement worker's tool, F. W. Gl'uudmann . .  867 819 Centrifugal separator, R. li\ Cordero • . . . . . .  867:800 Check holder, W. R. Clark . . . . . . . . . . . . . . . .  867 794 Chimney cowl. A. H. Holtzinger . . . . . . . . . . . •  867;881 Chute for endless rope transporting appli-ances, G. Leue . . . . . . . . . . . . . . . . . . . . . . . 867 584 Cigar machine. T. l\1oesinger . . . . . . . . . . . . . .  867'825 Clasp, E. Gutmanll . . . . . . . . . . . . . . . • . . . . . . .  867'655 Clockwork for recording instruments, F. A. • 

Jone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  867,732 Clothes drier, T. Ditmanson • . . . . . . . . . . . . .  867 . ti46 Clothes washer. I.  D. Buck . . . . . . . . . . . . . . .  867.873 Cock, gas. E. L. Claus . . . . . . . . . . . . . . . . . . . .  867.571 Cock, BtOp and waste. C . S. Frlshmuth . . . .  867 .(m1 Coin collector, E. B. Craft . . . . . . . . . . . . . . . .  867.707 Coin collector, J. L. McQuarrie . . . . . . . . . . . .  867 .146 Concrete arches, reinforcement for, M. A. 
In the many prac',ical attempts to solve the Abbott . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  867.776 

question of ventilation too little attention has �����:�� j�!;�in�����o�C::iceWio? l�i���llG: 867 .802 
been paid to the laws of physics. Chemists W. & G. �'. Switzer . . . . . . . . . . . . . . . . . .  867.852 
have deduced from their analyses the limits g������� s;���ci�I:;,�orc;��f��c:t Ggha���: 867.818 
of respirable impurity in air. and much has kedick' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  867.665 

HINTS TO CORRESPONDENTS. been written upon the thermometer a s  an in- g���;�l���: O":u�in��gnl��;�le�;ti�g: ' 'A: " C: 867,833 
N dicator of healthful conditions, but no one has Eastwood . ·  . . . . . . . . . . . . . .  , . . . . . . . . . . . . .  867.810 amel and Address must accompany all letters or yet told how a flow of air may be best made Controller, Berles parallel, A. C. Eastwood . .  867.809 no attention will be paid thereto. This is tor Conveyer system, C. Merritt . . . . . . . . . . . . . .  867,739 our intormation and not for publication. to perform the work required of it. :Mr. Shaw Cooker, automatic steam, W. H. Johnson . .  867,660 !leferenees to former articles or answers should give embod ies in this volume the gi "t of the lec- Copy holder, E. B. Duke . . . . . . . . . . . . . . . . . .  867.808 
InqU1:i�� ��t����:r��· f:g�eaOsronn;�%b��mOef s�uo��tdiobne' hues delivered by him d uring the year 1 903, Core supporting frame. M. D. Waldron . . . •  886677 •

• 686'93� Core, wire barb mold, F. L. Antisell . . . . . .  . repeated ; correspondents will bear in mind that hefore the "Cniver:-:ity of CamiJridge. He re- Cork cutting and tapering machine, Hell-
METHOD O F  r T I L I Z I N G  H I LLSIDES 80me answers require n o t  a little research. a n d ,  d th bl I I f th I strom & Exler . . . . . . . . . . . . . . . . . . . . . . .  867.822 though we endeavor to reply to all either by ga r s e p ro ems arge y rom e ana ogy Crate, collapsible. B. �'. Lewis . . . . . . . . . . . . .  867. 889 

AND MOUNTAI N S .-M. R I CHTER, Williams- letter or in this department, eacb must take of the distribution of an electrical current in Cultivator harrow attachment. A. A. Yackee 867.865 
t W V Th ' t '  . ts i form his turn. t k f d t II 1 t t Current motor, water. H. W. Schmidt . . . . .  867,848 own , . a .  e mven IOn consl s n - Buyers wishing to purchase any article not adver. a ne wor a con uc ors. e ays grea s ress Curtain fixture, D. E. Bonner . . . . . . . . . . . . . .  867.569 
ing the hillside into a succession of series of tised in our columns will be furnished wltb upon the physics of ventilated space. Wher- Curtain fixture. H. M. Sturgis . . . . . . . . . . . .  867.850 
shallow basins adapted to hold and retain the �g�r�:::. ot houses manufacturing or carrying ever i t  i s  possible results are expressed in Curtain pole, L. H. Ptlegharrlt . . . . . . . . . . .  867,750 

. . . f t d I t '  . h h f 
Cycle. motor and other, J. L. Miller . . . . . . .  867. 668 precIpitatIOn 0 wa er an p an mg m eac SpeCial Written Information on matters of personal t e form of ormul"" so as to be most readily D-hanrlle. �'. P. Maus . . . . . . . . . . . . . . . . . . . .  867.6(17 
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terest cannot be expected available for p ractical work. Dehorncr, G . Anderson . . . . . . . . . . . . . . . . . .  867 ,779 
f t Derrick , portable, \V. C. Booz . . . . . . . . . . . .  867, 69G promoted by the retained volume 0 wa er Scientific American Supplements referred to may be STATIONARY ENGINEERING. By Joseph lJisk feeding machine. A. H .  Neureuther . . .  867 .83� 

held in the basin, each descending series of had a t  the office. Price 10 cents each. G. Branch. A Reference and Text- Display rack, R. E. Martin . . . . . . . . . . . . . .  867.738 
t h '  't ' dividual basi s alternating Books referred to promptly supplied on receipt of , Display rack. F. H. Corwin . . . . . . . . . . . . . .  867.801 rees avmg I s m . n prIce. I book written expressly for  Station- Diver's helmet. P. Hansen . . . . . . . . . • . . . . . .  867.719 
w i t h  basins of the series above. or b e i n g  stag- Minerals s e n t  f o r  examination should be dlstlnctll ary Engineers and Firemen. With Domestic boiler. P.  Rahm . . . . . . . . . . . . . . . .  867.598 
gered or placed so that the lines of quickest marked or labeled. 

300 illustrations. St. Louis : Perrin B��' t�ect ��n� . . Edg���b ' : : : : : : : : : : : : : : ��a�� 
descent do not coincide in the adjacent series. & Smith Printing Company, 12mo . ; Door hanger amI roller support for edgewise 

SPONGE-HOLDER .-U. L. R I >'E, Sound ( 10628 ) N. W. asks how to color cloth ; 940 pages. Price, $ 3 .50 .  Draf'f°;::�ia�or�r�uPo·m�i�c�y�.r w-: ' s;'i;';�� : ��Hl� 
Beach, Conn. The device is for use in hold- copper chocolate by oxidation. A. Take about Owing to the varied requirements of modern Draft ri�ging. G. L. Harvey . . . . . . . . . . . • . .  867.720 
ing sponges. cloths. or other articles, w ith a tablespoonful o f  crystall ized verdigris and power plants, and the high boiler pressures B����i��s.!:'a��inH: r: �al�:g:� . : : : : : : : : : :  ���;��� 
w hich it is desired to wash or wipe w indows dissolve it  in ',4 liter of boiling water. Take n ecessary for the operation of modern expan- ll ress shield. M. H. McMann . . . . . . . . . . . . . . .  867 .830 
or other objects not readily reached by the I also a piece of sal -ammoniac about the size sion engines and turbines, the resllon sibility of 

llrier. Sec Clothes drier. 867."21 f t d HI'inking fountain, J . F. Tannehill . . . . . . . .  u hand . and the object of the inventor is to pro- a a nu an dissolve it l ikew ise in ',4 liter the stationary engineer has been vastly in- llrumhearl. I. H. Sapp . . . . . . . . . . . . . . . . . . . .  867 ,675 
v ide a device easy to manip ulate and capable o f  water. Now pour the two solutions to- creased in the last few years. When we fu r- Dye J.nrlE�gaiki�� . .  s.a.�:: .��Io�:na�:� . �:� . �.a.t: 867.715 of gripping articles as tightly as desired. and gether and add '4 l i te r  of wine vinegar. Boll thl' r consider that many plants now generate Dye uud making same. rerl-violet vat. 
from which they may be instantly removed well together and fi l ter. Of the filtrate n ow their  own power for the operation of their llye .S���\�I� � :''\��:n�t�d · ;�d: "G." 'E�gi : : : :  ���;¥r� when desired. take about a w ineglassful and just before using l ights, motors, or elevators. and also do their I'�gg boiler. automatic. C. B. Martin . . . . . . . .  867.921 

Machine .. and Mecha nical Devices. 

B I SC U I T-CUTTER.-L. A. ROCKWE Ll., New 
York, N. Y .  The inven tion relates to improve­
men ts in devices for cutting o r  forming bis­
cuits from sheets of dough, the object being to 
provide a c utter and die by means o f  which 
the dough may be evenly cut with a clear 
and smooth figure impressed thereon ; and fur­
ther to p rovide mea" s for ejecting the formed 
biscuits from the cutters. 

GAGE.-.T. .T. ROBIN SON, Bloomsburg , Pa. 
The gage is  for use in connection with saws 
and other woodworking machinery. The in­
vention provides an accurate and readily man­
ipulated gage apparatus. A carrier-screw 
serves to determine the position of the gage 
members, since a movement over any number 
of threads will  effect a known advance. Fur· 
thermore, by the use of a threaded carrier, 
ease of rotation of the gage member" i s  se­
cured. while they are at the same time re­
tained against longitudinal movement upon the 
carrier. 

it  add to i t  a teaspoonful of ammonium suI- own refrigerating, i t  can be seen that the Electric conductor, Hoopes & Robertson . . . .  867,659 
ph ide. rl'he eopper object to be colored mu:-:t modern stationary engineer must not only be Elecif��ert����u.c.t���, . . .  ����I.l�: . .  ������ . . .  � 867,658 
he pe rfectly clean and polished.  The solution a steam engineer, but an electrical and re. Electric controlling mechanism, thermo, H. 
may be applied with a h a i r  brush and dried frigerating engineer as well .  Th is b o o k  p r e - Elecf;ic�fi��nd�;I''';'�: ' r:: ' i.;'e·r�·rd· · : : : : : : : : : :  in a warm oven . T o  assure the sticking of sl'nts in a compact form the principles w h ich mectrolier huuger, R . T. Watt . . . . . . . . . . . .  . 

867 .846 867.579 867.858 867 .640 867 .626 tht:' oxidizing fluid,  a sort of binder m ust be underli� a thorough knowledge of power and ��:;:��l�g d���i��'Ck�' �U1R�hw£k��de� : : : : : : : added. and for this purpose a l i ttle rouge wil l  heating p l ants, together with such data on the Engine igniter. internal combustion. F. E. 
do. The l iquid should be very evenly applied subjec t of mechanical and electrical engineerin g Engi��a%niiil;g ' �����: . ;"';pl��iv�; ' Ii: ' B�t: 867.755 and dried "lowly. A fter each application of as iH  deemed essential t o  the successful opera- kowski . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  867.696 
the l iquid i t  mllst be "een to that the ol d l ion of power and heating plants of every de- Engine regulating apparatus, internal com-
coat. whieh has dried in . is completely dis- sc rip tion. The subjects are treated in a ;J rac- EngPnu:t�;�rt..·r.E·c�\UJ� 'c�i��;;I;:::: '867.796; ���:¥�� solved in the npw, otherwi:-:p :-:pot:-: will  ari:-:p. t ical  way rather than in a theoretical and Engine starter, automatic, C. J. Coleman . .  867,795 
Six or evpn ten coats heing thu:-: appl ipd. the I mathematical mann er. Before dealing with the Engit���;at�����l�it�OI�:OB:i�� 1���� , ��� . .  i�� 867 ,899 
pot may be wa:-:}wrl in warm water and dried. I function of any machinf', the nature antl ll�e Explosive engine. revolving piston, A. 
Heat the artiele now slowly,  whereupon it be- I of the p rincipal part:-: are described. The great Eye�:�::s, ' 'v.i. ' 'i�: ' B'r"e'u'ti; ' : : : : : : : : : : : : : : : :  867 .782 867.910 867.680 comes c�nsider�hlY darker. I f  the ref.l ui �·ed i number of clear designs aids materia! ! 'l the Fan, O. Selg . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
color has not Jet been reach ed, the pamtmg , understanding of the text. Fan C:��ll P��.l� . ,��(.e�, . .  c�".l tri.f�lg�I: . .  �: . .  �: 867.874 p rocess must he repeated and the object a gain ' A D A Fan. electric. Diehl & Becker . . . . . . . . . . . . .  867.914 
heated until  the tint is  reached ' LLAN ON THE ROUGHT NTIllOTE FOR THE Fare and distance inrlicators. means for op-. NORTHWEST. N. S. W. By Percy AI- erating. O. Kuntzen . . . . . . . . . . . . . . . . . .  867.887 

( 10629 ) S. E. asks : 1. What electro· Ian. Read before the Sydney Un i- Fare indicator, B. Schneider . . . . . . . . . . . . . .  867. 609 I t · I" are register, W. I. Ohmer . . . . . . . . . . . . . .  867.592 y .e IS com mon ly llsed in an electl'O l v t ie recti- versity Engineering Society. October �'aucet protector. G. H. Korner . . . . . . . . . .  867.663 
fier empl oying copper and a l umin i um elec- 10,  1906.  Fence. C. 1 .  Saunrlers . . . . . . . . . . . . . . . . . . .  867 .759 
trade" ? A .  A ny salt may be used in an electro- An account of the artesian wells of New �!ll' p0'i]'etk ver�ical. A . Bushnell, Jr . . . . .  ��.��� 
lytic reetifier  which w i l l  readi ly oxidize alum- South Wales. and of the methods of using Fht��; P;'Ckl��� G : ' K��dk ' : : : : : : : :  : : : � : : : :  867 ;'733 
inium. Sodium acid phosphate is good for the Fire a'larm, automatic. C. Smith . . . . . . . . . .  867.681 

SCREW-THREADING MACHINE.-F. H .  t h e i r  waters f o r  i rrigation purpOSl'S. T h e  Fire ,"scape. J. Wenig . . . . . . . . . . . . . . . . . . . . .  867 .689 p u rpose. A full de"cription of a lead-alumin iu m  d ril l ing of wells and the details of procedure Firparm. 'r. M. Thorsen . . . . . . . . . . . . . . . . . .  867.685 :\IcLA I N, Stratton. M.e. The objects of the in ­
ven tion are to construct a practical machine 
wh ich shall be automatic in its action of feed­
ing w ooden boxes and covers o r  other blanks. 
from a receptacle chucking them between the 
jaws of a suitable chuck. cutting the thread 
thereon and ejecting them from the chuck 
with no other labor required than simply 
placing the boxes in the receptacle. 

CA LCULATOR.-E. LEDER, R ixdorf. ncar 
Berlin, Germany. The operation i s  simple. 
I t  comprises a keyboard for one figure or 
quantity, a slide keyboard for another figure 
o r  quantity. a plurality of slides movable be­
tween the keyboard and the slide keyboard 
and each p rovided with a pair of rollers hav­
ing various series o f  teeth on their peripheries. 
a '  carriage movable over the slides and con­
taining an opera meter adapted to be operated 
by the roller teeth. a mechanism con trolled 
from the keyboard for adjusting the slides. 
and a hand-crank with mechanism for adjust-
in g dials in the operameter. 

CLUTCH-OPE R A T I N G  MECHAN I S M .  - J. 
P. KARR and :T. D. RAUCH. Logansport. Ind.  
A mechan ism is  produced in which the con­
struction is  simplified, friction in adjusting 
the movable clutch members i s  reduced, and 
the separation of the clutch members may be 
effected instantly under all  conditions. The 
invention also provides for varying the throw 
and rotation of the twin screws as may be re-

rectifier may he had from our S UPPLE ;\I E�T to insn re l'fficient distribution are both de- };:i:.;�:�r���f;����o�'ad�·in!�· T�fr&oV��di� : : : :  ��t��g No. 1 6 4 4 ,  p rice 10 cen ts. By this apparatllR scribed . Flooring and making the same. G. H. Ben-
the d i rect cu rrent may be drawn at 7 volts . Fuet:;�td '��k'i�g 't'b� ... ,;��: . ��tifi�i�i, ' i);":';': 867,637 
20 volts. or 45 volts. Another rectifier. yield - baugh & Gamble . . . . . . . . . . . . . . . . . . . . . .  867 .915 ing 3 to ;, amperes at 1 5 to 25 volts. is de- I NDEX OF INVENTIONS Furnace. V. W. Blanchard . . . . . . . . . . . . . . . .  867.905 
scribed in the SCIENT I F I C  A M E R I CAN. vol.  97, g::: :ttaa::t��s�· J: :" la�e�' : : :  : : : : : : : : : : :  ���:�� 
N o . 8.  We send this for 10 cen ts. 2.  Has For which Letters Patent of the Garment fastener, F.  G. Wright . . . . . . . . . .  867.864 
th is phenomenon ( th e  covering of one elec-

United States were Issued g:;m��;ne��nf:��nresc��t.wNlIa:.s(j�k;,;�� : :  �g�;gg6 trode with a high resistance fi l m )  been ob- Gas burners. pneumatic valve controlling 
servl'd. using other elements as electrode and for the Week Ending Gas ab���rJ�s a��r 'he�iin�' f�::.:'.!�� · V." ' We. 867.591 
eorrespondingly different electrolyte ? A. The Blanchard . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  867.906 
metal commonly employed for the electrode to October 8 1 907 Gas in mains. means for ascertaining the 
be oxidized is aluminium ; the other electrode A N D E A C H B E  A 'R I 'N 0 T � A T 0 A T E ��'::'�i[::u�: . .  �� . . 1����.I��.t���: . .  ���� . . .  � 867 .907 
is usually lead. 3 . I wish to plate a smal l Gas meter. rotary. T. Thorp . . . . . . .  867,766, 867.854 
pI' ece f I t ' ·th [see note at end of list about copiee of theee patents.] Gases in pipe conduits, apparatus for ob-o p a mum WI aluminium ; what taining a uniform rate of Oow of. T. 
aluminium compound is it advisable to use ? Thorp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  867 ,855 
A . Pl ating with aluminiu m  is, We SUppOSf', 1����n:�!3�cj�gPP��rr;r�. �rl�!t ,& AMC�\��

e
y�� : : 

867 ,617  GlnS�ur�a���gF �uf��a�J. ����!!g;t� ����:��: 867,931 
possible, but is not in commercial use, so far Advf>rtising nnd illuminating device, J. E. 867 ,575 Go-cart, E . C .  Moore . . . . . . . . . . . . . . . . . . . . . .  867 ,894 
�=n 

w:a�no:il l  '::rt��:ty 
n�i!�r':1I1��0�hi;�u7� ���n��£:�r c�li�r:ld��s����·���� '" .. ? ..... "���P�� : : i��;m g�;�:�l����� . � .. �t������.o .. : .. ..  w.. ... ..  ?: .. ..  �� .. r: ::�::: 

Many formulas have been published . hut we Assorting device. J. H. Rand . .  , . . . . . . . . . . . 867.599 Graphophone sound reproducer, W. Hart . . .  867.821 
have n o  personal knowledge of their working ' �!:fi��Ohl���'S�.tt��m;.IltTr�lit .�· . .  ���: � : '. : : : : :  ���:��� g�:�:�, tlf.

uhV�n 
EderKY��O���� : : : : : : : : : : : : : : : ��+:��¥ qualities. Harrel rillser, S. C. O. Berg . . . . . . . . . . . . . .  867,568 G un layers in pointing guns, apparatus tor Bpd, extension, A. C. Hamilton . . . . . . . . . . . .  867, 820 instrncting, R. D. White . . . . . . . . . . . . .  867,862 

( 10 6 3

.

0 )  R .  F .  M .  writ: ' :  Our 24-horse- Bed. hospital. A. G. Elo . . . . . . . . . . . . . . . . . .  867.712 Guns. single t rigger meci!"nism for double 
Power engine pro l ler ' nhu d . t . Bed reat attachment, JlJ. �Jlbert . . . . . . . . . .  867,647 barreled, O. W . Bremzer . . . . . . . . . . . . .  867'(Hl7 pe J.a e agalns a PIel' Beds, .,.rating mechanism tor portable Harrow, J. H . Johnson . . . . . . . . . • . . . . . . . .  867,nn 
recen tly and became tW lsted. We are un able dump. G. E. Everett . . . . . . . . . . . . . . . . . . .  867 .649 Harvesting and husking machine. corn. W. 
to restore i t  to the proper position to drive �ee�!ve. :. G B�sob ·h . . . . . . . . . .  · · · ·  . .  · · · ��a�� Hat Bgu:���c"l� F�r-';;I;d�� ' : : : : : : : : : : : : : : : : :  ��U�� the boat a t  its former speed . and I wish you B::hl;:: L. H. K�s�1er ' : : : : : : : : : : : : : : : : : :  867.919 Hay carrier. D. M. Motherwell . . . . . . . . . . . .  867.589 
would tel l me how to set or pitch the 24-inch BeitHand �pp�\ances therefor. electric. M. 867.721 ��:�e::an��,:,rr��t:fP������: V. Crolzat . • . .  867.803 
blades to the hest advantage. A. l?rom so brief Billder�tzc�p�fan�r &' 'ch�ti����� : : : : : : : : : : : : 867. 706 Heater. W. S. Turney . . . . . . . . . . . . . . . . . . . .  867 .768 a description we are unable to j udge what may Blue printing frame. J. A . Brled . .  . . . . . . . .  ��r�rg �::rn�o�tv��':i �a:.' � ��rr�����Ck : : : : : :  ��a� 
he the nature of the accident to the propel l er. ����: J;��l�ffold�fg :ips.H·A .G¥��l���k';lt� : : : :  867,610 Hinge, G. C. "'itt . . . . . . . . . . . . . . . . . . . . . . .  867 .775 quired to take up wear. ' ''l'wi"ted ' '  may mean that th" shaft i s hent Bottle stopper and stopperp(1 bottle . F.  K Hinge. dou!>lp aeting. J. J. Cowell . . . . . . . .  867 .91 � 

PROPELLER .-A. H. FR I EDI·� L .  C l eveland . and the whole p ro[lellnr alIt of l· tS t r'll n  1)I 'lnf' Clark . . . . . . . . . . . . . . . . . . . . . . . . .  867 . 7DR. 867 .793 Hook • .  T. I( rlmer . . . . . . . . . . . . . . . . . . . . . . . . . .  88�77.869086 . . . 
. "C . '  �. ( , Rriek d rying apparatus , J. C. Ross . . . . . . . .  8G7 ,R72 Humidifier. C. E. 'Vhitmore . . . . . . . . . . . . . .  0 ,  � 

Ohio. Certain improvements are made by this wh ich can be most rpadiJy noticed in wateh in g Broom hohler, T. Brennan . . . . . . . . . . . . . . . .  8f37.787 Indpx system , cu rd , W . M. Streteh . 867,618, 867. fl30 
invention in propellers adapted for use in con� the rotation of the propel ler, and easi l y cor- ������.�: �!l� l]�s ��l1�nOe��len . . . . . . . . . . . . . . . .  867,6:�8 Induction coil apparatus , E. C. 'Vilcox . . . .  867 .G27 
nection with water or aerial navigation . an d rected by stra ightening the shaft ; or it may Butter anrl analogous sllbstancps, moldpr �g�l�ll�ror, J.i. �: ;:��;��o(:� : : : : : : : : : : : : : : : :  ��+:��1 the invention relates more particul arly to mean that one or more of the hlades is dis- and �utter for. A. W. Ward . . . . . . . . . .  867 .772 Internal comlmstion engine. C. H. T. Alston 867 .777 
means for supporting the blades and "Varying torted. in which case It should be shaped as r,'�'I�:�S�r � �olf':r,P�?h;�st�"ri . : : :  : : : : : : :  : : :  : : :  ���:��� }��Ill�!p. t��:l�i. ��m¥t'��n;�'i���� ' : : : : : : : : : : : : :  8�H�� the angles thereof in re:-:pect to the p ropeller ll Parl v 3:-: po:-::-:i hJe to th p form of tlw und i s- Cam. ndjnstahle, J. P. Hedstrom . . . . . . . . . .  8H7 , 724 Jars. hottles. find like receptacles, closure 
shaft, whereby the :-:peed of the ve:-:sel may ! tOl'ted hlades. To gi v(\ only the formula mo:-:t ( ' lln�ilU l�:('r�:leE. fi�l: s��;��;.n� . . .  i���I.t����I�� 867.928 .Tonr��;' ��·x ,])R.('(���p�·:e . : : : : : : : : : : : : : : : : : : :  ���: �g� be readily control led or direction reversed 

I l i kf.' ly to he applit' nh lp  for p l ottin g th r  p i tch Can t hook ,  W. A. ""'ood . . . . . . . . . . . . . . . . . .  Rfl7 , fl�O KhH'tosf'ope, Spnu1ding & Smith . . . . . . . . . .  R67 ,6..�2 ::��i��t 
g!:�".  

neces"ity of speed-changing r"' 1 ��d s���:r �l(:�;� (��'1:�W ��:::,on� ,�);�'Si:;::;n
fOl�::� r�r:��;:ifJ:���I�;:�i�·��::�:·�·p.� .I:I�';I�:iS :  : : : m:�r� :�::�::.�I��!�tl:I';�·(

l
)I�!�:·l l)�:.

u
�::;�y�::

d(:I�':1�(��I:I� ��U� 
r" R"IN� '1 \C fIINE '1 • C J 'I (. N N te' a d Q '  I t . · · d ·t CH I'. dumping. l/"nvis & Clark . . . . . . . . . . . .  RIl7 . 726 Knohbling funwc". W. �' . Westlund . . . . . .  867. 861 ," , £'-\.. l' 1r.a· . J.. :J .�lt • . f\.. J{ 1> IN � .I.. ew l O S  n nerle:-: co nmn con aln�.  an 1 re- Ca r, photographer' s, .T. Schmidt . . . . . . . . . . .  867.()08 Lamp shade, \V . . T. RueSI'll . . . . . . . . . . . . . . . .  867.871 

York, N .  Y. �\..mong thf' objects of the in4 I qui res edneation
. 

and apP l ian('e:-:. to . P l O
.
t the C:lI' repla�e[", automat!e: J. !". Wans . . . .  '. ' 867,857 j Lard press, JjJ . A. �pl'oat . . . . . . . . . . . . . . . .  867 .702 

vention are : '1'0 p rovide a machine with up- cu rves from the fo rmula or to :-:hap r tllP  pro- CH I'S, dpVlce for o[H'ratmg U l l' cocks on all' L�the tool , 'V. COllll�R . • . • . • •  : . • • • . .  ; • . . •  867,7!)R 
per and lower de�ks. the former being for peller to the pl otted curves. We would refer I carb����:;" A'w�a;�r R�ih� " : : : : : : : : : : : : : : :  ��f;��� tfA��g t'ia�k�n�. h��elloo�h �: • •  I.I:�:�I�\.�� : : �:;U�� 
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Power "St " F_ ..... a r Screw Cutti.ng 

AU�Etc Lathes 
FOR FINE, ACCURATE WORK 

Send for Catalogue B. 
SENF.CA FALLS MFG. CO. 

695 Water Street, Seneca Falls, N. Y., U. S. A. 
E n g i n e  a n d  Foot Lathes 

M A C H I  ... E S H O P  O U T F I T S ,  TOOLS A N D  
S U PPLIES. BEST M AT E R I A LS. BEST 
W O R K M A N SH I P. CATA LOG U E  F R E E  

SEBASTIAN LAT H E  CO . . 1 20 Culvert S t . ,  C i n c i n nati .  O. 
Foot and Power :r�,ds������n�'}}rM�rr.I,:::�: 
S H R PA R D  LATHE CO .. 133 W. 2d St. Cincinnati, O. 

Veeder 
Counters 
to register reciprocating 
movements or revolu­
tion s. Cnt full size. 

Booklet Free 

VEEDER MFG. CO. 
18 Sargeant St. 
Hartford. (jonn. 

Cyclomet,e·rs. Odometers, 
Tachometers. C(l'unters and Pine c_a_s_tt_·nQ-'-s. 

_____ = 

PAT· E N T S 
Our Hand Book on Patents. Trade-Marks, 

etc .• Bent '''ee Patents procured through 
Munn & Co. receive free n otice in the 

SCIENTIFIC AMEBICAN 
MUNN & CO.,  361 Broadway, N. Y. 
BRANCB OFFICE : 625 F St.,Washington, D.C. 

FOR GUNSMIT HS, TOOL MAKERS, EXPERI ·  MENTAL & REPAI R  WOR K, ETC. 
From 9·in. to IS-in. Bwin�. 
Arranaed for Steam or 
Foot Power, Velocipede or Stand-up Treadle. 

Send jar Lathe Cataloo. 
W. F. & J N O .  BAR N E S  C O .  

Established 1 872. 1999 Ruby St., ROCKFORD, h,L. 

HOME MAD E  DYNAMOS. - SCIEN· 
TIF I C  A M ERICAN SUPP LEMENTS ] 6 1  and 6 4 1 0  contain 

:!g�Ut�
t 
r:�tCIUu��

h
& fc�m�:;i�!;i' B;�!��l�.cF.�t; 

York City, and all newsdealers. 

B .  F .  B A R N E S ___ __ 
E L E V E N - I N C H  

C U TT I N C  
S C R E W  

LAT H E  
For foot or power as 
wan � ed. lIas power 
cross feed and com­
g
ound rest. A strictly 

t�3� l�;ct;� fo�g�i;:-;� 
ed matter. Descriptive 
circulars upon req uest. 

Roekford, Ill. 
�::'!�1�1.1� B. F. BARNES CO. 

European B' anch, 149 Queen 
Victoria St . •  London, E. C. 

O)�()�() ()�(O I Atl ant ic  C ity I-
• 3 HOURS FROM NEW YORK VIA. 

j �otid ve�!: Tr���:u!� pa����R:� I , mg Cars. Leave West 23d St .  9. 50 a. m .  daily ; -, "'50 p.m.  (Saturdays only ) :  1 · 20 p m . daily (ex- i 
cept Sundays) ; 1. 20 p .m. (Sundays only) 

Leave Liberty St. 10.00 a.m. daily ; 1 .00 p m. 
(Saturday, only);  1 . 40 p.m. daily (except Sun. 
days) : 2.10 p.m. (Sundays only) 

0) ()�() ()�(Q 

(Instru(tive Scientific papers 
O N  TIMELY TOPICS 

Price 1 0  Cents each bV mail  

ARTIFICIAL STONE. B y  L.  P.  Ford. A 
paper of immense practical value to the 
architect and builder. SCIENTIFIC AMERI· 

CAN SUPPLEMENT 1500. 
THE SH RIN KAGE AND WA RPING 

OF TIM BER. By Haroid Busbridge. An 
excellent presentation of modern views ; 
fully illu strated. SCIENTIFIC A MERICAN 

SUPPLEMEN T  1500. 
CONSTRUCTION OF AN INDICAT_ 

ING OR RECO RDING TIN PLATE 
ANE ROID BAROMETER. By N. 
Monroe Hopkins. Fully illustrated. SCIEN­

TIFIC AMERICAN SUPPLEMENT 15 00. 
DIRECT-V ISION S PECTROSCOPES. 

By T. H . Blakesley, M.A. A n  admirabiy 
written, i n structive and copiously illustrated 
article. SCIENTIFIC AMERICAN SUPPLE­

MENT No . 1493. 

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

PLATING DYNAMOS. SCIENTIFIC AME­
RICAN SUPPLEMENTS 7 20 and 7 9 3  de­
scribe their construction so clearly that any 
amateur can make them. 

DYNAM O AND MOTOR COMBINED. 
Fully described and illustrated in SCIENTIFIC 

AMERICAN S U P P L E M E N T S  844 and 8 6 5 . 
The machines can be run either as dynamos 
or motors. 

ELECTRICAL MOTORS. Their Con· 
struction at Hom e. SCIENTIFIC AMERICAN 

SUPPLEMENTS 7 5 9, 7 61. 7 67, 641. 

Price 1 0  Cents each ,  by mai l  

Order through your newsdealer o r  from 

MUNN fA COMPANY 
361 Broadwa.y New York 

Scientific American 
Liquid distributing means, I<l. J. Moore . . . . 867 , 586 
Lock and latch. combined, J .  W. Lindsay . .  867,585 
Lock pr?tecting device, F. Duesterwald . . . . . 867 . 9 1 6 1 
Lo�omotlve cab ventilator, R. Burns . . . . . .  867, 701 
Loom shuttle. F. A. Milts . . . . . . . . . . . . . . .  867 , 740 
Loom starting and stopping mechanism, U. B. Ambler . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Looms for w(�aving, warp stop motion for, 

F. Pick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Magnetic separator, .J. B. McCabe . . . . . . . . 
Mall crane, D. J. Berthold . . . . . . . . . . . . .  . 
Mailing card, return, G. H. Scragg . . . . . . 
Marking gage, A. Solomon . . . . . . . . . . . . .  . 
Measuring pole, extensible, J. Edwards . . .  . 
Mechanical motion, H. A. Ballard . . . . . . .  . 
Mechanical movement, W. B. Norton . . . . .  . 
Melting furnace, rI'o D. Bausher . . . . . . . . .  . 

867, 934 1 
867 .596 
867 741 . 
867 :785 
867.613 
867.761 
867 . 812 
867. 866 
867 , 748 
867 , 781 

Milk� etc. , apparatus for concentrating, C. 
H . Campbell . . . . . . . . . . . . . . . . . . . . . . . . . .  867, 641 

Mines, etc . ,  system for ventilating, G .  M. 
Capell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Miter box. W. M. Potter . . . . . . . . . . . . . . . .  . 
Mortise case, F. Egge . . . . . . . . . . . . . . . . . . .  . 
1Hotor, K. F. Ericksen . . . . . . . . . . . . . . . . . .  . 
Organ stop action, combination, J. If] .  

Philie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Oscillation detector, L. De Forest . . . . . . . . .  . 
Oscillation responsive device, L. De Forest . .  
Oscillations, detecting, L. De Forest . . . . .  . 

867 , 791 
867 . 927 
867 . 574 
867 , 648 

867. 751 
867 , 878 
867 . 876 
867, 877 

Phonographs, friction reproducing attach-
ment for, A. N. Pierman . . . . . . . . . . . . .  867 , 597 

Piano, automatic, J. W. Darley, Jr . . . . . .  867, 875 
Piano, Rutopneumatic grand, Sandlas & 

Darley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  867. 840 
PIg i ron, treating, G. S. Page . . . . . . . . . . . .  867,593 
Pipe, L. Undprwood . . . . . . . . . . . . . . . . . . . . . .  867 ,769 
Pipe cleaner, M. E. I{analy . . . . . . . . . . . . . . . .  867, 885 
Pipe coupling, E. S. Williamson . . . . . . . . . .  867. 628 
Pipe hanger. M. Sohang . . . . . . . . . . . . . . . . . .  867.760 
Pipe or hORe coup ling, J. II. Phil lip�, Jr . 867, 752 
Pitch substitute and making the same, K .  

Rucker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Planter, I .  A. "'!paver . . . . . . . . . . . . . . . . . . . . 
Plow, E. J. Ingram . . . . . . . . . . . . . . . . . . . . .  . 
Plug in switch , H. D. Murdock . . . . . . . . . .  . 
Pneumatic suspension means, J. H. Clark . .  
Polishing machine, P. H. Barz . . . . . . . . . . .  . 

867.757 
867. 625 
867. 883 
867 , 743 
867,570 
867 , 633 

Printing- machine, automatic plate, T. R. & 
J. H. Demery . . . . .. . . . . . . . . . . . . . . . . . . . . .  867, 708 

Printing press, J. F. Ames . . . . . . . . . . . . . . .  867 . 778 
Printing press, T. A. Needham . . . . . . . . . . .  867, 897 
Printing press feed and delivery mechanism 

automatic, S. C. Beale . . . . . . . . . . . . . . .  : 867 , 6.34 
Printing prf>sses, printed sheet receiving 

table for. F. W. Thomas . . . . . . . . . . . .  867 . 684 
Propeller, O. Peterson . . . . . . . . . . . . . . . . . . . . 867, 595 
Prop<,l1er screw, D. "'T. Taylor . . . . . . . . . . . . 867 . � ; ·! 
Pump, S. G. Skinner . . . . . . . . . . . . . . . . . . . . 867 . 61 G  
Pump. R. H. Stoker . . . . . . . . . . . . . . . . . . . . . . 867 . 849 
Pump and similar apparatus, force, J. 

Weeks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  867, 932 Pump valve, direct acting steam, "T. Weir 867, 774 
Puzzle. J .  H. Savidge . . . . . . . . . . . . . . . . . . . . . 8ti7.841 
Quilling machine stop motion, D. Lawlor . . .  867 , 824 Rack. See Display rack. 
Rail joint, J. J. Herndon . . . . . . . . . . . . . . . . 867, 657 
Railway switch, electrically operated, F. 

J. Johns . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 867,918 

Wright's Health Underwear differs from common underwear in 
that  i t  protects the wearer from catching colds. It  i s  made as no other 
underwear is, on the wonderful Wright' s loop-fleece princi ple. Upon 
the foundation fabric is  woven a myriad of tiny loops of wool forming a 
fleecy lining to the garment. This open woven fleece gives the skin the 
requisite ventilation,  allows the pores to breathe, carries off perspiration 
and allows i t  to evaporate outside, leaving the skin d ry and healthy. 

�gl�t��I� C;:i��rc:!t�o�g�7h���rn��?ls'ig:t�d��g?�:���T�:: 
'Vith its many advantages Wright's Health Underwear costs no 
more than common underwear. Ask your dealer for it and write 
for free book H The Loop of Health and the Fleece of Comfort." 

WRIG HT' S  H EALTH U N DERWEAR CO.,  75 Frankl in Street, New York. 

Cushman The Man Who Gets 
THE MOTOR 

must invest €nough money to insure 
Good .:\1aterial and Workmanship. 
Cushman Mot()rs have �round cylin-

�i���'tts�;:�k p���npi:i��S ;i�l� h::d� 
ened, /las tight adJustable bearin�. 
All parts finished accordin/l to mi­
crometer measurements and are ink-r­
changeable. Write for Catalogue if 
interested. Engines from 2 to 1 4  h.p., 
2.cycle, light weight, easy starting. 
CUllhman Motor Co., Unto In, Neb. 

It Yourself 
A ny boy or amateur can build this perfpct little 

1 H. P. vel tical , 2 cycle gruwiine engine on a foot 
power lathe from rough castings by followin,l! our 

slmplt' blue print working drawin�s. Others 
are doinl'!, it, so ran you. No engine equals it 
for Simplicity, strength and durability. Fills 
fsY�7ed:�eirWri�! f��er�o

l���:t �:Ji;ri.fe�w:� 
castings and finished engines. 

O ARDNER MOTOR COMPANY 

5011 Delmar Ave., St.  IIOU!S, u. s. A..  

Rake and baling press, combined, P. E. 
Day . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

����h�t g�S�en�ti, 1. ��ll
��it'h" : : : : : : : : : : : :  

867, 805 I F.ADIUM AND THE RADIO-ACTIVE 
867 74 1 Substances. No better or clearer sci entHjc account h as 
867

'
845 been published than tbat contained in SCIENTIFIC 

867
'
573 AMERICAN SUPPLEMENT 1 4.Z9. The paper presents 

8G-
' 
ri81 

all that is at present known about radium and the radio-
867 ' 686 

active substances. Price ]O cents. by mail. Munn & Co., 
867 :882 

361 Broadway. New York City and all newsdealers. 

RUBBER STAMP MAKING. - T H I S  
article describes a simple method of making rubber 
stamps with inexpensive apparatus. A thoruullhly 
practical arti cle written by a n  areateur w h o  has had ex­
perience in rubber stamp maktng. One illustration. 
Contained in !SUPPLEMENT 1 1 1 0 . Price 10 cents. �'or 
sale by Munn & Co. and al l newsdealers. 

Rope carrier, fall, Delaney & Lam hert . . .  . 
Itotary expansion engine, E. Horn . . . . . . . .  . 
Rowlock, B. li". Tripp . . . . . . . . . . . . . . . . . . .  . 
Rubber overshoe, F. C. Hood . . . . . . . . . . . . .  . 
Rubber SUbstitute and making the same, 
RUle�

a
�: <Je�!��

er
. : : : : : : : : : : : : : : : : : : : : : : :  

867 . 737 

Sash lock, H. Buttress . . . . . . . . . . . . . . . . . . .  ��g1� 
�
aw filing device, W. M. Potter . . . . . . . . . .  867,926 

S:�h�;
t
'm�hi�:�

m
H� "'�: . 'C�it"O'l; ' : : : : : : : : : :  867 , 792 

Scale, D. J. Holliger . . . . . . . . . . . . . . . . . . .  �gH�� Scale, computing, Ozias & Hopkinson . . . . . .  867 , 671 Scissors or shears, '1'. S. Sayre . . . . . . . . . . . .  867 , 607 Screw clamp. J. L. Taylor . . . . . . . . . . . . . . . . 867. 622 Seal, F. V. Brooks . . . . . . • . . . . . . . . . . . . . . . . .  8()7 ti99 Seal, bottle. L. Bartlett . . . . . . . .  867 . 902 to 867 :9().I Sewing implement holder. II. A.  Lee . . . . . . .  867 . 5Ra Shade bracket, W. A. Bellllt'tt . . . . . . . . . . . .  867. 869 

GOES LI K E  SIXTY $60 SELLS L I K E  SIXTY 
SELLS FOR S I XTY 

G I LS O N  
Pipe Cutting and Threading Machine For Either Unnd or l:»ower 
This machine i� the regular hand machme supplied 
with a power base, pinion, countershaft, etc., and 
can be worked as an ordinaTY poweT machine or taken fTom its bas� for 
use as a hand machine. Pipe 70\ in. 
to 1 5  in. dia.metel· handled easily ill 
small room. Ill ustrated catJdogue­
price list free on 3.pplication. 

T H E  
'
C U R T I S  & C U R T I S  C O .  

6 GaTden St., Bridgeport, Conn. 

Sharpening machine, saw tooth, J. p. IIpd- 1 
strom . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  867 . 72:� • ___________________________________________ • 

Shea.ves, prepal'mg stalks of grain for fOl'm-mg. 1\I. Rice . . . . . . . . . . . . . . . . . . . . . . . . 867 601 Shock loader, D. W. Kemp . . . . . . . . . . . . . .  R67 : fl62 Sifter, ash. A. 1\I. Nelson . . . . . . . . . . . . . . . . .  867 . 670 Sign, electric, W. A. F. Becker . . . . . . . . . . 8()7, 6:m Skin treating apparatus. W. R. Smith . . . . .  867 . 847 Skins, etc. , apparatus for drying, "-T. R. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  867 848 Slack adjuster, A. Parker·Smith . . . . . . . . . 81li :672 Slack adjuster, W. H. Sauvage . .  867 676 to 867 678 Slicing machine, E . A. Seaburg . . . .  .' . . . . . .  807 :8-14 
Small arm attachment. H. B. Hollifield . . .  867.728 
Smoking pipe, P. F. McClure . . . . . . . . . . . . .  867 , 826 
Snap fastener. W. C. Stiles . . . . . . . . . . . . . . .  867 . 929 
Sound reproduring instruments, trumpet or 

horn of, R. RevE'll . . . . . . . . . . . . . . . . . .  867 . R:�(l 
Spigot, metal coatpd, II . Auchu . . . . . . . . . . 867, 7RO 
Hplittlng muehine, C. Eitle . . . . . . . . . . . . . . . . 867 . 7 1 1  
�nol{e tigbtl'll i llg device, J.  L. Delhommc . 867 , 64 i'i  
Spraying apparatus, R. Ditchfield . . . . . . . . .  867. 80ti :- ' ' ' I I ) !  p .  t l'Y , F. H . .\IUle1' . . . . . . . . . . . . . . . . .  867 , 922 
Stackers, attachment to elbows of wind 

S.  W. Ericksoll . . . . . . . . . . . . . . . . . . . . .  : 867 , 7 1 6  
Stage il lusions, means for prodUCing, H. 

Goldin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  867. 879 
Steam, apparatus for Fleparating oil and 

water from, D. B. Morison . . . . . . . . . . . .  867. 742 
Steam generator. C. Bakehaus . . . . . . . . . . . .  867 , 631 
Steam trap, W. C .  Brown . . . . . . . . . . . . . . . .  867. 700 
Steel. alloy. J. Churchward . . . . . . . . . . . . . .  867. 642 
Steering wheel muff. W. H. Mandeville ' " 867 . 736 
Stenciling machine, ,\\1. G. Fuerth . . . . . . . . .  867,577 
8terilizi 1 lg' cloSE'd v{>ssels, L. Nathan . . . . . . .  867 , 831 
Stop motion, electric, F. A. Sandford . . . . .  �H7. 75R 

I :Store sprvice apparatus, Davis & Ault . . . .  867,804-
�t(w{>, .J. E .  Rockey . . . . . . . . . . . . . . . . . . . . . .  867 , 838 
Stove and apparatus for heating air, S. 

I C .  Davidson . . . . . . . . . . . . . . . . . . . . . . . . . . 867, 572 
' Stove and radiator, gas, F. De Grauwp . . .  8H7. 64-1 
SurgIcal instrument holder, M. P. Hprmann 867 , 727 
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Switch safety d..vice, point. L. Dunn . . . . .  867. 709 
Synchronizing mpans, space electromechani-

cal, A. H. Stl'wart . . . . . . . . . . . . . . . . . .  867 . 898 
T-pipe, W. H. Bellmaine . . . . . . . . . . . . . . . . .  867 . 784 
Table. Spe I roning table. 
Table rack and exhibitor, M. H .  Keating . . 867, 661 
Talking machine attachment, Weav{>r & 

Carney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 867. 7n 
Tank {>mptying apparatus, liquid, S. W. 

Mtller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Tn pe applying machine, I. Dreyfuss . . . . . .  . 
Tapping mechanism, rr. G. Morse . . . . . . . .  . 
Telegraph transmitt{>r, J. C. Barclay . . . . .  . 
Telephone system, F. E. Mayberry . . . . . .  . 
Threshing machine feeder, D. McIvor . . .  . 
Tie rod. L. W. Noyes . . . . . . . . . . . . . . . . . . .  . 
Tile, illuminating, J. B. French . . . . . . . . .  . 
Tire, automobile, G. G. Sullivan . . . . . . . .  . 
Tire covering, Eukers & Atcheson . . . . . . .  . 
Tire , elastic. J. W. Rock . . . . . . . . . . . . . . .  . 
Tire, vehicle, A. D. Ray . . . . . . . . . . . . . . .  . 
Toggle bolt, J. H. Cook . . . . . . . . . . . . . . . . . .  . 
Tool, pneumatic, E. M. Tobin . . . . . . . . . . .  . 
rrorpedo placer, railway W. C. Bef'kwith . 
Tow, treating fibrous. M. H. Calahan . . . .  . 
Trace holder, W. L. Richardson . . . . . . . . . .  . 
Traction machine, G. W. McGtll . . . . . . . . .  . 
Trap, G. \V. Leaven\vorth . . . . . . . . . . . . . . . .  . 
Trousers, means to press creases in , N. M.  

867. 669 
867. 807 
867 . 923 
867 , 900 
8(17 . 892 
867 .829 
867 . 749 
867. 650 
867.851 
867 . 7 1 7  
867 , 756 
867. 600 
867 . 799 
867 , 856 
SG7 .7X:l 
867. 704 
867. 603 
867 , 828 
867 . 920 

Court . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 867.912 
TrUCk and step ladder, combination, J. E .  

Randall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  867, 754 
TrUCk ,  locomotive, W. PervE'nko . . . . . . . . .  867 , 835 
Tubes, manufacture of, W. J. Sttll . . . . . . . . 867, 763 
TUl'binp, N. Baashnns . . . . . . . . . . . . . . . . . .  �H7 . fioG 
Turbine, M. Haeberlein . . . . . . . . . . . . . . . . . .  867 . 656 
Turbine, steam. R. Schulz . . . . . . . . . . . . . . .  867 . 61 1  
Twist drill. G .  J .  Bragg . . . . . . . . . . . . . . . . . 867 , 639 
Twisting together the filaments ot a thread 

of artificial silk, machine for, M. Wad· 
dell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  867 , 623 

Type matrices and types, justifying mech· 
anlsm for, E .  V. Beals . . . . . . . . . . . . . . . .  867. 867 

Typewriter, L. R. Roh�rts . . . . . . . . . . . . . . . .  867 , 674 
Typewriter, E .  V .  Beals . . . . . . . . . . . . . . . . .  867 . 868 
Typewriting machine, W. FJ. Mason . . . . . .  867. 666 
Valve, D. J. Galbraith . . . . . . . . . . . . . . . . . .  867 . 578 
Valve and meter, combInation, E. J. Moore. 867 . 587 

Your Advertising 
INSERTEIY I N  THE  

Scientific American 
would mean its being seen and 

leading minds in 
read by the 

EVERY BRANCH OF INDUSTRIAL PROGRESS 
The SCIENTIFIC AMERICAN 

of people who buy freely. 

They are amply able to 
advertised attractively. 

reaches a thinking class 

purchase any product 

There is DO other publication having the same adver­
tising value for your purpose, because it combines the best 
elements ' )f the technical papers in your particular line 
with the large result-giving circulation of a general adver­
tising medium. 

In one year it carried successfully the advertisements of 
298 different lines of goods, from paper clips at 10 cents 
to ice machinery at $ 1 5 , 000. 

We have a department 
prospective advertisers. 

of experts to co-operate with 

Will you 
Why ? 

let us take up your advertising and show 
you 

M U N N  co.,  - 36 1 B roadway, N ew York 

© 1907 SCIENTIFIC AMERICAN, INC.



282 Scientific American OCTOBER 19, 1907. 

Class ified Ad t '  � t I ST E A M  E N G I N E  F O R  S A L E. ver I � emen S 200 H. P. Greene Automatic Cut-olf, Double Crank, 
�on-conc!ensinJl. Horizolltal �n�ine. SIze 16 x 42 111cbes, 

Advertisinll in this column is 50 cents a line. No less twO cy l inders. >\ ith band flywheel 14 feet by 31 inclIe�. 
than four nor more .tban - ten l ines accepted. Count �::�n:ac�i-t�: �'·h is

Be�l��nb:i:"iI���c!il::�/�������i./��l� seven words to the h ue. All orders ill ust be accam· bas been in reculal' serVice in our factory for several 
panied by a remittance. Further information sent on 

ia
e
r�r:in��:r�f

d
�
S
����:�t�Y fi

e
xit

t
�;

c 
b
e
��':e�

e
r���in���tii request. October 5, its use being discontinued after that date. 

B U S I N E S S  O P P O RT U N I T I E S .  

FOR S A LE.-Strictly modern �ray iron foundry com· 
pletel y  equipped and in d�i ly D.pe�atiun on prC!fltuble 
machinery work. Located In )llChlgan town With .ex­
cellent sbippin'.! facil i ties. Best of �easons f�r selhnJr, 
and wil l  make l i beral terms. Full mformatlOn cheer· 
fully lurnH;ued. Profitable, Box 773, �ew York. 

WILL )IA RKICT SUITABLE SPECI AI�TY to re­
tail up to $30.00 ; al�.o small . novelty. � or furtber 
particulars and full InformatIOn address W. C. J., 
Box: 7:3 • .8ew York. 

TO F1NANCIERS. -Wanted a man with �l,OOO to 
flnance a newly patented parlor game, to place on 
t.he market for Christmas. 'l'his is a rirRt.·class propo· 
sition to iuve..tors. For further particulars and full 
information address Castonquay & �taples, Box 381, 
Stamford, Conn. 

\Y ANTED.-Patented article of merit to manufac­
ture and marKet. Have abundant capital and ext ellent 
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montb�. Address XX, Box 773, New York. 

Winchester Repeating Arms Co., New Haven, ConD. 

A U TO M AT I C  M A C H I N E R Y. 

M .IU �· ACTURING. -"pecial dies, tools, ji"s. etc. 
Inv ,iltions perfected. tine model making and experi­
men tal work, designin.ll and draughting. Hul l  Bros .. 
M Hudson St..  Jersey City. Phone l099L, J. C. 

E L E CT R I CA L .  

��LECTRTC WATER H EATER complete with wire 
and plug fur nO-volt a l tprnating current. BOils I lJint of 
water in 1 minute. $1.25 by mail. Ricbard Toennes 
HUll: 344, Bounville, Mo. ' 

TA L K I N G  M A C H I N E  N E E D L E S .  

I SEND FREE, samples of patented Improved Pet­
mecky Multi-tone Needles to aJI interested in talking 
machines. E;acb needle plays 10 record�. MIl lions Bold 
weekly. Petmecky, 318 Broadway, New York. 

S E A S I C K N E S S. 
SEASICKNE�S and Car Nausea prevented, Brusb 's S'rART a mail order business ; we furnish every- Remedy ( El IXIr propbylactIc ) .  Guaranteed perfectly thin� uece�sary i on ly few dollar� required ; new plan, Harmless. 'rhe only preparation tbat has never failed. succ·"ss cenain ;  costs nothing to investigate. Milburn- Ij'ree booklet PToving t hese !'tatementR sent bv Brush 

Hick�s, 813 Pontiac Bid:.:: . , 358 Dearborn :st., Chicago. ' Cbemical Co. 299 Broadway, N. Y. All druggists $1 per 
INVEN1'ORS A:<ID MANU�'AC1'URERS, having hottle. 

new useful, unintrodllced articles (no toys ) ,  investi­
gate'. Witb an efficient corps of canvasserft, we operate 
in Idaho \Vashing'ton and Oregon. GO<Jds bought out­
rlg:ht. c'orrespondence solicited .  Novelty Distributing 
Co., 114 Second St., \Val�a \Valla, 'Va�h. 

INVESTORS.-Send for free sample cOpy " World's 
Progress." devoted lO. inte:rests of ill,:,�ntors .. All latest 
developments in # SCientl�c and . lnduRtnal world. 
World's Progress, .,10 12th �t . . \\> ashmgton, D. C. 

INV ENTORS, MANU�'ACTURERS ! --: Special ma-
�������(1
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�lantle, l\lecbanical Engineer, 1007 Park Ave. , New York. 
PATENT F.D  ARTICLES in wire. brass and other 

metal s  made to order. Stamping. press w.ork. Prices 
rea�:wnable. �pecial low prices to establIshed trade. 
The Fischer :\'lfg. Co., Pater:mn, N. J. 

PAT E N T S  F O R  SA L E .  

CO�IBlN A T lON Folding Parallel Bars, l'urning Pole. 
H�m'inock ttack and Children's Swing For Sale for cash 
or on royalty. Patented in Juiy. UReful in schools and 
home:3. Address Geo. C. Bergluud, Chlquet, :l1inu. 

D E A F N E S S. 

1'0 THOSE HARD O�' HEARING,-An efficient aid sent for trial, 110 �x:pense. no risk, no contract, no 
���:�s �.

le�� �'�:;;;:n�
e 
&
k
ec�inp:g;, flWrI �:��l

C
lt��� New York. 

M I SC E L LA N E O U S . 

OUR V ACUUl\1 CAP when used a few minutes each 
day d�aws t�e bloOd.to th� scaJ p, causing free and nor­
mal clfculatlOn, WhlCh stImulates the bair to a new. 
healthy grow-tho Sent on trial under 2uarantee. 'W rite 
for free rarticulars Tbe �lodern Vacuum Cap Co., 617 
Barclay Blnck, Denver, Col . 

Valve controller for hydroearbOIl engines, fuel, \V. P.  Rothe . . . . . . . . . . . . . . . . . . . .  8 67 , ni l5 Valyl' ,  faucet, L . M. Houper . . .  867 ,580 Y:l lvE' ,  tl l lsh , (L B. Gaylul'd . . . . .  867. G5�� Valve for compl'ei:i!:)Ol'S awl the i£k�: ' ��if: acting, II', Htrand . . . . . . . . . . . . . . . . . . . . .  S67 , 6 l f)  Valve fOl' ('xplosive ellgilll'S, J .  S. Elverson . 867 . 7 1 :� Valve for -gas cOlllpr'PSSol'S, cliscbul'gl" ,  A. l'� . Clarke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  867 702 

S O R E  T H R O A T  
To prove the Efficiency of 

Hydrazone 
to Sore Throat Sufferers, I will send 

One 25 Cent Bottle Free 
to anyone mentioning this paper 
an d  sending IO cents to pay postage 
and packin g. Hydrozone is a harm­
less germicide, indorsed and success­
fully used by l eading physicians. Not 
genuine without my signature on 
label . Ask for Booklet on Treatment 
of Diseases. Sold by Leading Drug­
gists. 

�� 
Chemist and G raduate of the " Ecole Centrale des 

A rtes et Manufactures de Paris " ( France) 
Dept. V. 63 Prince Street. New York 

B L A K E  For S O L D E R I N C  
T U B E  F L U X 

Full 
Size of 
Tube 

1" x 5 '  
Sample tube po�tvllid 20c. 

BLAKE SIGNAL &. MFG. CO., 246 Summer St., Boston. Mass. 

G E NT L E M E N  
WHO DRESS FOR STYLE 

N EATN E S S ,  A N D C O M FORT WEAR THE IMPROVED f 

BOSTON 
GARTER 
TH E  RECOGNIZED STANDARD 

..... The N ame i s  ��:;�d 0. n everh� �h"p� 
GUSHION 
BUTTON 

C LAS P 
LIES FLAT TO THE LEG - N EVER 
SLIPS,  TEARS N O R  U N FASTE N S  

GEO. FliOST CO.,1Iatera 
Boaton, :MuI., U. S. A. 

ALWAYS EASY 
ROTA RY PUMP::; A N D  E N G I N E S WIRE LESS TELEGRAPHY. -ITS PRO-
The'r Or" d De elop ent An 'mportant series of gress aod Pr��ent Cond i tion are well dlscu8sed in SeIEN-
pap�rs g��i�:n

8 historicaires';';e 01- the rotary pump TIl-'TC A.\Il:IUCAN S UPPL}O;l\I �NTS 1 4� :i . 1 426, 1 427', 
and engine frum 1588 and i l lustrated with clear draw- 1 386. 1 38S. 1 389, 1 383. 1 38 1 ,  1 3�", 1 3�S, 
ings silo wing tbe construction of various forms ,?f 1 329. 1 4-3 1 .  Price 10 cents each, by mai1. Munn & 
pumps nnc'l engines. 38 i l lustrations. Contamed In Co., 361 Broadway, New York City. and a l l  newsdealers. SUPPI.E� '�:"'JTS 1 1  O! •• 1 I I U. 1 1  I 1 . Price 10 cen l8 --�.;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;�;;. eaCh. Fur sale oy Munn & Co. anti aU newsdealers. I New IJ uto Bargai n 

Yo u cannot fail to make money with 
the assistance of our complete 
One Light System, in case $lO ,  
" THE LIGHT that NEVER 
fails . "  U. S.  S ystems approved 
by the Board of Underwriters. 
Simple, safe and durable. Write for 
catalogue illustrating our full line. 

NATIONAL STAMPING AND ElECTRIC WORKS 
150·158 S. Jefferson St., Cblcs20, U. S. A. 

A f e w ,  new, 4 c"l iuuer c�rs, regular price, t2,250. While they 
last, $ 1 ,�5().  !\.lakers w i l l  110t permit advertising Dame. \\"e 
�uar:llltee �Iandani car, made by one of the best known msnufac-tuw� tl,I;:;�Il���i 

��:d
o
f.E��htlnlte. Largest dealers Rnd 

bookers In :\" ew and Se,,:ollli·hand A tItus in the world. A lso sup· 
plies at cut prices. Send for complete bargain she!:!t No. 129. 

T i llES !' Q U A R E  AUTUMOBILE CO. 
1599·1tlOt Broudwuy, Nl"w York, above 48th !Sot. 

FOR S �LE.-Patents Nos. 83�,� 74 and 857,441. Wheel 
F lange Oi l er and 'L'runk Hope }<'astener, Hoth money 
makers if handled by right party. J:I�or particulars 
write E. 'W .  Carrol l ,  Sasso, Arizona. 

FOR SALE.-U. S. Patent No. 839.627 (Automatic Door 
Opener Hnd Clofter ) .  invented by a Japanese �aned . K. 
NishimOto of Califorl. i:1. The latest and best IIlventlOn 
of this ki nd. Address K. N., Box 773, New York. 

Vuhp fuL' i n terl lal comimstion eugiIll's, pis� 
, 

tUIl , II. W. Adams . . . . . . . . . . . . . . . . . . . . 867. 933 A t t' W t S I Vault ,  IHl l' ial ,  A. Erl i t" . . . . . . . . . . . . .  867 , 81 :1 U oma Ie a er upp y Yl'bich� sh'eri l,lg mechanism, automatic, 'Y. n .  Stnckl('r . . . . . . . . . . . . . . . . . . . . . .  8fl7 7UI) 

VICTOR HAND-FORCED 
Water cooled e n g i n e ;  wheels 

31 inches ; 1 1·4 inch solid rub· 
ber t i res ; speed from 1 to 25 

miles per hour. No coun· 
try too rougoh for the 
Hand.Forged Victor 

Pri c e  1450.00, including 
leather too, fenders, lamps, horn , too l s ,  etc. 
Dos a Dos seat $40 ex· 
tra. Write for ful l  par­
t i c u l ars.  

Yellt i l lg tool , A .  C. Pparce . . . . . . . . . . . . . . . . 8417 ' f-:{ Mo�t economical, reliable and efficient. If 
Vessel huH, S. Golden . . . . . . . . . . . . . . . . . . . .  8j !7 ' (! � 4 you have running water the Niagara en-
\Yu l'uroiJe ruck, collapsilJle . F. J. Bast . . . . . .  867 ' ;-' )7 .rines wil l  e levate :=i5 feet for each 
Wasbboard, G. C .  Ha.vsler . . . . . . . . . . . . . . . .  S67 ' :,!fi? I foot - fall obtainable from spring, 
\V'ush il lg machine, J. F. TU" dH. . . . . . . . . . .  8 ' . I �� , brook, or ri ver, delivered to any H , h7. 7 t " I distance. Write for catalogue. 

A G E N T S  W A N T E D . Watch banel, '1'. S. Bindscbedler . . . . . . . . . Sn7. R70 I 
AGENTS WANTED. - BII< protlts ; ,Gre-Solvent ��:�:�� I�"����: Jf�cfric.
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":a �pr . lllo tor, �. �r .  Ch:to�l · . . . . . .. . .  : : : : : :  �i{�: �;i� I 1 4 0  � aS8au �treet, N. Y. 
Co., 6w \Vest 44th Street, New Yurko I ��"�:a����
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Co. 1 13 carroll  St.,  St. louis. Mo. 

EXCLUSlVE A(jENCIE� G I \·EN.-We want a good I \Yell packer, \Y. W. Lewi n . . . . . . . . . .  867 , 7:15 man m every town to sell first-class electrical spe�ial- "�hp(>1 . R('e Fan and pump wheel. FREE ties during spare hours to houses, st.ores and eSP�CIaJ1y 'Vhpf'
.
_ l .  n . C . Seaton . . . . . . . . . . . . . . . . . . 8H7 .Gl4 to factories. Easy 8ellel.'� and good hill p�Ot:l\. Write fo!, \Vb(,f'I. 'V. Eicbers . . . . . . . . . . . . . . . . . . . . XGi . 71 0 our Sole Agency. HlIl- 'Y.rtght Electnc Company. lOa \\"lwel rlmll ll or  anchor, 1\-[. P�lUlson . . . . . .  ,sG7, 504 Reade Street, New YUl-!i: City. ""beel r im and t i rt� construction , vehicle. I M. P. Morrison . . . . . . . . . . . . . . . . . . . . . .  867 , 588 

T Y P E W R I T E R S. 

Wind in struments. l't'Pli protector for, 

:E. • t'f' A ' S b 'b Nelson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  867 R22 1 S 'Wirf'h'ss trHnsmission of sonorOll S vibratioJ ]s . 
. Wire holder, N. L. Wine . . . . . . . . . . . . . . . .  RG7 ' H29 elen I Ie merlean u serl ers F. J. �IcCarty . . . . . . . . . . . . . . . . .  867, 89;', 8r.7. S0G THE P UBLlC is at last awakening to the fact that a 

standard high· grade typewr:ter �ay? be sold for $50. Ex­
clusive territory now open to a l imIted nu.r:nber of fir� . 
class men who can take charg" lind pusb tbwgs . . Money- , 

DESIGNS returns splendid. An exel ptwllal prOpOSitIOn! the I . . 
chance of a l ifetim.e will be m.',de to tho�e w�o SUIt us. naclg-(' . P. A. Manda bach . . . . . . . . . . . . . . . . , . . .  38. 844 Addre8s The AmerIcan Typewl lter Co., _61 1:1 way. N. Y . Bag-. hand, L. Hauser . . . . . . . . . . . . . . . . . . . . . 38. 85::; 

CL�ARANCE SALE-Remingt ons Den8mores, Blick- (�l Jnh • •  J. \ViJcox . . . . . . . . . . . . . . . . . .  38,847 to ::;8, 852 
enl"de'rt'ers. \Vil liaIDs. $12.50 ; Po�tals. Hammonds. $ 1 0 ;  , hnitt l'd fabric, . . T. . J. Curry . . . . . .. . . . . . . . . . ::;8. 850 
Underwoods Olivet's, ,j\;:Sb. Order!S fil led or money baek. Hetipetot· , f'lec:tnc hght. A. D. CurtIS . . . . . . . .  38, 854 
Stan�ard l'yvewriter Ex., �uite 66, 2;) Park H.ow. N. Y. �P()OIl S .  fork�, 01' s imilar articles, handle . for, G. L. Crowell .  Jr . . . . . . . . . . . . . . . . . . 38,845 

Spoons ,  forks. or  similar a rticles, handle 
M O T I O N  P I CT U R E S. 

'I'H E  MO VING PICTURE WORLD, weekly. 10  cents 
per copy ; yearly subscription, $2. 'rhe only paper de­
voted to the moving !licture. illustrated song a!ld lat!­
lern lecture field. ::\loviD� PlCture ,Vorld, Box 450, N. L 

\Y ANTED. -Addresses of enterprising men contem­
plating entering tbe moving' picture business. B.iggest 
f�l�:.%a�i�g.o�i��A���;��! ���.
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M O D E L S & E X P E R I M E N TA L W O R K .  

INVENTIONS PERk'ECT �m.-�lecIJ unica' Drawing-s, 
Tools. Dies. SpeCial Auton?aue �lachillery and Nvv�eL­
ties manufactured. 'rbe Vwtur .Y1od�1 and Novelty Cu., 
Phone 3359 Worth, Corner Pearl and Centre St". N .  Y. 

A U TO S .  

for . . T.  1:] .  St ... kN . .Tr . . . . . . . . . . . . . . . . .  �8,846 
Type, fOllt of, C.  W. Smith . . . . . . . . . . . . . . . 38. 855 

TRADE MARKS. 
A)p. ging-pr, ,·'or{'ster (� -roc('I'Y Co . . . . . . . . . .  . 
Ant iseptics. harhers ' .  R. 'V. Browne . . . . . . .  . 
Ratterit's. electric. Ampere )'Ianufactu l'ing Co. 
Reel'. .J oseph .Junk Brewing Co . . . . . . . . . .  . 

A5. 6ns 
6fi.471 
Afi. 605 H5 .561 

Boots and shoes, leather, J. L. ,\Valker & 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65, 5 1 6  

Boots, shoes ,  and slippers, leather, Powell 
B l'others Shoe Co. . . . . . . . . . . . . . . . . . . . . . .  H5 . 509 

nn�nc1 ,  H. l\Iatthapi . . . . . . . . . . . . . . . . . . . . . . . . ()ll. 5�6 
Bn'Nd awl biscuits, Cal1ard. Stewart and 

Watt . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  Ilfi,51l2 
Brn:'Jlws and hroollls. cE'rtu ln .  Lord & Taylor H5,566 
Bug-gil'S . wagons ,  and carriages, Hercules 

Buggy Co. . . . . .  . . . . . . . . . .  . . . . . .  (l5 .61 0 
Candy. P. WUlHle l'le . . . . . . . . . . . . . . . . . . .  65, 5 1 8  

Home Mechan ics for Amateurs 
By G E O R G E M. H O P K I N S  

A uthor of . .  Experimental Science" 

12rno. 370 Palles. 3 20 Illustrations. Price. $1.50 postpaid 

The book deals with wood-working, household ornaments, metal-work.ing, 
lath e work, Dletal spinning, si lver work;ing ; lnaking model engi�es, �ollers 
and water Dlotors ; making telescopes, m1croscopes and meteorologIcal I llstru­
Dlents, electrical chimes, cabinets� bells, n igh t lights. dynamos and mot ors, 
el ectric ligh t, and an electrical furnace. I t  is  a thoroughly practical book by 
the most noted a mateur experi menter i n  Al11erica. . 

Every reader of .. Experitllental Science " should possess a copy of thIS 
most helpful book. It appeals to the hoy as well as the more matnre amatenr. 

Scientific American Reference Book 
1 2m.o. 5 1 &  Pages. Illustrated. & Colored Plates 

Price. $ 1 . 5 0  Postpaid 

ON ACCOUNT OF THE :<IU�{E IWUS INQUIRIES 
we have recently received for chautreurs. we bave tie· 
cided to open a department that will enahle you to be� 
come an experienced automobi le driver and mechanic. 
SpeCial course for those out of town. Wri te Automo· 
bile Exchange. 1416 Broadway, New '{ork City. 

Call1lf'd fruits and vegetahles, "rayne County 
Canning Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'; . 041 The result o f  the queries of three generations of readers and correspondents 

f����rat�' a�;l �:]\(I]ll(']
i;��\v'a']la{'e & Co .  �:�.¥�: i�:�¥g is crysta llized in this book , which is in dispensable to every family and business 

C igars, chproots, und little ci):wrs. V. �I. man. It is extensively used by governnIent officials. The book contains 50,000 
Clf'a�rnt�o��i££. ' '1):'I \, i s  f'lwmical Co . . . .  �5: ��:: ��:��7 facts and is much lllore complete and exhaustive than has ever been attempted. 

Cleaning- machinery and parts thereof. a i r, It is profu sely i l lustrated with engravings and cOlnparative diagrams. It tells 

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

E LECTRICI A N AND MECH AN [C.-Practical month. 
ly magazine for electrical and mechanical students a,nd 
workers. Publisbes illustrated directions for con­
structing dynamos. motors, gaSOl ine engines. wirele�s 
telegrapby, e lectroplating. electrical Wiring, me. 
chant Jal drR.wiwz. nsiDjZ' tools, furniture construction, 
boat building. aJ l kinds of mechanical work. One 
dollar .early ; trial �ubscnpLion for three month�, 
$�e

e
e�

t
S.

�
�.��m��� �

f
u����.�Lg�e:�n 8f?%�����, ��:s� 

C O R R E S P O N D E N C E  S C H O O L S .  

�,ie� ��o�;t;,��� s��Pu.�! ���s 
P
o�1g,;t;.�\',� �i �r*�li: cal Course Price reasonable. Correspondence �cboLl of Patent Law, Dept. A .  1853 Mintwood. Wash. , D.  r.  

S C H O O L S  A N D  C O L L E G E S .  
PRACTICAL  IN5TRl'CTI0 I>1 in the enginee ring use of Algebra. Geometry, LOlZaritbms. TriO'oDometry Slidp­rule. Plan imeter, Per�pective and �ca,es. All bv mail. Geert Illaauw, 25 Broad St . •  20th floor, Room 12, N. Y. City. 

P H OTO G R A P HY. 
AMERlrA N PHOTOGRAPHY succeeds Amerh"'l 

Amateur Pboto�rapher. Camera and Dark Ro" m : .nd 
Photu Reacon The editors of eacb now joto in making a magazine whicb should be in the hands of ever v pho. 
tOip"apl1er, pr ( lfes�10 r181 or amateur. I:') cent� m::�jthly, 
���� ���t�:�!PbTc
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A llleriean A il'  Clpnning' Co . . . . . . . . . . . . flG. AO-t : how to harn ess a horse and read a gas m e t e r  as well as giving hundreds of 
Clot�,i;1;dn��I��lai2o .w���mf'n ' s . . .  �' . .  �: . .  ��{'e & G5 . 52i ! statistical tables. The very wide range of topics treated may be judged by 
Coats, vp�t�. t ron�ers. and overcoats. Kpn· I the table of contents which is mailed free on request. 

tuck,v .TPH ns Clothil lg Co . . . . . . . . . . . . . . . .  M . ll62 I 
('of'ff'e , Bli kpr & Co .  . . . . . . . . . . . . . . . . . . . . . . . .  H5 . 520 
Color Sf'ttil lg' ('omponnd. A .  Elbardt Rohlw . .  65 , 473 
('olors, cIr.\' Hncl in o i l .  Sielllon & Elting . . . .  65. 600 
('omb polhih. Collonoid Co. . . . . . . . . . . . . . . . .  H5 .584 
('ottnn pif'ce goods aHd blankets, Jackson 

Co. . . . . . . . . . . . . . . . . . . . . . . .  65, 595 
Cotton ph'ce goods .  bleacbe-d and un-

bleached , E. J . Ftol,aser·Camp1Jel1 . 
65. 588 to 65 , 590 

Cotton pif'ce goods. WOVf'n . Hill Manufactur-
ing ('0. . . . . . . . . . . . . . . . . . . . . . . . . .  65,592. 65, 593 

('rp3m of tart;) r .  hi('arholl a te of soua, and 
salt 'ra tu� . . John Hird Co . . . . . . . . . . . . . . . .  flfi. 4n4 

1 > t 'ntal tooth past(�. Goodrkh & Siqvelnnd . .  6t) .ll!i� 
Dett'l'g'pnt .  fluid .  Zozoene 1\Ianutacturing Co. (i!l . !lAA 
Disinfechi ll ts ,  "1.. \V. Browne . . . . . . . . . . . . . 65, 472 
Fellef'. wire. F:lI'm(>I'�' Ff'Il (,p Co . . . . . . . . . . . .  (iri . 474 
Flavoring pxtr3('ts. Grano Union Tea Co . . .  (i!). !)():� 
Floll l' . wh('at , �llPtfi f ' ld-Ki l lg IH i ll ing Co . . . . .  Ofi. n 1 2  
1" 1 01 1 1' , ,,·h(,:1 t .  C l imax Mt l l fng ('0 . . . . . . . . . . . .  fl!l. l'l22 
Flour, whpat ,  'Yestern Star �fill Co . . . . . . . .  ()ri. n4� 
Flour. win tel' wbeat .  Hnll & 'Vooil51 Co . . . . . .  M . 526 
Furniture polisb , O t'cbnrd & "'ilhelm Carpet 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . r.;) , !)!l,� 
rnov('s, leather. Sa rH nae Clov£> CompaIlY . . . .  f>5 . 572 
Hats and caps. certai l! .  Parham-Mattbews 

Ha t Co. . . . . .  . . . . . . . . . . . . . . . . . . . . 6.5,fiR9 Hats. felt , Maxim Hat Works . . . . . . . . . . . .  65 ,507 
Headwear, certa In ,  Lamson & Hnbbard. 

6.�. 5�0 to 65 . fi33 65 ,563 
HOists, Chl.hol.. '" Moore Manufacturing 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65, 607 
I nsulating materIal . e-lectrfc, Electr1e Sf'rv-

i('f' Snpnl les Co . . . . . . . . . . . . . . . . . . . . . . .  fht), 580 
Knit tpu goods, certain ,  Nov�lty Knitting' Co. 65,567 

The Scientific American Boy 
By A. RUSSELL B OND 

12rno, 320 Palles. 340 Illustrations. Pl"ice, $2.00 Postpaid 
. This is a sto�y of outdoor boy life, sugge.sting a large nnmber of diver­SIons wh�ch� a�n�e from affordIng entertalntnent, will  stimulate in boys the creative splnt. In each Instance complete practical instructions are given for building the various articles. 

The needs of th e boy camper are supplied by the directions for making tramping outfi ts. sleeping bags and tents ; also such other shelters as tree houses, straw huts. log cabuls and caves. 
. "!'he wit�ter div.ersions include instructions. for m�kil1� six kinds of skate 

salls and eIght kInds of snow shoes and skiS beSIdes Ice boats scooters 
sledges, toboggans and a peculiar Swedish cont�ivance called a Hr�nnwolf. , : 

.Al1long .the more i�lstructi."e :subj.ects c?ven:;d are surveying, wigwagging !,ehog:aphl!l.l� and bndge bUlldl."g, 1!l Wh'Ch SlX different kinds of bridges, IncludIng a SImple cantIlever brtdge, are described . 
.In addition to t h es�, the book contain s a larR'er number of miscellaneous devlc:es, sllch as scows, canoes, land yachts, windmills, water wheels and the hke . A complete table of con tents sent on request. 

TO OUR SUBSCRIBERS If your name Is at present upon our list as a subscriber 
for SCIENTIFIC A n E R ICAN write to ul and we will let you know our plan whereby you may obtain all the above books absolutely FREE 

MUNN &. COMPANY. 3 & 1  Broadway, New York City 

© 1907 SCIENTIFIC AMERICAN, INC.
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Manufacturers ! 
Investigate 

Portsmouth, Virgini 
Portsmouth offers unequalled advanta ges for the 

,PrOfitable opl:ration of a lmost any manufacturing 
i ndustry . It IS the natural gateway lJet\'\'een the 
resourees anti markets of the � ortll and South, dra,v­
i n g frolIl and caterIng alike to both. Cheap t'uel at 
the very door, an a bundance of reliable labor and 
an inexhaustlble supply of raw material .  �ine lines 
of railway and a score of lil ies of wat er transpor­
tation assure exceptionally low freight rate-so A 
delightfully even climatE", pure water , good schools, 
good health and heautifui llollles. 

:-:; plen did faetory �ites and hn�illess opportun�ties 
are now available. Yalna ble assl�taucewll1 be gIven 
investig-ators. Full particulars on request .  Address I .  T. VAN PATTEN, SECRETAR', PORTSMOUTH, VIRGINIA. 

J A G E R  
4-Cycle 

Marine 
Engines 

Skillfully desigoned a n d  well 
bmlt. Singl e lever control, com-
bining a utomatic carburettor 
with sp1.rk advance. Develops 
wide speed ranee and re liabi.lity 
under most trying cond itions 
Slzes :; to 60 h. p. Setld for catalog. 

C H A S .  J. J A G E R  C O .  
2 8 1  Fran k l i n ,  cor.  Batte rymarch S t .  

Bosto n ,  Mass. 

How to Construct 
An I ndependent I nterrupter 

In SCIE:"J'TIFrc Al\IERlf'A N SUPPLEMENT. 1 6 . �. A. �'rederick Col l i n s  describes fully and clear l y with 
the help of good drawings how an i ndept3ndent mul ti ple 
interrupter may be constructed for a large induction 
coil. 

This article shOUld be read in connectivn with 
Mr. Coll ins' arti cl e in � C I E X T I FI(, AMERICA:'" S U PPLE­
l\-I E�T, 1 60,:), " II  .. ",· t o  Construct a 1 00.]-lile 
Wirele!'Os Tele",raph O u t fi t . "  

Each � npplement costs 1 0  cents j 20 cents for the 
two. Urder from your newsdealer or from 
MUNN & CO. , 3 6 1  Broadway , New York 

W ET P R O C E S S  C O N C R ETE I S  B E ST 

Scientific AlIlerican 
Lacquer o r  varnish , Sherwin-"''"illiams Co . . . .  65 , 599 
Macaroni amI vermicelli, Liberty l\Iac-

cheroni Mfg. Co.  . . . . . . . • . . . . . . . . . . . . . . .  65,534 
:Machinery, certain, G . S.  Ha rwood & Son . .  65,009 
Machinery, certain parts of, Juo. By. All- _ 

ure,,;: & Co. . . . . . . . . . . . . . . . . . . . . . . . . .  6;) , 6 1 1  
)fattresses, f e l t ,  JUlies D r y  G OtHlt'; Co . . . • . . . .  65 ,529 
Medicinal tonic for aUl'ID i e  conditions, 

Herff & Wilding . . . . . . . . . . . . . . . . . . . . . .  . 
Medicine, blood, rIo Mori . . . . . . . . . . . . . . . . . .  . 
.Medicine, certai n ,  l l a t t o l l  C h l'lllical Cu . .  . 
Medicine, certain, C. BOI'l.'h p l' t  . . .  
:\Iedicines, certai n ,  lJuvis-Bl'idahum Drug 

65 ,5G7 
65 , H1 5  
G5 ,55G 
GG,54U 

Co.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  65,5!30 
�Iedieilles, certa i n ,  l' , "' 0 Horn . . . . . • . • . . . .  65 ,G58 
Medici tlf'S, cprtu i n ,  \Y . F .  :-;evpra C o  . . . . . .  0;) ,577 
Metal goods, ccrtaiI l ,  John A .  Roebling ' s  

Sons C o .  . . . . .  . . . . . . .  05,491 , 65, 492 
Metal polish,  L. .-\.d1'ot . . . . . . . . . . . . .  65,519 
Met�ls,  a�tifrie t ioll , Kuol :\letal  :\l:.lUut'adur-

lng Co.  . . . . . . . . . . . . .  . .  . . . 
::\lowers and grass ca t d.ll' rs t herefol' ,  lawn,  

'V .  Bingham Cu . . . . . . . . . . . . .  . 
Mushrooms,  cepas, jellil'H,  etc . , Y011 Bre-

men, Mac:\lounics & Co . . . . . . . . . . . . . . .  . 
Oils,  va rnislles, amI j a palls,  p a i n t ,  "' ordell 

l\leeker Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Ovens, portable bake, ':\1i<l<lleby Oven :;\1 anu-

facturing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . 
"'Overalls, coats, and p a n t s ,  Pandora Overall Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Packing, certain macbinery,  n. F. Goodrich, 

65. 469, 65,470 Paints and painters' materials, certain, Andrew Hanlev Co.  . . . .  . . . . . . . . . . . . . . .  65,581 Paper, certaill ,  "JanH's H. C roIllpton & Brothers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65,489 Papl?r, ('el't u i n ,  "\ I i t t i Ili'ugue Paper Co . . . . . .  65 ,496 Paper, tracing, I·J.  ( L  Soltmann . . . . . . . . . . . .  65, 500 l'aper, writing, J. \L Butler Paper Co. , 
65 ,479 to 65 , 488 Perfumery, Societe Guerlaiu . . . . . . . . . . . . . .  65,576 Perfumery and face tints,  Socit'te G uerlain . 65,575 Pe rfu mes,  toilet waters, e t c . , �'. Loeser & Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65. 565 Photogra phic dry platps and films, :.\1. A. Sped DI'Y Plate Co . . . . . . . . . . . . . . . . . . . . .  65,506 Powders, toilpt \Va tel's, and perfumes, toilet, 

Hana Zono Co.  . . . . . . . . . . . . . . . . . . . . . . . . .  65 , 555 Pulp board, I ndestructible Fiure Co . . 6G,477, 65,478 Rain couts,  coats.  w a i s t s ,  aIHI skirts,  I A . Harris & Bro. . . . . . . . . . . . . . . . . . . . .  . ' . . .  6:>, 559 Razors, knives, scissors, aUlI sbearH, :\1 . K l a a s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63,612 Refrige rators, Baldwin ltefrigeru tor Co . . . . .  6G ,G21 Remedy for catarrh,  h a y  fen'l'. de. , l I u k k a  Chemical Co. . . . . . . . . . . . . . . . . . . . . . . . . . . Remedy for dyspepsia, etc. , lI ugo Litz Co . .  Ht'medy for headaches, ,:r. �Iol'i . . . . . . . . . . . . Remedy for rheumatism,  L. Tbanos . . . . . . .  . 

65, 554 
65, 564 
flG , G1 4  
65 513 
65:571 Remed y ,  veterinury, Sanderson & Co . Hoofi n g  and building m atprials c e r t a i n ,  

'Yeatherproof �Iallufacturing- Co . . . . . . . . .  65 ,542 Rubbf'r packillg, gaskets, and- hose, Pe1lll-

TO P O F  EVERYTH I N G. 
That is just where Amatite roofing 

should be-on top of all your build­
ings, keeping them free from leaks year 
after year. 

For all-around service and durability, 
it is un approached by any other. It is 
built  of materials that have been tried 
and tested under every possible weather 
condition ; - each part is tested-the 
whole is tested before it goes to you. 

Is that done with shingles, tin or or­
dinary ready roofings ? How many bad 
shingles do you find in a bundle ? How 
often do you have to paint or coat the smooth ready roofings to keep them tight ? 

Think about these things-and when YOll 
need a new roof, you'll buy Amatite-th e 
roofing with a real mineral surface, which 
does away with painting and repairs. 

When you once cover your buildings 
with Amatite, you have no further 
trouble or expense. 

Any one can lay it-no skilled labor 
required. 

F R E E  SAM P L E  
Let us send you a Free Sample and 

you 'll see at once how much better it is 
than the ordinary roofing, A postal 
card will bring it. 

Address nearest office. 

B A R R ETT M A N U FACTU R I N C  co. Our new Invincible Concrece Block Machine wakes blocks 
face down . wet proce�s, damp cured. Triple 'l'ier Rack­
ing System cures and bleaches to perfection. Tandem. 
Invincib le m a k e s  two blocks at once. New catalog free. 
The Pettyj ohn Vo., 615 N. 6th St., Terre Haute, Ind. 

sylvania UulJber Co. . . . . . . . . . . . . . . . . . . .  65 , 499 
SalvI', gail,  F . B . Dennie . . . . . . . . . . . . . . . . .  6G,523 New York Philadelphia Cleveland Cincinnati Minneapolis Boston �alv(>s. o i n tments,  and unguellts,  J.. 'V. Chicago St.  Louis Allegheny Kansas City Nt.w Orleans London, Eng. 

O RY I  NG MACH I N ES Fo, ,11 kinds o! ",an_ 

Scales,  weigbing, ,,". B i n gham Co . . . . . . . . . .  6!3 , G I G , 
Cole & Co . • • • . . . . . . . . . . . . . . . . . . . . . . . . .  65, 58� ) ��������������������������������������������� 

Scales,  weighing,  E. & T. F a i rh a n k s  & 
Co. • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65,552 

ular materials. S. E 
Worrell,Hannibal,l\Io: 

.."PJiK [ S/ci8aL I NfrQRE-tlh -Exl)fl'tnlll'lltul " ork fdr Im{'utor" 
11. T U R NER TOOl, CO., �1& S. Clinton 8t • •  ('1o\<RI<0 

Sbeetings and drillings, Exposition Cotton 
�lills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65,587 

Silk piece goods,  Cheney Bro tbers . . .  65,582 
,silvpr tablew'ure, sterli l lg ,  Jos. )Iayer & 

Bros. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
�oa}),  M. ",Yerke Co.  . . . . . . . . . . . . . . . .  . 
Koles,  wool,  D. I.  Hogow . . .  . .  135 , 5 1 1 ,  
Kound recording o r  reproducing machillt's ,  

05,560 
55,GaG 
G5 , m :� 

I J l!1rts tbt'reof, und records tb1'refor, 
Universal Talking Machine )Ianufa cturing 

������ _____________ �__ Co . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6fi , 5-to 

I N V E ST M E N T  OF $ 1 50 
Is the resuJt from the operation of one 
American Box Ball Alley in �ul1ivan. ��:;;l!�::P'" y���8el}';h)t ��t tfi� :::��t ���ct7�a1

n
a�3 

wilf°fn�;; �y:�
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e
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alleys pav from $25.00 to $65.00 each, per week. 

MASON 'S  N EW PAT. W H I P  H O I S T  
for Outri!!ger hoists. Faster than F.levators, and hoist 

direct from teams. Saves handling at le .. s expense. 

�r.�'���, tl
e

�1���1n�,
eta

����r�����e�l:II�aY U��� t� 65 , 47;) I 
System Co. • • . . . . . . . . . . . . . . . . . . . . . . . . . .  65. GO-l 

Starch,  laundry, G rand Union Tea Co . . . . . .  6G , -t7(j 

This is no gambling device, but a splendid bowling 
Ilame for amusem ent and physi cal exercise Liber­

all y patron ized by the best people of both sexes. Quickly in�tal1 ed, conveniently portab le. No pin bOY needed. Receipts are nearly an profit. More than 3,000 al­
ready sold. We sell on payments and our catalog is free. 

Manflt, by VOL�EY W. �I A S O N  & CO . . Inc. 
�teel,  Jno.  Hy . Awll'ew & Co . . . . . . . . . . . . . . . .  66 , 4[10 Writefor catalog. AnER,ICAN BOX BALL COnPANY 

Pro'\'ldence, U. I., t: • .!S. A. �ton's,  firpleHs coo k .  Rp})ublic ..\[etahvarp Co.  HG, G6H 
� tovp s ,  r3ngps, and heaters,  Hoosier Stove 

P.ATE�T.cn 1360 V��n Buren St . •  Indianapolis . Ind. 

ELEOTRICAL APPAR A T US REPRE 
sented b y  Convent ional Ditlf�ram S  in Drawings.- Fifty 
diagrams showing the usual lli ethod of Illustrating elec-
g����i��g

a
1�

tu
�d�p���i��R· l 1t��b°i>:i��

in
fo ���i�: 

For sale by Munn & Co. and all r..ewsdealers. 

LEARN  WATCHMAKING  
We teach it thoroughly in ItS many '!I0ntha as it 

formerly t.ook years. Does away wlt.h tedlOu� �pprerl­
ticeship. :Money earned while studYlng. POSItIOns se­
cured. Easy terms. Send for catalog. 
ST. LOUIS \V AT CJlMAKING SCIIOOL, St. Loul8, lIo. 

V E N T R I L O Q U I S M  
Learned by any Man or Boy at home. S mall cost. Send 
to-day 2-cenL st-amp for parti cu.lars and proof. O. A. Smith, Room -I.� l , 2040 Knoxv ille An' • •  I--cori», Ill. 

BUSINESS OPPORTUNITY 

Co . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Tahlt' t s ,  tn'pa t h ,  �khanddn & Lind . .  6G, 573, 
Tea.  :\Ieno\\'ll & G regory . . . . . . . . . . . . . . . . .  . 
Teas and ('offees, Mp(;ee ..\Ie rc:llltile Co . . .  . 
Tl'eth,  amalgam for tilling, .J. n. Z. Roberts 
Tobacco, chewing and smoking, American To-

(35 , 59", 
G5 , G7-! 
6G,537 
65, 50S 
65,57u 

LET - U S  B E  YO U R- FA CTO RY 
\Ve estimate on anything you want made t o  order. 

STA IU PINGS, MODEl,S. EXPERT WORK 
1)acco Co. . . . . . . . . . . . . . . . . . . . . .  6G, G-:l-t to 6G ,546 

m::zrn��¥�� �� �g�d �t
l
�:;:brs���:p'l'e �r���W;il�t��� Tobacco, smoking and ('hewing,  \Yal'fiE'ld, 

Pratt Howpll Co . . . . . . . . . . . . . . . . . . . . . . . .  65 ,fi1 7 THE GLOBE MACHINE A N D  STAMPING CO. 9Z0 lIomilton ,st • •  Cleveland, O. Tools, certain hand, AlJIwr Doble Co . . . . . . . .  (;;; , 603 
Traps, a n i m a l ,  Oneida Communitv .  

6G ,497,  H5 ,4n�,  
Valves,  Ashton VaIvp Co . . . . . . . . . . . . . . . . . . 
\\' n tches,  watcb p a r t s  and eases, A. ,,�i t t -

nauer Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
",,�aterpl'o()fing eOIll voum], certa i n ,  '1' . F .  

I{och . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
'Y h i skies,  ryE' and bourho n ,  \V . C . F u lebC"l' . .  
\Ybisky,  r .  Dun . ghu('  . . . . . . . . . . . . . . . . . . . . .  . 
vVbisky, L. SOllIH�nsl'heill  . . . . . . . . . .  . 
",,'hlsky,  hrandy , r u m ,  awl g i n ,  ;\1. "�oll-

stein & (�o . . . . . . • . . . • . . • . . . . . . . . . . . . . . .  
Windmills,  Bakt· r  ::\I a llufacturing Co . . . . . . .  . 
"Tire,  certa i n ,  Jobn A. Roeblin g ' s  .t-;ons Co. , 

65,49�, 

LABELS. 

:ill:��� IDlJ�M.ml�I"1 Corli .. s Enlrines, Brewers' 
and Bottlers' Machinery. '.rHE VIL'J1Elt 

G5,501 M FG. CO., 899 Clinton St.) Milwaukee, Wi s. 

GG, G05 
G3. G91 
(i!) , GBG 
65 , 60 1  

MODELS &; E X P E R I M E N TA L W O R K .  
inventions deveioped. Special .llachlnery. 

E. V_ BAI L L A R D .  24 Frankfort  Street.  New Y o r k .  

Gfl . fi9G RUBB ER 19xpert Manufactu rers 
63, GOG Fine Jobbing Work 

65 ,528 PARKER,STEARNS&C0-:;-22S.229 Soutb Street, New York 

MODEL·Sl.CHICAGO M O D E L  WORKS  
17.9 E. MADISON S T  CHICAGO. IL L ESTABL ISHED /867 WR TE . O R  C A - A L C � U '  O F"  \l I' O £ L  � U P P L J ( S  "Alonso Rej a s , " for cigars, Alonso Rej as 

C a .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 . 820 
"Common Sellse C a t h a rtic G um . "  for chew-

i n g  gum, Common Sense U nm Co . . . . . . . . . 1 3 , 824 
" Common Sense Cougb Gum, " for cbewing M R � I N V E N T O R  

lI e n  of b u ",tne"''''' interested in n new field for making: 
.
mont:y will 

fiJui i n our prol'O!'l l l inn what t�ey are sepkin�. �'O:! have a )i e,\\' Plan 
i n  the .:\lail  Order Lin,; t h:�t wJll please tho�e !'IE'eklng :l. good lIlVeShneDt 
"ith brge proti ts. .\ F ortune for the right person,  • The }\ II.  
Alden Co.,  l?S Eust 4th .!S tree t , t:incinnuh, Ohio. g'UlIl . Comlll on Kensl:' ( : Ulll ('0 . . . . . . . . . .  1 :� , 82(j I Send us your models or  drawings for our lowest prices 

"Jewel Cemen t , "  for a CeIDf'nt, E.  B. C b a ll- ��e can develop. perfect o r  manufacture your invention 5 CE'iTS fM t"�1 18 " Lan�llll� :' ; ' f�; . �i'g'; l:;" '�'r'I;�li(it ' :� 'C;, : : : : : : :  n:�;� I ===M:0:N:A:R:C:"::T:0:O:L:C:0:.:, :12:8:0:p<:::ra::p:la:ce:,:C:10:':I:OO:8:::t:::I ,:0:.== 1 ,H.-b. r� thIS  i l l ,IS- I " Listpra ted Pepsin G U ill , "  for chl'wing gum, tra:l'ol n:ltlllIl:l.l week - I Common Sense G u m  Co. . . . . . . . . . . . . . . . .  ] a . S2G 
l y all the i l l lp0\,t::l.Ilt ue lY s of the ' ' ' � I u scle Culture G um , "  for chewing g Uill , E er l' m enta l & M ode l Work ::�r l�ri��fi��:\t�: 1��:��r;'�;d:���)Y�lallY �pe\'ial t e:lt.l1l'P!-l 0 1  I!n'a� I l l l e r t ;, t  I "Q ��:�m��� t�t:�S�o� u� Ji�inf��t�;l t ' " {I ;(i ' i �l'- 1 :

� .
827 X p 

It  is Silll'Pre, !,elhble, elltutai nil�� � � H !� I ,aper tor t h: hOlllo.!.  $1 ytar . Hl,( 
• .  t· .' i ,  \Y 'lll Disinfecting & 'IlIseC'ti- Oir. &; ad1Jicejree. 'V m .  Gardam & Son. 45-51 Rose SttN.Y 

takes pl:l.l·e of $:1 to $4- PIl'A1'liFl�'ri'k\ltk\{�l!llhi����II' D. C. �i t;e l « � � ) � ' . . . .  t.)� . . . . . . . . . . . . . . . . . . . . . . . . . . 1 :; , 828 , " � i ' " . " for stogit's a ntI cigar�, J .  �------�-�--�--------- G. Scanga . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 :1 , 8 W D£fA.- AlA'rIlJ ... .. A. AI ":,; , , ,  . . H i ! t t . ' r- :ll a k( ' ,  . . · '  for lJU t t l' r, U .  
... � .171"" V'� \\' . :\ l :l l 't i l l & B rn .  . . . . . . . . . . . . . . . 1:� , k22 

�:1�oGrO-Ode{?ag��tdheCYOeanrdAnrcoutnodr.8 ..o!�!:!:::��:;-.". "Ticklp-Chi<-l( '  ('hewing O nm , "  for cbewing 
1 " , 823 .LLI. 

� � ,.. gum, A. A. Austin . . . . . . . • . . . . . . . . . . . . .  oJ 

E I  e c t r i c  Railway Course by mail 1"-', 
makes you a successful Motorman or �-r � Conductor. 'Work is pleasant. Hun- ::-dl...!1 dreds of Positions o�n. Oth�rcou�s ... -- �  

��d:�, �J�� �!���'W::h�� for 
It ll999]i 

The Wenthe Railway Corres. School, 'P.���!iI 
• .  , Box 587, Freeport, II!. 

TRADE M AqKS DESIGNS -COPYRIGHTS &;C. 
Anyone sending 8. sket�b .and description may 

qutckly ascertain our opHlIon free whether an 
invention is probnbly patentable. Communica­
tions strictly contldentlal. HANDBOOK on Patents 

sei!;l:��8 ?!�:� ���g���
o

KI�
e
��

r
�

g
c���

e
��lVe special notice, without charge, In the 

Scitntific Jlmtrican. 
A handsom ely Illustrated weekly. I,llrlleat clr. 
�ulation of a.ny scientific journal. Terms, t3 • 
year : four months, $1. Sold bj' all newsdealers. MUNN & CO.361 Broadway, New Ynrk 

. Bra.noh OfIIoe. Il2Ii I' Bt.. WaahlDatOll, DoC: 

PRIN T S .  
" Alaskan Scene . "  for a breakfast food , 

Cream of Whea t Co. . . . . . . . . . . . .  . 
"B .  :���:�,��tt��r' Hs

e
oS;p s���' ���'d;:'

76
.����R 

can Lithograpbie C o  • • . . . . . . . • . . . . • . . . . .  
" Cream of Wbeat Bloeks. · '  for a breakfast 

food , C ream of 'Vhput Co.  . . . . . . . . . . . . 
" Keep Your Eye on Continental s , "  for tires 

for antomobilps, A.  "''" . Erickson Adver-
tising Agency . . . . . . . . . . . . . . . . . . . . . . . . .  . 

"Men ' s  a n d  Boys'  Apparel , "  for men ' s  and 

"MO���:' ai�f
a

��ill,� � ��r
L

J�tt�:'e�kf��t ' f��d: 
Cream of vVhl'at Co.  . . . . . . . . . . . . . . . . .  . 

" Rural Delivery , "  for a brt'akfast food, 
C ream of "�hpa t Co. . . . . . . . . . . . . . . . . .  . 

"The Chef and The Tu rkpys, " for a break-
fast food, Cream of \Vbeat Co . . . . . . . . .  . 

2 . 1 2 7  

2 , 1 32 

2 , 1 29 

2 . 134 

2 . 1 33 

2, 130 

2 . 1 28 

2 . 1 : n  

A printed copy of t b (>  sppcification a n d  drawing 
of any patent in the foregoing l ist ,  or  a n y  patpIlt  
in print isslled �ince 1 863, will  be furnished from 
this office for 10 cents, provided the Bame and 
number of the patent desired and the date be 
giVPll. Address Munn & Co. , 361 Broauway, New 
York. 

Canadian patents may now be obtained by the In­
vpntors for any of the inventions named i n  the fore-­
going list. For terms and further particulars 
address MUDn & Co. , 361 Broadway, New York. 

':, "OVELTIES & PATEnTED ARTICLES :.M�NUfACT!ijEO BY CONTRAC'r. PUNCHING D IES.  SPEC IAL  MA(HINERY • �\KOHIGSLOW STAMPING & TOG[ WORKS. C, f V E  L A�D. O. 

K U H L M A N  T R A N S F O R M E R S 
Q u a l ity al ways . S i n g l e  and 3 · phase.  P r o m p t  d e l i very .  
K U H L M A N  ELECT R I C  c o ,  . E � K H A R T ,  I N D .  

INVENTODS ���������reOf������ I\.. to order ; larfest eqUIpment ; 
lowest prices. Send perfect sample for F R E E I
rHE

es�A�drd
Tt'�L 

eCO.
'
, a�pt. A, CinCinnati. 0, 

To Manufacturers and Inventors 
'Ve are particularly well equipped for underta.king the 

sale of American manufactures marketable in Europe. 
We h ave a department for adjusting your claims 

ag-ainst Continental firms. 
We exploit American inventions, wheth er already 

patented here or not. 
We are not "Agents," and can furnish satisfactory 

references. 
UNITED STATES IMPORTING COMPANY 

Hamburlr, XV. Germany 

I wish to increase the output of a well­
established factory by the addition of a 
few desirable lines. A rticles saleable to 
the hardware trade or such as could be 
sold direct to consumer preferred. 

Inventors or ow ners of patents please 
address 

J. C. CHRISTEN 
Main aDd Dock Sts . ,  St. LOUis, Mo. 

tt� �n�fu(�k�!!Ogo� pO����!�I�: 25c. Parlor Tricks Catalogue, free. 
M AR'rlNKA & CO .• lIltrs .. 4!J3 Sixth Ave., New Y ork 

Te legraphy Circular free. \\�onderful automatic tea('her. 5 !'t"If'8 
$2 up. OliNIGR APlI 
CO • •  Dt'pt. 52, 89 Cort. 
landt St., :N ew "Y ork. 

�H' S C H W E R D T L E  S TA M P  C O .  � STE E L  S TAM P S ,  L E. T T E. R S  & F I G U R E. S  B R I D G E. P O RT C O N N  
ELECTR ICAL AP PARATUS REPRE 
3�nted by Con.ventional Diaprams in Drawin/Zs.-Fifty 
<hu,grams showln:,.!. t h e  usuI11 lli ethod of lllu:-�trating elec. tricsl apparatus in c1rawingli. A labor saving paper. Contained in SUPPLE"ENT 1 1  tl 6 .  Price 10 cents. For sale by Munn & Co. and all l!ewsdealers. 

© 1907 SCIENTIFIC AMERICAN, INC.



Rubber Pump Valves 
For Cold and Hot Water, Oils, Acids, 
High Pressure Mine Service and for 
every pumping requirement. .:1- .:1- .:1-
Mechanical Rubber Goods of every description 
of unsurpassed qualities, including BELTING, 
HOSE PACKINGS, Gaskets, Mats and 
Matting, Tubings, Springs, Interlocking 
Tiling, Emery Wheels and MOULDED and 
CUT SPEC! � L TIES for any mechanical 
and commercial device. .JC .JC .;X .JC .JC .JC � 
NEW YORK 
PACKING 

BELTING & 
COMPANY, Ltd. 

9t & 93 Chambers Street, New York. 

Scientific 

The Contagious Enthusiasm 
of the growing army of 
owners of this thor­
oughbred 

the best proof of its extraordinary 
efficien cy, its power, its high-grade 
mechanical construction - its right 
to class in all respects with many 
foreign and American cars of twice 
the price. Perfect in balance, mini­
mized friction , simple ,  easy to handle 
and control , most economical upkeep 
of any four-cylinder car ever built. 

The Model G is rapid l y  "ain ing the posi­
tion among large cars t h a t  the si ngle cylinder 
Cadillac has always held amon g sma l l  cars­
that of pre-emin en ce. Ask for Cata lug G-47. 

CADILLAC MOTOR CA R CO. ,  Detroit, Mlcb. Members As.'w. Licensed Auto. M!rs. 

AlDerican 

The 
only oil 
which can 
be . e I i e d  
upon to take 
care of y o u r  
engine under all 
conditions is MobiI­
oil. Whatever the 
make of your automo­
bile or the kind of engine 
which propels it-there is a 
special grade of 

IIJlCVVItf 

MOBI LOIL  
for it. Mobiloil in i ts five different 

grades is  sci en tific­
ally correct-its use 
completely eliminates all 
lubrication troubles. 

Send for booklet which 
tells the properoil for your 
automobile. It's f r e e .  
MobiloH i s sold by dealers 
everywhere in barrels and 
cans of varying capaci­
ties. M anufactured by 

IIACVVItf OIL CO., Rochester, N. W'. 

Scalns All varieties at lowest prices. ,Best Ru.ilroad 
Track and Wagon or Stock Scalel't made. ! Also 1(0) useful articles, including . �afes, 

Money. Lls��w::,��a8�\�':."G�i��f��· il'g.��h����aJI' P·
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Simplicity 
the Tip Top Du· 

printer's ink.  
and 50 copies 

U!;eful in any 
Sent on DaYIII' Trial With· 

out Dfoposlt. Comp lete Dllplic:ltnr, cap 
size (prints 8 � :I" ] 3  in.) t7.50, les- $5 
3!l 1-3 pt'r cent. trade di"collnt, Net 
Circular of larger sizt's free on 
request. Felix U. D R U M  Du pliC-'stor 

Co., Dau8 BuUdin&" 1 1 l  John St., New York 

CRUDE  ASB ESTOS  
D I R E C T  F R O M  M I N E S  I P R E PA R E D  R .  H .  MARTI N ,  ASBESTOS F I BRE omCE, ST. PAU L BUILDiNG 

lor M a n u factu rers use 220 B 'way, New YorK . 
" l l l ' l l l l l l l' l l l l . , lt l l t l l t tl l l l l l l l l l t1 11 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

O LDS 
ENGINES 

. .  Best by Every Test " 
Co S .  Go\,'t  Rt port 

For 2S years t h e  
standard . Csed by 
U .  S. Governtnent. 

We build en gines from 3 to So H P. for all  sorts 
of stationary and farm power. Send for catalogue. 

OLltS GAS I'OWEU CO. 

958 Ses2'er -Street L SDl!lin&" MIf>1t. 
� t r l l l l l l l l l l l l l l l ' 1 1 1 1 1 1 1 1 1 l 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 l 1 I n l l l l l l 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  •• 

A WATCHMAKER 
Bradley Polytechnic Institute 

Horolog-ic a l  Department Peorill, I l linois 
Formerly Par:;ons Horoiogical Inst. 

Largest and H('sf W:Lt�h S�hool 
i n  Amerira 

We teach 
Enf(l;aving, 
TUItion 

TOOL KNOVVLlDGl (HlAP 
If-;=;;;;��;;;! In fact you can have It free I 

This cot represents our new Tool 
Catalollue !lio. ��. It Is cloth­bound and contains 950 pages all 
about Tool... Full descriptions 
and thousand s  of illustrations. 
Sent post-paid on receIpt of '1.00 
wbich. is refunded on your first 
purch�se from ns of '10.00 or over 

MONTGOMERY & CO. 
105 Fulton St., N. Y. City 

Positively beyond'all question of a douLt, the hig-hest t,\' pe of perfedion yet lItbiue,1 i n  inndern 
gas engi\le construction. Every one bu:lt ahd guarall tpt'u f u l l y  c:lp:.h l e  of (1,·V{' : o� , i l l 'T hurse_ 
powe, daimed fo, ;t. 

F I've-Year  Bond Guarantee .

A l I  ,;,,,.,0 .. 11 .",;. 
zontal type. Burns • C'� i " . '  g'.:\!;i.)illle, 
kf>rosene dIstillate or alcohol • .  N ew features : exduslye l y  Bl'nsonized b:-O!lle beari llg's � l'elf­
cleanin� electric t�mter ; vertil'al self-st'ating val \'eS ; automatic \\ i l 'e  oi !<.';·s. A � 1 l'�:rls i n t e r­
changeabl e and adJustable. Quick deliveries. \\' rite tOllay for llesl'l'i p t i v e  l" l t:.. l \;';- •. Y" :;ml l 'l'jl'cs. 

WITT.E IRON WORKS CO.; 546 West Fifth Street, Kansas City, Mo. 

A D D  TO N E  TO YOU R 
STATIONERY IN T H E  OFFICE .  

i s  genuine pleasure in 
.. well .. 

Easily pul on 'Perfect Security. A ot ta
.
keo off with the thumb and finger. Can . 

use repeatedly and" they always work. " Made 
of brass. 3 siz ... Send 10e lor box 50 ass·l·d. N9 l B  A t  all .Iation",. lIIu.traled booklet hoe. The O. K. Mf,. Co. ,  SyIac .... N. 

- I. �. C. -
Gasoline Engines 

SMOOTH 
RUNNING 

A line of enll:lnes adapted to the nses of all classes 
of D;lect'lanicB. Constructed on m echanically corr('ct 
principles. Hverywhere distinguished for their 
safety and ease of management, ss well as for their 
efficiency and economy. 

V ertical sty l e  in 2 and 3 horse-power. 
Horizontal ( Stationary and Portab le)  in 4, 6. 8, 10. 

12, 15 and 20 horse-power. 
Also a I-h orse· power air·cooled engine. 
Stocks carried by !. H C. 10cl\1 agents at all prin­

cl pal points. Address home office for catalugs and 
partlculars. 
The I nternatio nal Harvester  Company of America (INCORPORATED) 

15 .Harve8ter Bldg., Chteslro, Ill. 

BEECHER DIVIDED WINDSHIELD 

FO R YO U R  D V N A M O  (IIi Commutator 
O��"'n�.�1 Compound 

(Bill: Stick 3 5 Cents) 
Preserves, Lubricates, B rig-btens. 
Preve n ts Cutting or Sparking. uALLE'�'S is the o n ly Com mutator Lubri­

can t  having official endorsem e n t  of National 
Board of E l ectrica l rnderwriters. I�iteratl1re 
and stn a I l  sillllple f ree for lft'akr's 1wnu'. 

L. B. ALLEN CO . •  Inc. 
1 3 3 5  A Columbia Avenue. Chicago 

AI A uta and EkClrical 'Ho'uscs 

Saves 90% T H E  
DIAS RAPH 

(Trade )Iark Re�i�tered) 
The Improved 

Stencil Cutting Machine 
l�  a sa.ving of  00 per cpnt. in your 

S b i p ping Room w o rth con sidering? 
Two Thou�alld Dia�raphs in use 

Largest Houses in the United States. 

" "'f! :In' J ) o w  perfectly sntisfidl that n n  shipping- department is com. 
plete ul l lt;'ss they have a l>i�raph. H saves time, lahor. p:h'es the pack 
a�e a neater appearance, and_ is as f:lr in ativ:mce of the old bnlsh 

F:��;V� N��:':�lc;�i�'; (�.
,
a��1a�� jle .;.oose qutll."-Bu1't-Si"djJljJ 

Just a word will briug our free illustrated booklet 
d escribing the Diagraph and our U No Error " System 
of e. h i p ping g.ood s. 

American Diall'apb Co., 10 N. 2d St., St. Louis. Mo., U. S. A. 

audeSwnf �1\i"!!:!·;!·jf·lif' 
Rel iable, Reversible, 

T
wo Cycle. 

and Three Port. G uaranteed 
one y�ar. t,o; lmple and easy to 

operate. Our Free Catalog A 3 is worth your having.  
Send 10 cents in stamps for our 

book entitled . •  Ign ition, Vapor i za,.. 
tion, Inst a 1 la tion and Operation 
of a Gasuline Motor." 

CO.,  Detroit. Mich. 

CATALOG AND SAMPLES ON REQUEST 
Star Expansion Bolt Co., Trok Ave. I< 2d St., Bayonne, N. J. 

The 
Smallest 
Watch 
'J1ade 

A new Elgin Watch per� 
fectly adapted to the watch 
needs of womankind, yet 
meeting the same rigid re� 
quirements that-have made 
the Elgin the standard watch 
for mankind. 

Illustration actual size of watch. 

Every Elgin watch i s  fully guaran. 
teed ; all j ewelers have them - Send 
for " The Watch, " a story of the 
time of day. 

E LC I N  N A T I O N A L  WATCH CO. E LC I N ;  I LL. 

We Will Make You 
Prosperous 

If you are honest and am bJtJous write us 

����Y'oe��p�t���,r ::e��IIO
t���he ;�u

w�:: 
': Real Estate business by mal l ;  appoint ; you Special Representatlve of our Com­

pany 10 your town j start you in a profit. 
able b lll:'iness of own, and help you 

o��e';�:;�:�t!�d�':;-�.��:t\'" 
without 

,_ for Ute. -... ··.-:-C" .CL particulara 

PIa .. lp. Bldg. t 8�r.nto., Pa. 
DdBar Rld�. , Oakland, C.llf. 

nearest oMce. 

.arden Bldg., WalhlagtoD, D. C. 
.6.tlaeaaeum. Bldg., CltJcaao. III. 

T H E " L E A D E R ." 
H H. P. fiasolene Auto'Marine Engine 

Built like a watch. Peautifully Finished. A ccu , 
rate l y Constructed, Light) Strong, Reliable, and 

Noiseless ill operation. Suitable for launches 
from 1 5  to 1\1  feet in length. Price complete, 

.75 net. no di.'>count. Thoroughly �ua.ranteet.l. 

io��;�:�;��i';:�f:��l. l\1���':t
t�r��s��ptive Cata-

CLAUDE SINTZ, 
292 S.  Fro nt St . ,  G rand Rap ids,  Mich. 

U T H E  O N LY O N E "  
Simply constructed, easily man­

aged , very handsome and will 
stand I-Oilgh usage. An all-around 
good article. Will fit any model 
of any make car_ 

V8u USE  GR IND STONES P TH E E U R E K A  C LI P  
Here is the only double-lip self-centerlnll counter­
sink having a cnttlng keen edge and made on the true 
prnlCi pie for a wood-working 

, 
tool.  It clears 1t8�lf uf · sbav- � ings in any kind of wood and c::r&'?f'R-" 
cuts a smootb , round hole. 
Made fr�m the best steel. 
forged. twisted and tempered. Can be sb�rpened from 
the inside without a tile. Prices. IX! in., 3.1C.; % tn., 4Oc. 

Send fOI 232-paye catalog No. 18-B. 
THE L. S. 8TA R UETT CO., Athol, Ma •••• U. S. A 

For lIoDle, Stene and Street 

We also manufacture Table Lamps, 
Wall Lamps, Chandeliers, 8neet 
Lamps, Etc. 100 Candle Power 
seven hours ONE CElST. No WIcks , No Smoke. 1\0 Odor. 
Absolutely safe. THEY SELL AT SIGHT. 
Exdusive t.en1tory to good agents. IT'Write for 
c�il.;fcio·s�ra�Crighl CQ. Dep& G. Chicago 

����tt�M�@V�!� 
Toledo Ohio.V. 

�VUlcan Iron wor�;nco. 

Limousine Carriage Mfg. Co. 
3610 Michigan Ave. , Ohicago, Ill. 

(f 80 ·,we can "SUPPlY you . .  All si zee 
In_o u n t ed and n n illo u n r ecl, alway. keDl in stock. R�memoer, we ma�e a 
specialt yof selecting slones for a l l  s pe­
cial purposes. Send for catalo(1ue U I " 
The CLEVELAND STONE CO. 

2 d  Floor.  W i l s h i re.  C l eveland,  O. 

Auto Buggies, Little Roadsters.· . 
FURNISHED COMPLETE OR PARTS OF SAME . ' 

One and Two Cylinders -Vertical and Horl- ' . . . . 
zontal Air Cooled Motors. All Styles of Water Cooled Engines. 
Friction and Planetary Transmissions. S ingle or Double Chain Drive. 

Differential ... -We Supply all  the Necessary Parts to Convert Buggies into· Auto Buggies. 

NEUSTADT AUTOMOBILE &: SUPPLY CO., 3932 Olive St., St. LOUiS, Mo. 

O U R  OWN ELE CT R I C  LI G HT P L-A N T. 

The most useful article eYPtr invented ���;
,
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ance CompanieEl and business men gen­
erally . Book marker and pape r clip. 
Does not mutilate t h e  paper. Can be 
nsed repeatedly. In buxes of 100 for 25c. 
To be bad of all book�ellers. stat. ioners and not ion· dealers. or. bv mail on receipt 
of price. Sample card, by mail, free. Man-

�i�tC�.� al.x M.uL��:J��ee1d���ey: 

IT PAYS BIG M t· p. t �:bli:w��h 0 Ion · IC ures NO EXPERIENCE NECESSARY .1 our inatructioD Book and 
"BUliness GUide" tells alL. We fIlrniJh Complete Outllte WIth 
Big AdvertUlng Pooters. etc. 

' H umorous dramas brimful offuIlt 
travel. history. religion, temper· 
ance work and songs H1ustrated, 
One man can do it. AdcmUhing Opportunity in any 10caHty for 
a man with a little money to show 
in churches. school houses. lodge 

halls, theatres. etc. Big proflta eacb enterta.lnment. Others 
� it, Wby not you 'I I t 's easy ; write to us and we'n tell you 
110". Catalogue tree. "MUSIIU!NT SUPPLY Co.. 467 Cbemical B.ol BIM..CIIJGAIlO. •lVBRI(4T(S5::: 

I ANYTHING 5��nl 15- 2 1  S .  C LI NTON ST. 
C.K BlS LY8 CO  t.,'Ufttft.UM 
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