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A CHANGE OF FRONT. 
When it became evident in the spring of last year 

that there was a wide divergence of professional opinion 
as to whether it would be better to build a high
level or a sea-level canal at Panama, the President 
decided that in view of the great importance of the 
work, it would be advisable to place the matter before 
an international board of the most eminent hydraulic 
and canal engineers, not merely in America, but of the 
whole world. As finally constituted, this Board in
cluded the chief engineers of the most important canals 
in Europe, and engineers who have been responsible 
for some of the principal canals, river and harbor 
improvements, and reservoirs for city supply in this 
country. In his charge to the Board made at Oyster 
Bay last September, the President said: "I  have 
named you because in my judgment you are especially 
fit to serve as advisers in planning the greatest engi
neering work the world has yet seen. I hope 
that ultimately it will prove possible to build a sea
level canal.. Such· a canal would undoubtedly be best 
in the end, if feasible ;  and I feel that one of the chief 
advantages of the Panama route is that ultimately CI 
sea-level canal will be a possibility." In spite of this 
strong indorsement of the value of their professional 
judgment, the President has deemed it best to reject 
the maj ority decision of the Board

' 
in favor of a sea· 

level canal, and recommend the adoption of the minor
ity report in favor of a lock canal at high level. 

At the time that the Presi dent was expressing his 
decided preference for a canal at sea level. the SCiEN
TIFIC AMERICAN shared in the general trend of opinion 
lin those days in favor of the low:level type. We were 
largely influenced by the judgment of the Chief Engi
neer of the canal at that time. who, as the result of 
his personal experience at the Isthmus, had come to 
regard the construction of a lock canal as impracti
cable. His conviction was based on the belief that the 
deep alluvial deposits in the valley of the Chagres 
rendered the construction of a perfectly reliable dam 
impracticable. Furthermore, the sea-level plan was 
attractive, because we believed that it would present 
a more rapid means of transit from ocean to ocean, 
and one that would be attended with fewer risks. 
During the past twelvemonth, however, the more ex
tensive borings which have been made at the site of 
the proposed dams have revealed more favorable condi
tions. Moreover, the dam which it is now proposed 
to build, and the vast inland lake which it will im
pound, invest the high-level project with such manifest 
advantages of deep-water navigation and security from 
collision and grounding of the ships that will pass 
through it, that the relative advantages of speed and 
security of transit, which we formerly supposed to 
belong to the sea-level route, have practically disap
peared. With these two considerations removed from 
the question, there remains in favor of the high-level 
plan the fact that it can be built for fifty per cent less 
cost in money. and probably in from sixty to seventy 
per cent less time. It is undoubtedly considerations 
of the same character that have led the President to 
favor the minority report. 

It would be a thousand pities if the impression 
should go abroad that in the division of opinion on the 
Consulting Board, and in the President's acceptance 
of what might be called the American point of view, 
any motives of national exclusiveness or prejudice have 
played a part. The parties concerned are too statesman
like, too broad in their point of view, to be influenced in 
a matter of this kind by motives of a misnamed patri
otism, and we consider it distinctly unfortunate that 
the suggestion of any such motive should have been 
even hinted at, much less alleged, in the dispatches 
that have been circulated so freely from Washington. 
We prefer to believe that in all the recent official 
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deliberations of the government upon this momentous 
question, the finar decision has been reached purely 
upon a consideration of the engineering, commercial, 
and military aspects of the case. The exhaustive in
vestigation made by the Board of Consulting Engi
neers, as embodied in their repo!"t, is by far the most 
valuable contribution that has been made to the 
voluminous literature of the Panama Canal ; and the 
fact that the five leading hydraulic experts of the Old 
,V-orld have lent their ripe experience to the final solu· 
tion of the problem is an added guarantee that, when 
Congress shall have made its final decision, the type 
adopted will ,  all things considered, be the very best 
that could be built. 

SOME LESSONS FROM THE PAST AT PANAMA. 
To date, we have expended at Panama $60,000,000; 

and. comparatively speaking, we have as yet no more 
than scratched the surface of the ground. In the 
$60,000,000 is included, of course, the purchase price 
of $40,000,000 paid to the French company, the $10,000,· 

000 paid for the ten-mile canal zone across the Isthmus, 
and the first appropriation of $10,000,000 for active 
construction. Although we have not yet by any means 
commenced "to make the dirt fly." the $10,000,000 has, 
no doubt, been well expended in preparatory work, 
including the sanitation of the canal zone, in the pro
vision of suitable living quarters, in the purchase of 
excavating machinery, and in the thorough re-survey 
of the canal by a large force of engineers. 

At the present juncture, when the nation, having 
formulated its plan, stands ready to launch its ener
gies upon the colossal task confronting it, we shall do 
well to gather from the experience of the past few years 
some very obvious lessons, and lay them deeply to heart. 
In the first place, the brief incumbency and resignation 
of that distinguished and much-misrepresented engi
neer, Mr. Wallace ( who by the way is a past president 
of the American Society of Civil Engineers, and, there
fore, holds a professional reputation that is surely a 
sufficient guarantee of his integrity of purpose ) served 
to impress upon the administration the necessity 
of giving the chief engineer at the Isthmus an abo 
solutely untrammeled hand in the direction of the 
engineering and constructive elements of the work he 
bas in charge. After a careful reading· of the volumi
nous report of the inquiry that is now going on before 
the Senate, any impartial critic must feel that, if this 
work is to be done with the dispatch and reasonable 
economy which mark the great works of engineeting 
carried out by the railroad systems of this country, it 
should be executed along those lines which half a cen
ttiry's experience has proved to be the most practi
cable.· The well-intentioned, but slow and cumbersome 
methods which characterize the handling of govern
ment work can never be applied to good effect at 
Panama. The elaborate system by which, with the 
best intentions in the world, the government has 
hedged about the purchase of supplies and material and 
the general payment of accounts, while it is admirably 
adapted to prevent fraud, is equally well adapted to 
act as a veritable mhlstone about the neck of any engi
neer who attempts �o apply its methods to a great 
work like that at Panama, which must be carried on 
two thousand miles from the seat of government in 
Washington. 

Another lesson that we have learned is, that in the 
matter of providing the necessary material, plant. 
means of transportation, and labor force, the authori
ties should feel at liberty to buy in the cheapest mar
ket. and introduce that class of labor which is found 
to be most effective to the peculiar conditions on the 
Isthmus. It was brought out in the inquiry before 
the Senate that the progress of the engineering work 
has, at times, been subjected to intolerable delay, be
cause there is a disposition to place requisitions in cer
tain localities or States irrespective of the question of 
speedy delivery. Paternalism in an enterprise of this 
magnitude should have no place whatever. The speedy 
and economical completion of the work should be the 
paramount consideration. Malaria and the yellow 
fever itself would not prove more fatal to the speedy 
completion of the canal than would be the encroach
ment of "political pull" even in its mildest form. 

Finally, the experience of the past indicates that the 
work should by all means be done under contract. 
Preferably. it should be let under a single contract, 
to a company capable of giving the strongest guaran
tees ; or, at most, to two such companies. building the 
canal under two separate contracts, with the division 
line drawn at the deepest part of the Culebra cut. 

...... 

GATUN DAM, THE KEY TO THE CANAL PROBLEM. 
As a result of the long-drawn-out investigation and 

discussion of the Panama Canal problem, certain funda
mental truths are beginning to emerge from the mass 
of contending theories, and stand out as well-estab
lished facts. Chief among these is the fact that a high
level canal built on the lines of the minority report is, 
all things considered, a better canal than one at sea 
level, provided, of course. that when it is completed 
it will be as permanent, in spite of its artificial dams 
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and locks, as the simpler waterway cut at sea leve� 
from ocean to ocean. The most important feature in 
the high-level canal, the one, indeed, which renders it 
so attractive to shipping men, is the substitution for 
a narrow channel, 150 to 200 feet wide and over 
40 miles long, of two large inland lakes, with over 30 

miles of deep-water navigation free from risks of 
grounding and collision. But the creation of these 
lakes and their permanent security depends upon the 
erection of a number of dams, three on the Pacific side· 
of moderate height, and one of much greater height 
and importance on the Atlantic side at Gatun. The 
nature of the foundations for the dams on the Pacific 
side is satisfactory, and there can be no serious doubt as 
to their future permanence should they be built. But 
around the colossal structure with which it is proposed 
to  impound the, waters ,of the River Chagres at Gatun, 
there has arisen a very spirited controversy, the ma
jority report flatly declaring that no reliable dam can 
be put up in that locality, and the minority report 
declaring with equal emphasis that it can. and that it 
will be one of the safest structures of the kind ever 
erected. 

The objections to the Gatun dam are based upon the 
fact that the depth to rock or its equivalent is so 
great, that it will be impOSSible, in building the dam, 
to include within it a core wall or diaphragm of im
pervious masonry. clay, or sheet piling, extending 
everywhere from high-water level to rock and shut
ting out any possibility of seepage through or beneath 
the dam. It has always been accepted as a funda
mental axiom of dam construction among European 
engineers, and, indeed, until very lately among engi
neers in this country, that such an impermeable core 
wall must be included when the dam itself is built of 
earth or kindred material. Of late years, however, 
some very successful work has been done in this coun
try in the erection of dikes, levees. and even high 
reservoir dams, that have been built of a homogeneous 
mass of earth upon an alluvial deposit tl;lat was itself 
impervious to water. The most notable instances of 
this are the great San Leandro dam in California,. 
which is subject to a head of 120 feet of water, and 
also the long dyke which closes a gap in the natural 
basin that forms the great Wachusett reservoir for 
the water supply of Boston. There has been no trouble 
whatever with these two structures; and it is largely 
because of the good results obtained with them, that 
the minority board an d the Canal Commission decided 
to pin their faith to the huge earth dam at Gatun. 

By reference to the drawings shown on another page 
of this issue, the character of the Gatun dam and the 
bed of the valley underlying it will be clearly under
stood. The line of borings taken along the axis of 
the dam for a distance of about 10,000 feet shows that 
ages ago the Chagres Rive!" must have flowed through 
a deep gorge, the bottom of which at Gamboa was at 
the present sea level, at Bohio l65 feet below, and at 
\Gatun 258 feet below that now obtaining. In this 
geological age the floods of the river have brought 
down bowlders, gravel, driftWOOd, sand, and fine silt, 
which have gradually filled up this gorge. raising the 
ground above sea level, and pushing the waters back. 
to their present shore line on the Caribbean Sea. In 
the course of ages, as the ever-recurring floods poured 
through the gorge, they deposited first the heavy bOWl
ders which occur between Gamboa and Bohio, then the 
grayel, and finally, as the water spread out and began 
to flow more sluggishly, the sand and fine_ silt. The 
result, as far as Gatun is concerned, is shown 
clearly in our sectional view of the borings. It 
will be noticed that the layer of gravel is buried 
200 feet below the surface, and that above this is a 
mass of fine sand and clay. with occasional local pock
ets of shells and driftwood. It is the opinion of the 
minority report, based upon tests of the clay silt at 
Gatun. that if a sufficient mass or thickness of it is 
presented, it is  practically impervious to water. Con
sequently, the plan of construction of the dam will b0 
to utilize the sand and silt that will be dredged out 
of the channel leading from Limon Bay to Gatun. for 
the formation of a dam of Cyclopean proportions at 
Gatun. The structure is to be 135 feet in height, and 
over 2.600 feet in thickness at its base. Such a mass 
will be secure against displacement by the pressure of 
the water ; and its density, coupled with the fact that 
the finest material will be built into it on the upstream 
side, will prevent the escape of the water by seepage. 
It is also contended that the great weight of the mass, 
added to the compact nature of the clay-sand formatioll 
upon which it is built, will similarly prevent the escape 
of water from the dam by seepage through the under· 
lying material. It  is expected that even if there 
should at first be a slight tendency to seepage, the 
fine silt brought into the lake will settle upon the 
surface of the dam and the bottom of the lake and ulti
mately completely seal it uP. the action in this respect 
being similar to that which tends to seal up the 
sand-bed filters in municipal water works, and necessi
tate the periodical cleaning of the bed and breaking 
up of the sand to allow filtration to go on. The dam 
will be formed entirely by the sluicing process, the 



MARCH 10, 1906. 

excavated material from the Limon channel being 
pumped onto the site of the dam, where the water will 
run off, leaving the solids compacted into a firm, im
permeable mass. Moreover, before this pumping pro
cess commences, the surface of the valley over the area 
to be covered by the dam will be entirely cleared of its 
vegetation and top soil, until, at a depth of eight to 
twelve feet, the clean sand and silt is everywhere laid 
bare: 

All things considered, while we fully appreciate the 
conservatism which led the majority of the consulting 
board to reject the Gatun dam proposal, we think that 
the success of the San Leandro dam, the 'Vachusett: 
reservoir dyke, and of a dam of pure sand which has 
proved successful at Jeypore, I ndia, coupled with the 
elaborate experiments made by the Commission to 
establish the impermeability of the material upon 
which the Gatun dam is to be built, to say nothing of 
the willingness of some of our foremost hydraulic 
engineers to stake their own reputation and the inter
ests of the people of the Un ited States upon the ven
ture, fully justify the Canal Commission and the Presi
dent in their acceptance of a high-level lock canal. 

• III.'. 

M IKKELSEN'S ARCTIC EXPEDITION. 
In the Arctic Ocean there lies a grl(up of islands 

which is known to geographers as the Parry Archi
pelago. The most extreme western lands of this group 
are the two large islands called Banks Land and Prince 
Patrick Island. Lying to the west of this archipelago, 
discovered over half a century ago by one of the Frank
lin search parties, lies the great unexplored Arctic 
Ocean, undoubtedly the largest unknown area in the 
frigid zone_ 

For the purpose of exploring Beaufort Sea, the most 
southern part of this ice-covered ocean, and for the 
purpose of mapping islands which are supposed to ex
ist there, Capt. Ejnar Mikkelsen has left with an ex
pedition fitted out by the Royal Geographical Society 
of England and the American Geographic Society. 

There is reason for believing that Capt. Mikkelsen'S 
expedition will be crowned, if not with complete suc
cess, at least with sufficient success to repay the time, 
trouble, and money which have been expended in his 
behalf. Although he may fail completely in exploring 
the entire region, he should at least succeed in plotting 
the formation of the continental shelf, in other words, 
that part of the sea floor extending from the edge of 
the continent at depths of from 600 to 1,000 feet before 
the bottom suddenly drops. 

That such a shelf does exist most geographers are 
certain. They base their belief on the experiences of 
previous expeditions. Shallow waters caused the 
"Jeannette" to drift for two years in a course which 
took her far west and but little north. The "Fram" 
was also carried west but far to the nortn, simply be
cause she floated over the ocean in regions where there 
were no lands to set up currents that prevented her 
from drifting in that direction. 

Unknown lands probably arise from the continental 
shelf, and impede the free movement of the currents. 
Hence the drifting of the "Jeannette" and other ves
sels. If Capt. Mikkelsen succeeds in definitely fixing 
the outlines of this shelf and its position, his expedi
tion will be considered eminently successful. 

In the hope of discovering the lands which project 
from the shelf, Capt. Mikkelsen will make long sledge 
journeys westward from Banks Land over Beaufort 
Sea, skirting well within the continental shelf. Actual 
exploration, however, will not begin until the spring 
of 1908. 

• Ie • 
THE MOTH AND THE FLAME. 

Why does a ,moth fly toward a flame ? Because it is 
inquisitive, was the rather puerile answer given by the 
great Romanes. Because of some inexplicable inherit
ed instinct, was the reason advanced by other natural
ists. Because it is the n ature of the insect, was a 
third and equally unsatisfactory reply. One reason 
was as good as another, but that of Romanes undoubt
edly carried off the popular palm. Perhaps we owe it 
to him that the moth and the flame have pOinted many 
a moral and adorned many a sad tale of curiosity trag
ically satisfied. 

The investigations of Prof. Jacques Loeb bid fair to 
relieve the moth of the moral burden that has rested 
on his wings. Prof. Loeb has proved very conclusively 
that a moth, in common with many insects, flies toward 
a flame for the same reason that some plants turn 
their leaves toward the light. "Heliotropism" is the 
awesome name in which this tendency of plants and 
animals rejoices. 

It happens that there are two kinds of heliotropism. 
If your m oth or bug flies toward the light, it is posi
tively heliotropic; if, like the earthworm, it shrinks 
from the glare, it is negatively heliotropic. Plants, 
too, may be classified into these divisions. Just as 
some flowers open only by day and others only by 
night, so some moths fly only by day and others only 
by night. 

The results of Prof. Loeb's experiments explain with 
astonishing simplicity the causes of a June bug's mer-
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of squirming, new-born vermin. Insects, it seems, 
move iIi the direction of the light rays that fall upon 
them. Change the position of the light, and the insect 
changes his course likewise. But the light must be of 
a certain intensity to produce a very marked effect. 
Suppose that in your experiments you exposed your 
bug to diffused light. He would move toward the 
light, to be sure ; but he would creep toward it rather 
leisurely. Expose him to a bright glare, however, and 
he will hasten toward it with cheerful rapidity. That 
is why winged insects flutter gayly about in direct 
sunlight. Curiously enough, the influence of light is 
limited by atmospheric temperature. 

From the circumstance that insects tend to arrange 
themselves and to move in the direction of light, it 
would almost follow that their structure must have 
something to do with their heliotropism. And such 
Prof. Loeb's experiments prove to be the case. The 
head of an insect is much more sensitive than the tail. 
Here the omnipresent skeptic will probably remark 
that an insect sees with his head and not with his tail, 
and that Romanes may be right after all. But such 
notoriously blind animals as the earthworm and other 
eyeless creatures are far more responsive to light at 
the head than at the tail. The mere possession of 
sight cannot, therefore, account for tlle earthworm's 
avoidance of light or for the moth's apparent liking 
for it. 

Sometimes it happens that an insect is stimulated 
by light only at certain periods of its existence. In 
winged ants, for example, the period coincides with the 
time of the nuptial flight; in plant lice, with the ap-

pearance of· wings ; and in some larVal, when full 
growth has been attained. Occasionally a caterpillar 
may crawl toward a flame, while the butterfly to which 
it gives rise may be repelled by light. 

What is the cause of this curious effect ? It must 
be confessed that science can give no satisfactory ex
planation.  We might just as well ask, What is the 
cause of gravitation ? The phenomenon is exactly the 
same as that which is produced in plant life. And 
that, in animals, it cannot be due to the nervous sys
tem is evident from the fact that leaves and branches 
have no nerves. 

To be paralyzed by light, to be confined to a certain 
path, or to be incarcerated in an impalpable luminous 
prison would seem a serious limitation in the search 
for food. Yet it so happens that heliotropism may 
actually assist an insect in its struggle for existence. 

. Certain caterpillars just after they are hatched, and 
when they are ravenously hungry, are compelled by 

, the mechanical effect of light to crawl to the tips of 
branches, where they find their first nourishment in 
tender buds. After their first meal, the caterpillars 
lose much of their sensitiveness to light. Their helio
tropism explains what has heretofore been vaguely at
tributed to instinct. Prof. Loeb even ventures the sug
gestion that the periodic migrations of many animals, 
such as those of birds of passage, may also be explained 

in part by heliotropic irritability. 
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SAMUEL PIERPONT LANGLEY. 

With the death of Prof. Samuel P. Langley on Feb
ruary 27 there has passed away not only one of the 
most distinguished American workers in the field of 
pure science, but a physicist of world-wide reputation. 

Prof. Langley was born in Roxbury, Mass.,  on Aug
ust 22, 1834. Although astronomy was the study 
which most attracted him, even L'om his boyhood days, 
he drifted into the profession of civil engineering, 
where his mathematical taste found employment and 
likewise his manual dexterity. He soon gave up civil 
engineering for the all ied profession of architecture. 
For seven years he worked patiently and then de
cided to abandon the profession. With no certain 
plans for the future he began to take up the study 
of astronomy in earnest. After a brief visit to Euro
pean countries he obtained a position at the observa
tory at Cambridge, and was thus launched in his life 
work at the age of thirty. After a brief service at 
Cambridge, and at Annapolis, he became director of 
the Allegheny Observatory. 

When Prof. Langley went to Pittsburg in 1867 he 
found there only an observatory in name. The equip
ment was inadequate, the endowment small. It  waE 
imperatively necessary that some means should be 
found whereby the work could be carried on. I t  was 
from the very poverty of the Allegheny Observatory 
that- the greatest results came. In  order to obtain 
money, Langley inaugurated "time-service systems" 
on a scale never before attempted. He first began by 
regulating the clocks of the Pennsylvania Central and 
other railroads associated with it, a system then com
prising over 2,500 miles of railroad east and west of 
Pittsburg and along which 300 telegraph offices were 
located. Accurate time signals were communicated 
twice daily to each of these offices. EventuaJly some 
8,000 miles of railway were run by this single Alle
gheny Observatory clock. The present system by 
which the railroad system of the whole continent is 
regulated may be said to be an outgrowth of that de
veloped nearly forty years ago at Allegheny by Prof. 
Langley. The income thus derived wa" applied ex
clusively to the uses of the observatory. 

In the course of two or three years the observatory 
affairs had prospered to such an extent that original 
work could be undertaken. Langley's first work was 
a laborious and minute study of the sun's disk, which 
study he completed in 1873. He revealed the true char
acter of the "granules" upon its disk, discovered that 
the polarization of the corona is radial, and gave us 
the first complete account of the structure of a sun 
spot. A detailed study of the distribution of heat on 
the solar surface, begun in 1870, resulted in the pre
viously unknown thermochroic action in the solar at
mosphere,. by reason of which, owing to the difference 
in wave length, it transmits heat more readily than 
light. 

This early work upon solar heat was accomplished 
with the aid of the thermopile, an instrument not suffi
ciently sensitive for the more minute work which it 
was his de.sire to .undertake. He invented a new in
strument which he. called the bolometer-a thermom
eter of almost infinite tenuity, which measured radiant 
heat with an accuracy that has never been excelled. 
In its more recent forms the instrument can detect 
differences of temperature amounting to no more than 
the one-millionth part of a degree on an ordinary 
thermometer. 

In  the hands of Langley, the bolometer demonstrated 
experimentally that the maximum heat in the normal 
spectrum lies in the orange and not in the infra-red 
spectrum, as commonly supposed. Before the inven
tion of the bolometer the distribution of heat in the 
spectrum was almost entirely unknown. In  the course 
of three years' patient work, however, Langley com
pleted a map of the principal lines of the heat spectrum 
and thereby furnished new material for a study of the 
interaction of solar heat and terrestrial atmosphere. 
What Kirchhoff did for the upper rays of the spec
trum Langley accomplished for the lower spectrum. 

One important result of all these bolometric investi
gations was the discovery that the earth's atmosphere 
acted with selective absorption to a remarkable degree. 
keeping back an immense proportion of blue and green, 
so that which was originally the strongest became, 
when it reached us, the weakest of all, and what was 
originally weak b ecame relatively strong. The action 
of the atmosphere is just the converse of that of an 
ordinary sieve, or like .that of a sieve which should 
keep back small particles analogous to the short wave 
lengths ( blue and green) and allow freely to pass 
the larger ones ( the dark heat rays). Langley, there
fore, proved that white is not the sum of all radiations 
as we used to be taught, but that It resembles pure 
original sunlight less than the electric beam which has 
come to  us through reddish-colored glasses resembles 
the original brightness. 

An expedition to the top of Mount Whitney resulted 
in the discovery of an entirely unsuspected extension 
of the solar spectrum; in a calculation of the relative 
intensity of the different rays of the sun before they 

(Oontinued on page 21l.) 
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TRE NEW BRITISH BATTLESHIP "DREADNOUGHT." 
The 'recent launch of the battleship "Dreadnought" 

at Portsmouth, England, of which we. present illustra
tions, was an event of more than common significance; 
for the ship is  an entirely new type, and, as such, in· 
troduces a new era in the art of warship construction. 
It is true that in the "Lord Nelson" Sir Philip Watts, 
the designer of the "Dreadnought," had foreshadowed 
some of the prominent features of the latter ship, par
ticularly as regards the abolition of the secondary 
armament. But the new ship is not merely superior in 
gun power; she embodies many other improvements, 
which render her a far more formidable vessel than 
the "Lord Nelson." 

GENERAL DIMENSIONs.-The "Dreadnought" is the 
fastest and the most powerfully p rotected and heavily 
gunned warship yet constructed, and to accommodate her 
all-round increase in efficiency, it has been necessary 
to raise the displacement to 18,000 tons. The length has 
been increased to 
that of the largest 
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which serve to limit the destructive effect of high-ex
plosive shell. The abolition of the customary second
ary battery of 6-inch guns contributes to the complete
ness of the protection, inasmuch as the sides of the 
ship are not pierced by casemates, and a continuous 
wall of armor extends from below the water-line to 
the upper deck unbroken by any openings. 

ARMAMENT.-It is in the armament of the "Dread
nought" that the most striking advance has been 
made. Hitherto, if we except the "Lord Nelson," the 
typical battleship has carried four 12-inch guns in two 
turrets, one forward and one aft, and a numerous bat
tery of secondary guns, generally of �-inch bore, and 
in some cases 7, 7%, or 8 inches. It was demonstrated, 
however, in the battles of the Japanese war, that the 
vital damage was done by shells of 10- and 12-inch 
caliber, smaller guns proving ineffective except upon 
the upper works and other unarmored portions-at 
least at the great ranges at which the battles were 
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battery, as in the "King E dward" class of 1903, the 
total energy rose to 270,000 foot-tons; while in the 
"Dreadnought" the total muzzle energy of all guns for 
one discharge is just under half a million foot-tons.  
These figures are rendered still more impressive when 
it  is remembered that, because of their higher velocity, 
the 12-inch shells from the "Dreadnought" will be ef
fective up to a range of six miles. 

LOCATION OF THE GUNs.-In the location of the guns 
an effort has been made to give every piece a maxi
mum arc of fire, so that on whatever point the enemy 
may range, the greatest number of pieces possible may 
be brought to bear upon him. In the ordinary method 
of distributing the armament along the broadside, a 
large number of the guns must, at any given time, be 
out of action, their fire being masked by the interven
ing superstructures or decks, as the case may be. In 
the "Dreadnought" this has been largely overcome by 
locating all the guns in two-gun turrets, and placing 

these turrets upon 
the upper deck, and 

Length, 500 feet. Beam, 82 feet. Draft. 26 feet. DhiplaceIDeut. 18,000 tons. Speed, 21 knots. ArIDalllent, ten 12-mch guns III six 
turrets on the upper deck. Motive power, eight turbines developing 2H.000 horse-power on four shatta. 

m o d  e r n  cruisers, 
namely, about 500 
feet. She has the 
enormous beam of 83 
feet, and at 18,000 
t o n  s displacement 
will draw the mode
rate amount of 2 6  
feet o f  water, which 
is 4 feet less than 
that of the "Royal 
Sovereign" class of 
battleships, of twelve 
y e a  r s ago. Apart 
f r o m  h e r  g r e a t 
length, the most no
ticeable changes are 
the practical aboli
tion of the pointed 
ram, and the addi
tion of a lofty fore
castle deck-the lat
ter an entirely new 
feature in British 
battleships. In this 
connection it should 
be mentioned that a 
startling innovation 
is to be made in the 
location of the offi
cers' quarters, which 
will be no longer in 
the after part of the 
vessel, but forward 
in the bows, partly 
w i t  h i n t h e fore
castle deck above 
mentioned, and also 
partly on the main 
deck below. This is 
the natural location 
for the executive of
ficers, inasmuch as 
they will be near the 
bridge, chart room, 
etc., therefore more 
con'leniently placed 
for their official du
ties. The change 
was made years ago 
in the merchant ma
rine, and the contin
uance of the officers' 
quarters astern has 
been due to conserv
atism, and not to 
c o n s i d e r a 
tions of convenience. 
A striking novelty in 
the ship is the pro
vision of two rud-

THE LAUNCH OF THE BRITISH BATTLESHIP "DREADNOUGHT." 

most of them on the 
longitudinal axis of 
the ship, where they 
may fire on either 
broadside without in
terference. The dis
position is as fol
lows : Forward on 
the forecastle deck 
is  a two-gun turret 
w i t  h i t s 12-inch 
pieces carried at an 
elevation of 34 feet 
above the water-line, 
and capable of an 
all-round fire except 
through a limited 
arc astern. On eith
er broadside, and 
somewhat to the 
rear of this turret, 
is a two-gun turret 
firing f r o  m w ei I 
abaft the beam to 
dead ahead, parallel 
with the axis of the 
ship. Astern on the 
upper deck, and well 
aft of the engine
room spaces, are two 
more two-gun tur
rets, p I a c e  d o n e 
astern of the other 
on the axis of the 
ship, the aftermost 
gun having a wide 
arc of fire from well 
forward of the beam 
on either side to 
dead astern. The for-

STERN VIEW OF THE" DREADNOUGHT," SHOWING THE BRACKETS FOR THE FOUR PROPELLER SHAFTS, AND 
THE STERN TORPEDO TUBE. 

ward of the two tnr
rets can train its 
guns throughout the 
same arc of fire ex
cept where it is 
masked by the after
m 0 s t turret. The 
maximum possible 
concentration of fire 
is six 12-inch guns 
ahead, eight on eith
er beam, and two 
dead astern. To en
gage a pursuing en
emy with both after 
turrets it would be 
necessary to swing 
the "Dreadnought" a 
little to port or star
board. The compar
ative weakness ot 

ders, arranged paral-
lel to the axis of the ship and 20 feet apart. The in-
creased rudder area will give the ship rapid maneuver
ing ability. 

ARMoR.-The British navy, by arrangement with the 
Japanese government, was permitted to place several 
attaches on board the ships of the Japanese fleet 
throughout the .operations of the late war, and the 
new battleship embodies valuable experience gained in 
this way. The armor distribution on the "Dread
nought" is carefully worked out, and it is not only 
heavy, but has been widely distributed. It includes the 
usual complete water-line belt, with the difference that 
it extends deeper below and higher above the water
line than has been usual, while the side armor above 
the belt is of extra thickness, and extends along the 
sides a much greater distance than in any previous 
ship, reaching from the wake of the aftermost to the 
wake of the foremost of the 12-inch gun barbettes. 
Associated with the side armor are armored decks, 

fought. Therefore, the 6-inch gun has been abolished 
altogether, and the "Dreadnought" carries ten 12-inch 
rifles, of a new and exceedingly powerful type, with a 
length of 45 calibers, a muzzle velocity of 2,850 foot
seconds, and an energy of 48,000 foot-tons. This gun 
is a great advance upon any previously installed in the 
British navy, the energy of the 40-caliber 12-inch gun 
mounted on ships as late as two years ago being 30 
per cent less than that of the new piece. How great
ly the power of a li'hip is fugmented by increasing the 
number and efficiency of the guns of her main arma
ment is shown by a comparison of the "Dreadnought" 
with the various classes of battleships built for the 
British navy since the Defense Act of fifteen years ago. 
Thus in the "Royal Sovereign" of 1892, the aggregate 
muzzle energy of all the guns carried by the ship was 
160,000 foot-tons. In the "London" class, of a decade 
later, the total energy had risen to 19 5,000 foot-tons. 
With the introduction of 9.4-inch guns in the secondary 

the dead-astern fire 
is considered to be unimportant in view of the fact 
that the "Dreadnought," because of her great fighting 
power, will be pursuing rather than eluding the en
emy. The high command of the 12-inch guns, which 
will vary froh' 25 to 34 feet, insures that at no time, 
even in rough weather, will the enemy's ships be shut 
out from the gunner's sight by intervening waves.  

For repelling torpedo attack the "Dreadnought" will 
carry on her bridge and superstructure a numerous 
battery of a new type of 18-pounder rapid-fire guns, 
or better, a smaller number of 4 .7-inch guns. 

MOTIVE POWER AND SPEED.-The ship will be driven 
by an eight-cylinder turbine engine, driving four pro
pellers on four shafts. The shafts, as will be seen 
from our engraving, are located abreast of each other. 

On each outer shaft will be a high-pressure main tur
bine and a high-pressure go-astern turbine ; while on 

each inside shaft will be a low-pressure main, a low
pressure go-astern, and a small cruising turbine for 
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steaming ahead at low power. When the vessel is 
cruising, steam will be led directly to the small low
power cruising turbines on the inside shafts, whence 
it will pass to the high·pressure wing turbines, and 
from them to the low·pressure turbine on the inside 
shafts, whence it will pass to the condenser. With 
such a wide range of expansion it is anticipated that, 
even at the slower speeds, an economical coal con
sumption will be secured, thereby overcoming the one 
great objection that has hitherto been urged against 
the turbine as a drive for warships. The keel of the 
"Dreadnought" was laid in October of last year, and 
she was launched on February 10, or within a period 
of four months. It is expected that she will be in 
commission early in 1907, in which event she will 
have been constructed within the remarkably short 
time of eighteen months. 

STANDARDS OF LENGTH. 
BY HERBERT T. WADE. 

The standards of length of the United States are two 
meter bars, which are kept in the custody of the Na
tional Bureali of Standards at Washington, and pre· 
served most carefully in its strong vault. These stan
dards are exact copies of the international prototype 
meter, and were constructed after years of investiga· 
tion and labor by the International Bureau of Weights 
and Measures, being delivered to the United States 
government in 1890. Three years later the interna· 
tional meter as thus represented was adopted as the 
fundamental standard of length of the nation by ex· 
f'cutive order, and to these standard bars now all 
measures of length in the United States must be ulti
mately referred. This may seem somewhat strange 
in view of the fact that the metric measures are but 
rarely encountered in the United States outside of 
scientific work, but the yard and its subdivisions are 
defined in terms of the meter, one yard being equal to 
3600/3937 meter. These standard meters are of X·sec· 
tion, a form now employed for all accurate standards, 
and are made of platinum· iridium alloy. It is of 
course essential that they should be preserved with the 
utmost care, and consequently they are only removed 
from the vault for use in making secondary standards, 
or for equally important investigations. 

To illustrate one of the comparatively rare occasions 
on which the standard meter bars 'are employed for 
purposes of study and comparisons which involve their 
removal, reference can be made to the examination of 
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the laboratories named will be secured, and it pos
sesses the further advantages of permitting the micro
scopes to be clamped at any point on the bar, thus 
allowing standards of any length to be studied, instead 
of those of just a meter, as is the case where the mi
croscopes are mounted on the masonry piers. In such 
an instrument a secondary standard could be compared 
directly with the national standard. 

It is often desirable to construct secondary stan· 
dards, and for this purpose what is known as a divid
ing engine is employed, as is shown in Fig. 2, where 
a tracing tool can make a series of linear marks as 
the bar to be graduated is pushed along on its carriage, 
which is moved by an accurately·cut screw revolving in 
a. nut attached to or pushing against the carriage. Or 
the standard bar can be placed so that the microscope 
of the dividing engine is over one of its lines, and a 
mark is then traced on the new scale. Then both 
scales are moved along until the microscope is over the 
desired mark on the standard, when a second line is 
traced. The instrument can be arranged to work au· 
tomatically, and a scale with a series of divisions can 
be engraved speedily. It is able to divide linear scales 
of different lengths and with different divisions; and 
when once the characteristics 
of the screw are determined 
and various corrections made, 
considerable accuracy can be 
attained. Secondary standards 
prepared in this way are 
available for many purposes, 
and with them the standards 
of instrument makers and 

. mechanical engineers are 
compared. 

In regard to measures of 
length, one of the most im
portant duties of the Bureau 

is to standardize and certify 

in length, made of bars of steel welded together by 
means of thermite, has been constructed, so as to form 
a continuous strip on which the tapes to be tested can 
be laid. This is mounted on one of the walls of the 
tunnel connecting the physical and the mechanical 
buildings of the Bureau, and on it the standard dis· 
tances will be laid off most carefully. This tunnel is 
susceptible of temperature regulation, and here geo
detic base bars and other linear standards can be 
tested and standardized. 

The testing of gages and various standards of length, 
such as test pieces used in mechanical engineering, 
represents. another side of the work of this division of 
the Bureau. This is of importance, as in manufactur
ing, especially when carried on on a large scale, it is 
essential that all standard sizes should not only be 
interchangeable, but should be defined in terms of a 
national standard rather than that of a single shop or 
one arrived at in some arbitrary way. This section of 
the Bureau is planning to take up quite extensively the 
testing of watches and chronometers, and for that pur
pose receives daiiy from the Naval Observatory noon 
signals by wireless telegraphy from the standard clock 
of that institution. The Bureau has a self-regulating 

Fig. 2.-DIVIDING ENGINE FOR 
CONSTRUCTING LINEAR SCALES. 

clock in its laboratory, which is in· 
stalled in a vacuum case, and is 
provided with a pendulum of invar, 
whose coefficient of expansion at or
dinary temperatures is so small as 
to be practically negligible. 

Fig.S.-TESTING SURVEYORS' STEEL TAPES 
ON TEMPORARY BENCH. 

As accuracy in the measurement 
of linear distances underlies all 
mechanical as well as scientific 
work, the importance of preserving 
and maintaining proper standards 
and attending to the accuracy of 
the measures in use can readily be 
appreciated, and the Bureau is fre· 

quently consulted in such matters by various manufac· 
turers. Should at any time within a few years the 
metric system be adopted, as is being urged by large 
and influential interests, the work of the Bureau would 
be to provide for the issue of proper standards and 
to certify to the correctness of new measures, a task 

that in Germany ,was carried on.by a similar organiza· 

tion (Normal Aichungs-Kommission) with great suc· 
cess when the metric system was adopted some thirty 
years ago. 

• . I" 

Fig. 1.-COMPARATOR FOR STUDYING STANDARD METER BARS. 

surveyors' steel tapes. This 
is a matter of much' prac· 
tical importance, as the 
variation of the standards 
used in laying out the 
cities of the United States 
has caused much confu· 
sion, and has at times reo 
suIted in producing litiga· 
tion. Thus in Philadel· 
phia, owing to an error in 
the length of the measure 
used in early surveys, 100 

feet as then measured cor
respond now to 100 feet 3 

inches, and tapes divided 

One of the latest methods of preserving wood has 

been patented by Montravel, in France. It has been 

recognized that one of the best means of preservation 
is to keep the wood at a high temperature in closed 

vessels (about 21iOdeg. C.) and at the same time at a 

high pressure, some 250 pounds per square inch. This 

method has been perfected by the inventor. The object 
of the improvements is to provide means of heating as 
efficacious as usual, but more practical and economical. 

Another aim is to utilize a part of the air pressure 

which has served for one operation, thus saving work 
in compressing. In the new process the pieces of wood 
are put in compression cylinders and the air is sent di
rect from the compressors into the cylinders. To heat 
the air, each cylinder is surrounded by a masonry en· 
velope not in contact with it, tbus leaving a free space. 
The hot gases from a furnace are circulated in this. 

Cooling is effected by introducing cold air in the space. 

To obtain a specially good and cheap heating, a series 

of gas jets is placed in the lower part of the air·jacket 

and fed by a gas· tube, and having an air tube to aid in 

combustion. When the plant uses several cylinders side 

by side, there is a saving in the work of air compres· 
sion by utilizing a part of the compressed air in a cy
linder at the end of the operation to send it into the 

next cylinder in commencing the compression here. 
Piping is arranged between the cylinders for this pur· 
pose. 

the two standards in 1904, previous to sending one to 
Paris for comparison with the standards of the lIi-
ternational Bureau. This study was made with a 
comparator arranged in the temporary quarters of. the 
Bureau, and as shown in the accompanying illustration 
(Fig. 1). It was placed in a basement room, there 
being two masonry piers carrying a heavy steel I-beam, 
on which were mounted the comparison micrometer 
microscopes. The two standards to be compared were 
placed in a box of wood lined with copper and coated 
with brass, which was carried by rollers on rails laid 
on the upper surfaces of two smaller brick piers. This 
temporary instrument differed radically from the com· 
parators of the International Bureau and the British 
Office of Standards, * where the micrometer micro· 
scopes are each mounted on separate piers, yet it 
proved satisfactory, and the Bureau now proposes to 
construct a permanent instrument, making the I-beam 
of invar, a nickel-steel alloy with a remarkably small 
coefficient of expansion. 

With such a comparator it is believed that results 
almost, if not quite, as accurate as those secured at 

* See SCIENTIFIC, AlIIERICAN, July 22, 1905, p. 65. 

on such a basis are actually made and sold for use in 
this part of the city, while elsewhere a standard foot 
is employed. In the early surveys of New York and 
Brooklyn measuring rods, chains, or tapes were used 
whose errors in some cases amounted to as much as 
1l;� inches in a hundred feet. Consequently, in laying 
out a city or large tract, it can be seen how such er· 
rors of the standard used to measure distances would 
soon increase, and occasion discrepancies in surveys 
and descriptions of property. 

While of course there has been a marked improve
ment from the early days of the nineteenth century reo 
ferred to, yet to-day it is no less important to have 
means to accurately standardize tapes, and thus guar
antee their true values. At the beginning of the Bu
reau's work this was done, as is shown in the illus
tration, Fig. 3, which represents a temporary bench 
or accurately measnred distance, where tapes were 
tested under a proper and standard strain, due allow
ance being made for temperature by using carefully 
tested thermometers. In the new laboratory cf the 
Bureau a special provision has been made for this 
work, and a standard bench 50 meters-164.04 feet-
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A METHOD OF BURNING SLACK COAL IN A COMMON 
SOFT-COAL FURNACE. 

BY THALEON BLAKE, C.E. 
Several years ago I began a series of experiments to 

determine the value, if any, of water added to coal pre
vious to burning in stationr<ry engines. Shortly after
ward I met the owner of several bituminous coal mines, 
who directed my attention to the desirability of a prac
tical method of burning slack coal in stoves. Such 
coal being cheaper would appeal to the householder, 
provided he could burn it in the common style of soft
coal stove known as the "oak" ; while a wider market 
for such coal would be welcomed by miners. Acting 
on this hint, I made numerous experiments, and have 
found that with care in firing, slack coal may be easily 
and completely consumed in the oak coal stove. 

The data are as follows : Slack coal, being the waste 
of lump, and formed in the process of mining, by at
trition in handling, shipping, and delivering, is largely 
composed of "dust" with an intermingling of small 
pieces, ranging from the size of a pea to a hickory
nut or walnut, according to the size of the meshes of 
the screen used to separate the more salable and high
er-priced lumps. The dust, of great fineness, makes 
it difficult to consume under the condition:;; which us
ually obtain for burning large lumps. A stove which 
will burn a lump the size of a man's head, with closed 
damper, will not retain fire long when charged with 
slack coal thrown in haphazard fashion, even though 
the drafts are open. The dust-coal extinguishes fire 
almost as well as water, if dumped onto the ignited 
coals, becauj3e it excludes air. 

The successful burning of slack coal, therefore, de
pends wholly on building up the fire until it forms an 
arched crust at some elevation above the bottom of 
the firepot. This crust, composed of incandescent coal, 
prevents ' the firepot holes from getting choked up, and 
supports the fresh coal, admits air beneath the fire, 
and, as ' it cracks and consumes, opens air channels to 
the coaF above_ It glows and throws off carbon mon
oxide, ' which burns above to carbon dioxide, as does 
anthracite coal. Damp, 
not wet, coal, if the draft 
is strong, makes a porous 

Scientific American 
A Chinatown In China. 

A j ourney was recently made to the interior of Ki
angsi by Mr. Walter Clennell, the British consul at Kiu 
Kiang, an interesting report of which has been pub
lished by the government. In the course of this ex
pedition the consul visited the Chinese manufacturing 
town of Ching-te Chen, the staple industry of which is 
pottery. According to the consul everything in Ching
te Chen either belongs, or is subordinate, to the porce
lain and earthenware industry. The houses are for the 
most part built of fragments of fire-clay known as 
lop'ing-t'u that were at one time part either of old 
kilns or of the fire-clay covers in which the porcelain 
is stacked during firing. The river bank is for miles 
covered with a deep stratum of broken chinaware and 
chips of fire-clay, and as far as could be judged, the 
greater part of the town and several square miles of 
the surrounding country are built over, or composed of, 
a similar deposit. A great industry employing hun
dreds of thousands of h'mds does not remain localized 
in a single spot for 900 years without giving to that 
spot a character of its own. 

The consul states that this town is unlike anything 
else in China. The forms, the color, the materials used 
in the buildings, the atmosphere, are somewhat remin
iscent of the poorer parts of a civilized industrial cen
ter. At present there are 104 large pottery kilns in 
the town. The greater part only work for a short sea
son in the summer. During this busy season, when 
every kiln is employing on the average from 100 to 
200 men, the population of Ching-te Chen rises to about 
400,000 s ouls, but of this total nearly, if not quite, half 
are laborers drawn from a wide area of country-chief
ly from Tuch-ang district-who only come for the sea
son, live in rows of barrack-like sheds, and do not 
bring their families with them. 

But apart from the kilns one passes along street after 
street where every shop is occupied by men, women, 
and children all ' engaged in the designing, molding, 
painting, or distributing of pottery. Potters' sheds, 
where the clay is 'mixed and molded on the wheel, are 
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Air 8nrfilce Hydroplane. for Motor Boat •• 
Apropos of the description of hydroplane motor boats 

published in our last issue, it may be of interest to 
our readers to know that a French inventor, M. Ader, 
has drawn up a scheme for fitting a motor boat with 
wings, or air hydroplanes, for the purpose of causing it 
to glide over the surface of the water. 

M. Ader's proposed boat has a hull very similar to 
that of the usual motor-boot hull, save that the bottom 
is absolutely flat. The hull contains a gasoline motor, 
and has a propeller placed some distance below it. At 
its forward part there are two large lateral wings, 
which are much l onger than they are wide, and a hori
zontal tail formed in two movable parts arranged in 
the shape of a cross, and which is much wider than it 
is long. The wings can be folded up against the side 
of the boat when not in use, and the tail can be folded 
upon the stern_ 

The wings and tail are stretched over the water as 
described below. The under side of the wing is hol
low, and the concavity of the upper part forms a 
water-sealed air chamber for its entire area. Air com
pressed by a motor-driven pump within the boat is 
forced under the wings, it being 1M to their under sur
face through a flexible pipe. A regulator regulates at 
will the flow of the compressed air, and a safety valve 
regulates the maximum pressure. When the boat is at 
rest, and the compressed air is forced under the w� , 
after they have been fully extended, the air bubbles 
around their edges, both front and back. and escapes 
into the atmosphere. When the boat is under way, the 
air is compressed sufficiently strongly to be capable of 
supporting the entire weight of the boat and its con
tents ; any excess , of air escapes at the rear of the 
wings. The compression necessary is not very great. 
This may reach the twentieth of an atmosphere, or 
perhaps a little less, according to the load and the sur
face of the wings. It should be understood that the 
metallic edge of the wing should contact but slightly 
with the surface of the water, and that as the elastic 
layer of compressed air serves as the supporting me-

dium, the effects of cohe
sion will consequently dis
appear. The tail has an 
arrangement similar to the 
wings, which separates it 
as much as possible from 
the water_ 

crust, as the partiCles 
stand off from each other, 
whereas very dry slack 
has a tendency to condense 
to a mass impenetrable 
by air. The method of 
building this crust is il
lustrated in Fig. 3 .  Care 
must be exercised, first, to 
remove all ashes from the 
firepot of the stove ; sec
ond, to lay several sheets 
of paper on the bottom ; 
third, to place on the 
paper two to four inches 
of shavings, or mixed 

Fig. 1 sbows a pan, sucb as used in baking, supported by fonr legs. This upholds the coal . A baud around the bottom of the legs keeps 

tbem from slippmg into the firepot holes. Fig. 2 illus trates a cylinder. perforated. and witb open bottom. This lets air pass into 
tbe snrrounding coal. Fig. 3 "hows method of bUi!<!ing fire 'on common grate. 

The motor is placed 
horizontally inside of the 
boat. It has steel cylin
ders with cast jackets. It 
drives the air pump, antI 
is connected to the propel
ler shaft through a SIUt
able change-speed and ' re
verse gear. The propeller 
has blades which can be 

DIAGRAMS SHOWING METHOD OF BURNING SLACK COAL IN A COMMON SOFT-COAL FURNACE. varied in pitch and in di-

paper scraps and kindling wood ; fourth, to sprinkle a 
very thin layer of slack coal over the whole. The 
mass is now ready to be lighted.  As it burns, add, 
little by little, small quantities of coal, dropping It 
mostly in the center. As soon as the cp.arge burns 
out, the shavings and paper gone, the few pieces of 
blazing coal will be seen in the bottom. If fresh slack 
were put in now in any except the smallest amount, 
the fire would be extinguished immediately. It is bet
ter to add several more inches of shavings or more 
sheets of paper before the coal, which as before 
should be mostly deposited in the center. It takes 
from fifteen to thirty minutes to get a crust forma
tion strong enough to support an ordinary stove shovel 
full of coal. 

The reason for depositing the coal in the center is 
that a cone is built up which, wheJil , it  gets afire and 
burns on its under side, reta,iI).s. the

' 
arch shape, and 

supports itself and load of fresh coal as it is added ; 
besides, when the coal is slowly sli4 o�to the top of the 
cone from the shovel, the larger pieces of little lumps 
roll to the base, where the coal should never be al
lowed to cover up the bottom holes, so as to obstruct 
the free passage of air. Burning on the sides, in a 
ring, they greatly assist to create and maintain the 
crust. The larger the space between the bottom of 
the firepot and the under side of the fire, the more apt 
is the fire to burn well and hot. The drafts must be 
open, mostly, or the fire dies quickly away. Poking 
the ashes from the bottom with poker is preferable to 
shaking down the ashes, as the latter sometimes breaks 
down the crust. 

As aids to burning slack, two contrivances may be 
applied to any oak stove. 

Slack may be obtained at much reduced prices, vary
ing in locality, of course, but always for one-fourth to 
one-half the price of the same kind of coal in large 
lumps. It burns with an intense heat, and its fire is 
not troublesome either to build or teild. 

• • • 
The Japanese cruiser "Tsukuba" failed to l eave the 

::;lip on the day of her launch. 

innumerable. The river bank is crowded 'for three 
miles by junks either landing material and fuel, or 
shipping the finished product_ Shops for the retail of 
the ware, though numerous, are less in evidence than 
might be expected, and the wholesale trade, which is  
in the hands of the guilds, makes very little display. 
Apart from the meeting halls of these guilds there are 
scarcely any buildings with any architectural preten
sions, but the guild halls are elaborate structures_ 

.. . . . . 
Plating on Paper. 

A new electric process for covering paper with a 
metallic surface is given by Paper and Pulp. It  con
sists in placing the bath in a porcelain tank in which 
are immersed two metal plates. One of the plates is 
formed of the metal which is used to cover the paper. 
A rather weak current is used for the 'bath. A thin 
layer of metal is deposited on the second plate, as is 
usual in the galvanoplastic process. When the deposit 
has reached a thickness of about 1-2 50 inch, the plate 
is placed against a sheet of paper Which is previously 
coated with the proper kind of gloo. After drying, 
the metallic layer adheres to the paper so strongly that 
it remains upon the latter when it is pulled off the 
metal plate. A variation of the process consists in or
namenting the foundation plate with any kind of de
signs or letters, and these are reproduced on the me
tallic deposit. The solutions· which are recommended 
in the above p rocess are as follows : For silver paper, a 
bath is made of cyanide of silver 210 parts, cyanide of 
potassium 13 parts, water 980 parts. For gold paper, 
cyanide of gold 4 parts, cyanide of potassium 9 parts, 
water 900 parts. For copper, sulphate of copper 18 
parts, sulphuric acid 6 parts, water 40 parts. 

• . • I "  
Erratulll. 

In last week's SCIENTIFIC AMERICAN we published a 
picture entitled "A Turnout on the Miirren Alpine 
Railway." We have been informed by a correspondent 
that the picture really represents the railway up the 
Saleve between Veyrier and Monnetier, near Geneva, 
Switzerland. 

ameter, so as to make it 
sufficiently responsive to the changes of power and of 
speed. When the wings and tail are folded up, the 
boat will move as does an ordinary one ; but for the 
purpose of gliding over the water, the wings and tail 
are extended, and the motor is set driving the boat 
on low speed. Under the impulse of the propeller, the 
inclination of the wings tends to cause the boat to 
rise toward the surface. The second speed is then 
thrown in, and the inclination of the wings is dimin
ished. Finally, the motor and propeller are run at 
their highest speed, and the wings are given their nor
mal inclination. The body of the boat will at this 
moment be completely raised out of the water and 
supported by its three elastic, pneumatic pads. The 
effects of cohesion will disappear to a great extent and, 
according to the inventor, on calm water very great 
speed can be obtained. Although it is only possible 
to use this arrangement on still water, :t is interest· 
ing to note that it is one of the most original propo
sitions for a gliding boat which has thus far been 
advanced_ 

. . .  , .  
Official ltIeteorological S u m m ary, Ne,v Vork, N .  V . ,  

February, 1 906. 
Atmospheric pressure : Mean, 30.20 ; highest, 30 .9 2 : 

lowest, 29.62.  Temperature : Highest, 59 ; date, 21st ; 
lowest, 5 ;  date, 6th ; mean of warmest day, 52 ; date, 
21st ; coldest day, 12 ; date, 6th ; mean of maximum 
for the month, 38 .4 ; mean of minimum, 24.1 ; absolute 
mean 31.2 ; normal, 30 .8 ; average daily excess com
pared with mean of 36 years, + 0.4.  Warmest mean 
temperature for February, 40, in 189 0 ;  coldest mean, 
23, in 1875 and 1885 .  Absolute maximum and mini
mum for this month for 36  years, 69, and -6. Pre
cipitation : 2 ;57 ; greatest in 24 hours, 1 .22 ; date, 8th 
and 9th ; average for this month for 3 6  years, 3.78 ; 
deficiency, -1.21 ; 'greatest precipitation 7.81, in 1893 ; 
least, 0 .82,  in 1895.  Snow : 5 .0 .  Wind : Prevailing 
direction, northwest ; total movement. 9 ,664 miles ; 
average hourly velocity, 14.4 miles ; maximum velocity. 
59 miles per hour. Weather : Clear days, 14 ; partly 
cloudy, 3; cloudy, 11. Sleet : 9th. 
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SAMUEL PIERPONT LANGLEY. 
( Oontinued from page 207. ) 

have entered the earth's atmosphere ; in the indication 
that scarcely sixty per cent of the solar rays penetrate 
to the earth's surface because of the atmosphere's se
lective absorption ; and finally in a new and ' important 
estimate of the solar constant. 

In later years Langley occupied much of his time 
With the problem of artificial flight. He took up the 
subject not so much from the standpoint of the ordi
nary inventor, but as a branch of atmospheric physics. 
In his papers "Experiments in Aero-dynamics" and 
"The Internal Work of the Wind" he laid down for 
the first time a really sound and trustworthy scientific 
basis for the study of aerial locomotion. 

The result of his investigations was the construction 
of a small aeroplane model, an aerodrome, which dem
onstrated the correctness of his theoretical principles. 
His models made successful flights of about three-quar
ters of a mile. This was the flrst time in the history 
of aerial navigation that an aeroplane was driven by 
its own power through the air. The success of these 
smaller models prompted him to construct a larger ma
chine to carry a man. In 1904,  experiments with this 
contrivance were made on the Potomac River. They 
failed, unfortunately, not because of any inherent de
fect of the aeroplane itself, but because of faulty 
launching devices. 

As the secretary of the Smithsonian Institution. 
Prof. Langley will be chiefly remembered as the found
er of the Smithsonian Astrophysical Observatory and 
the founder of the National Zoological Park. 

Prof. Langley possessed a cultivated literary taste, 
ripened by an acquaintance with the art of the old 
world, the effect of which was at once evident when 
he began to write for publication. He had skill in the 
manipulation of tools, machinery, and instruments of 
precision. He was a practical engineer, familiar with 
the computations and the applications of mechanics 
and physics. He was a skillful mechanical draftsman 
and a trained man of business, thrifty, alert, and pro
gressive. His thoughts were almost prophetic in re
gard to the probable , results of experiments which he 
was about to begin. 

His written work is characterized by a charm of 
style and lucidity of presentation that would do credit 
to a finished essayist. His "New Astronomy" will 
ever stand as a splendid example of what can be done 
in the way of popular scientific writing. His more 
technical publications have that hardly definable qual
ity by which we become aware that , they are -written 
from a full mind. Every statement of fact or expres
sion of opinion is based upon a hundred single in· 
stances, or upon a hundred concurring judgments. 

• • • •  • 
The C urre nt S upplement. 

The current SUPPLEMENT, No. 1575,  opens with a bio
graphical sketch of the late Samuel Pierpont Langley, 
accompanied by an excellent full-page portrait. Mr. 
G. T. Beilby writes on Gold and its Chemistry. Re
cent investigations of polonium by Mme. Curie are re, 
viewed. Some notes on steam tur1J.ines by Capt. H. 
Riall Sankey are published. These deal with the pro
duction of motion energy in steam turbines of various 
(ypes and the conversion of this energy into mechani
cal work. The Manufacture of Hydraulic Cements is 
excellently discussed by L. L. Stone. Mr. Philip L. 
Wormley, Jr., writes on "Cement Mortar and Concrete : 
Their Preparation and Use for Farm Purposes." Mr. 
William B.  Strang has perfected a system that is des
tined perhaps to meet all the requirements of an inde
pendent electric car. This system is a combination of 
a gasoline engine, a dynamo, and storage battery. A 
thorough description of the car is given in the SUPPLE

MENT. Dr. W. A. Cascari gives some notes on gutta
percha and balata. An excellent article on a conveni
ent camera, by the late George M. Hopkins, is pub
lished. To those who wish a good review of the recent 
progress in radio·activity a paper by Mr. Frederick 
Soddy may be recommended. The Science Notes, En
gineering Notes, and Trade Notes and Formulal will be  
found in their accustomed places. 

Human MotIve Force. 

According to the researches of Fischer, the latent 
calorific energy stored in the food absorbed by an adult 
man a day is 3,000 to 3,500 calories of heat. A notable 
part of this energy is  used within the body for deter· 
:t;nining animal activity, respiration, digestion, elimina
tion, etc. The excess may be expended in mechanical 
work. A day of eight hours and average and continuo 
ous work is equivalent to a work of 127,000 kilo
gramme-meters, or 300 calories, or a little less than 
one-half hot.ljle-power. Under these conditions the cost 
pric� ()! }Oq�.horse-power may be thus calculated : Man, 
250 workmen at 3 francs per day, 750 francs ; horse
power, fo horse-power, all expenses included, 60 francs ; 
Ilngine, steam, 6 francs ; engine, gas, 3 .50 francs. 
Human motive force is, therefore, one hundred times 
dearer than mechanical moUve force. 

Scientific American 

..i. Standard oC Light. 
To the Editor of the SOIENTIFIC AMERICAN : 

The idea of establishing a standard for light, as sug
gested by Mr. Butzing in your issue of January 27, is 
a good one. This we have long needed, and I hope he 
will take it in good part if, in furtherance of our ob
ject, I somewhat sever.ely criticise his plan. 

Though the sun is . our great source of light, its in
tensity upon the. earth is subject to so many variations 
that it is inconvenient for a standard, and difficult to 
connect with any standard already in use. It seems 
to me that some simple, exact connection with an 
established standard is essential for a new standard. 

Photo salts are too unstable to satisfactorily serve 
as means of measurement. 

Consider the following suggestions : Many elements 
and substances, upon being heated to certain tempera
tures, are seen to emit light without chemical change, 
and the light increases with increase of temperature. 
Being only an amateur scientist, I will not suggest 
the proper material for a standard, but a metal or 
alloy which begins to glow , at a comparatively low 
heat, and reaches a high intensity of light before in· 
convenient softness appears, ' would seem to offer most 
suItability. The emitted light should resemble sun
light as closely as possible in those characteristic 
qualities by the effect of which it is to be measured. 

By any good device adapted to the chosen way of 
heating, suspend a standard ball of the alloy, say of 
1 decimeter diameter, within a tube of 2 decimeters di
ameter, made of non·heat-conducting material, and hav· 
ing directly in front of the ball a circular opening of 1 
decimeter diameter. At a distance of 1 meter directly 
in front of the ball place the light-measuring medium. 
At a prescribed place within the ball, perhaps best at 
the center, place the bulb of such a standard self-regis
tering thermometer as shall be capable of effectively 
resisting the high temperatures, and the scale of which 
can be conveniently read by the light of the glowing 
ball. I suggest an electric furnace method of heating 
the ball. . The experiments must be conducted in a 
light-tight room. 

. 

By such a method, exact ratios of Centigrade degrees 
to adopted light units can be determined. At once diffi· 
culties ' occur to me and, no doubt, some of your read
ers will see many more. Reliable thermometers for 
high temperatures have hardly yet been made, but 
by many experiments with, a number of instruments, 
a:!:working approximation .,of accuracy can be wrought 
out, which researches with the better instruments of 
the future can correct. 

How would selenil1m answer as a measuring me
dium ? I am not acquainted with the element, only 
that, by report, its electrical conductivity changes in 
relation to the intensity of the light to which it is 
exposed. To what particular rays of light it is sensi
tive, I am not informed. If to the actinic rays only, 
it will be suitable for measuring photo rays and sun
light, but not so well for other illuminants. If  selen
ium be  used, the measuring instruments can be made 
of a standard selenium cell, a small and simple dynamo 
run by clockwork and a weight, and a good galvan
ometer. If, as is not likely, selenium is sensitive to 
polychromatic light, then by making the ball of an 
alloy whose rays will fairly well cover the solar spec
trum, we will have the elements for the making of a 
good all-around instrument. It is, of course, evident 
that the light of the glowing ball must be adapted to 
the measuring medium. 

I hope the many readers of the SOIENTIFIC AMERICAN 

will give us full criticisms and further information. 
IRVING G. CHATFIELD. 

Forestville, Conn., February 10, 1906.  
[Greenish-yellow rays of light produce the greatest 

effect on selenium.-ED.] 
• C I ' " 

Lubrieadon oC the Under-Water S u rCaee of , Ship •• 

To the Editor of the SOIENTIFIC AMERICAN : 

Being a subscriber to your periodical, I read certain 
letters in 'your issues of January 6 and 27 concerning 
the lubrication of the under-water surface of ships ; but 
it was only a few days ago that my attention was 
called to a letter on the same subject, published De· 
cember 23, 1905,  signed D. B.  I have read these letters 
with the utmost interest, particularly because I have 
b� myself with the discussion of this question for 
the last two years. 

Some twenty years ago, it occurred to me that it 
'Would b e  possible to lessen the friction between a 
ship's skin and the surrounding water by means of air 
bubbles ; but as I had at that time no leisure for ex· 
periments, I was unable to attempt the exploitation 
of my idea. However, since I have retired from busi· 
ness I have again taken up the question, and have 
carried out some experiments with the model of a 
vessel on nearly the same lines as mentioned in the 
letter of T. W. H. in your issue of January 27. These 
experiments were not at all satisfying, and there was 
no apparent diminution of the friction observable, even 
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when the under-water p,art of the model was wholly 
surrounded by air bubbles. 

Notwithstanding these unsatisfactory results, I am 
still convinced that the idea is of value. As I did not 
have the opportunity nor the means to experiment on 
a large scale I used a small model, and it appears to 
be possible that the air bubbles in this case reached 
the surface of the water before coming in full contact 
with the under-water

' 
surface of the model, or that 

there were other circumstances which gave rise to 
these poor results. I thought it best to solve this 
question by experimenting on a large scale, but before 
undertaking this it appeared wise to study the motion, 
size, shape, etc. , of air bubbles containing different 
quantities of air at different depths, rising along dif· 
ferent planes of different structures, at different in· 
clines, and so on. 

lf the idea were correct, it would undoubtedly be of 
the utmost economical value, and worthy of thorough 
investigation. From these considerations I began early 
last year to project and construct a series of physical 
instruments for the purposes of this investigation, and 
have already ,obtained some remarkable results. It 
will take a considerable time, however, before my reo 
searches are completed. At all events, the idea of 
lessening the friction between a ship's skin and the 
surrounding water is not new, nor is it as simple as 
it appears at first glance to be. Possibly it was not 
even novel twenty years ago, when it first occurred 
to me. J. K. E. TRIEBART. 

Nymegen, Holland, February 14, 1906. 

Wrought Iron Cor Pipes. 

About 1890 several cast-iron conduits at Berlin, from 
3 .5  to 10 centimeters in diameter, were ruptured, which 
led the authorities to replace the cast-iron pipes with 
those of wrought iron, covered with the following com· 
position for protection : 65 kilogrammes of tar, 3 kilo
grammes of rosin, 15 liters of sand, 7 liters of loamy 
clay, and 4 liters of powdered lime. A coating of this 
mixture, 3 or 4 millimeters thick, was applied. In 
more than a dozen years of service, these pipes have 
been preserved from rust and have undergone no 
change.-Rev. des  Eclairages. 

• • • •  

There has been recently completed in New York city 
the largest strictly private electrical plant in the 
world. This plant, situated in the basement of the 
Mutual Life building, is designed to furnish light and 
power to an entire city square and its tenants. The 
plant consists of four 600-horse·power Watts-Campbell 
Corliss engines and four 350,kilowatt 110-volt genera
tors. The engines are of the Tangye or heavy "roIl
ing-mill frame" type, supplied with Corliss valve gear . 
The generators are provided with a special feature in 
the form of an automatic brush-shifting device, which 
moves the brushes back and forth across the face ot 
the commutator, thus eliminating the possibility of 
wearing ridges. 

This plant is designed to replace the old equipment 
of four 10()-kilowatt Siemens & Halske generators, di
rect coupled to straight-line engines. The work of in
stallation began about two years ago with the removal 
of the old boilers originally supplying steam to the 
Mutual Life building. The present boilers are de· 
signed to furnish steam at 300 pounds pressure if 
necessary. 

The foundation for the plant had to be specially con
structed, the location of the new units being limited 
to the space occupied as a court between the various 
buildings. The difficulty of constructing the founda
tions was enhanced by the fact that the concrete slabs 
supporting the structural steel columns of the build
ing's framework rested on sand, which had to be ex
cavated from between the columns with the greatest 
care. A sufficient space having been cleared out, beams 
were laid in such a manner as to form a closely bolted 
network, concrete was poured on and about them to 
fill in the entire excavation, and the various units of 
the plant were bolted securely to this firmly-knit mass. 
The plant is designed to operate 20,000 incandescent 
lamps, 10 or 12  electric elevators, 8 motors of from 2 
to 6 horse-power, including an electric pump, and 6 
blowers, with fans ranging from 36 to 60 inches diam· 
eter. 

.. . .. . . 

Tomato growers in the English county of Kent are 
perplexed by a strange bacterial disease which appears 
among the fruit every flve years. The disease first 
made its appearance in 1888,  defied all efforts that were 
made to eradicate it, and ruined the crop. The follow· 
ing year, however, there was no trace of it. In 1892 
and 1897 it appeared again, though with diminishing , 
prevalence, while its last attack was in 1901-02 .  From 
the careful studies that have been made, the disease 
appears regularly in five-year cycles. Every possible 
effort to exterminate the pest has been made, but with
out success. The disease is of a most virulent and epi· 
demical character. The crops are entirely ruined, and 
serious losses have re/ilulted. 
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A TRIP THROUGH THE PANAMA CANAL IN 1915.  
When the Isthmian Canal Commission received the 

report of the consulting board of thirteen distinguished 
engineers, appointed by the President to decide which 
was the best type of canal to build at Panama, it found 

Scientific American 
1915 ; and that we are approaching the canal from the 
Atlantic on one of a line of 40,000-ton freight and pas
senger steamships that are trading between New York 
and the Orient. Our ship is  700 feet long by 75 feet 
broad, and draws 35 feet of water. The first indica· 
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one of its pilots aboard, who at once shapes his course 
straight for the center . of the 1,000-foot entrance. 

IN THE SEA-LEVEL CHANNEL.-As we pass through, 
leaving the terminal lighthouses .  on either hand, we 
find ourselves passing between a double line of buoys, 

that, by a vote of 
eight to five, the 
Board recommended 
the '  construction of a 
canal at sea level. 
Because of its dis
tinguished ability, 
the findings of such 
a Board should have 
possessed, it would 
almost seem, some
thing of a manda
tory and final au
thority. Neverthe
less, the Isthmian 
Canal Commission of 
six members, four 
only of which are 
elngineers, felt com
pelled t 0 d e c  i d e  
against the finding 
of this International 
Board of thirteen 
engineers, and rec
ommend a high-level 
canal with locks. 
That this moment
ous decision was 
given purely on the 
merits of the case, 
and was prompted 
simply by considera· 
tions of  construction 
and subsequent op· 
eration, goes without 
saying. It is the 

'I'he great earth dam, 9,000 feet long on the crest, 2,500 feet through, and 135 feet high, will create a lake 35 reet deep and 1::10 square mIles In area, in the 
valley of the Chagree. It wil l control the Chagres floods and afford twenty miles of deep-water navigation . The surplus water of the Chagre. will 

pass out through the regulating gates shown in the center of the dam. These will he built of massive concrete and masonry. 

and the, pilot tells us 
that these mark the 
delimitation of a 
broad channel, 500 
feet wide, which has 
been dredged through 
the mud and silt of 
Limon Bay. There is 
a northwesterly wind 
blowing, which is 
kicking up quite a 
sea on the outside ; 
but we notice that as 
soon as we have 
passed in between 
the breakwaters, we 
are in quiet water. 
This is due to the 
I o n  g r o c  k jetty, 
which extends paral
lel with our course 
and about 800 feet to 
the west of it, and 
serves to break the 
force of . the sea that 
is  running, and pre
vent the natural ten
dency of the waves 
to set us over towArd 
the easterly side of 
the channel. We .are 
steering a course due 
south, and . moving 
along at a comforta. 
ble speed of 12 knots 

purpose Of the pres· 
ent issue of the SCIENTIFIC AMERICAN to give a concise 
description of the canal that is recommended, and 
present the leading arguments which led the Commis
sion to decide against a canal at sea level and in favor 
of one with locks and high-level lakes. 

THE TERMINUS, LIMON BAY.-By way of gaining a 
general impression of the lake-and·lock canal as it will 
appear when completed, let us suppose that the san
guine . expectations of the Commission have been real
ized ; that the work has been completed by the year 

BIRD'S-EYE VIEW OF THE GATUN DAM AND LOCKS. 

Uon that we have reached the canal entrance is the 
sight of two long, low jetties extending seaward, one 
reaching out for the distance of a mile from the city 
of Colon, the other extending in a far line across 
Limon Bay from the low·lying shore, 4% miles dis
tant. These two jetties, the captain tells us, were built 
out on converging lines, until they reached deep water 
at the 40-foot contour line, where they terminate in 
two lighthouses distant from each other about 1,000 
feet. The Panama Canal steam pilotboat now places 

an hour. In about 
twenty minutes time 

we approach the shore line near the mouth of the Min
di River, and here the canal proper commences. We 
steam straight in between the low-lying alluvial shores 
for a distance of one mile, until the pilot is able to 
sight the range marks, which tell him that it is  time 
to make a 25-degree turn, and head for the great locks 
at Gatun dam. To give room for this turn, the canal 
has been widened out to 800 feet. We head straight 
for the easterly bank, until, at the command of the 
pilot, a few turns are given to the wheel, and the 

o 1 f' 3 4 (j {j 7 8 8 10 :ll 12 13 j� 1(; 16 17 18 19 20 21 n 23 24< 25 26 27 28 29 30 31 (}2 .JJ 34> 35 30 37 38 JIJ 40 4i 42 43 1'� 4,'0 46 4,7 44l 4'0 MILES.  

The canal el<tends from the 4O-foot line on the Atlantic to the 40-foot line on the Pacific, a distance of 50 miles. The flrst 8 miles Is a sea-level channel ; nel<t i. 24 miles of lake navigation at 85 feet above sea level ; then 7J.i miles 
of narrow canal through the CnJebra hill. ; tben 5 miles of lake navigation at 55-foot level ; and, last, 4� miles at sea level.  

PROFILE AND MAP OF THE PANAMA LOCK CANAL. 
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great ship, now running at a reduced speed, swings 
easily around onto her new course. The pilot ex· 
plains to us that this method of making the turns by 
a sharp angle, in a widened channel, is greatly pre
ferable to making the same turn on a long, easy curve, 
where it would 

Scientific American. 
degrees, we see before us, a quarter of a mile distant, 
and standing out white and clear against the sky, the 
long 3,000-foot stairway of the famous Gatun locks. 
They consist of six great chambers, each 100 feet wide, 
90  feet deep, and 1,000 feet long, arranged side by side 

be difficult to 
keep the helm 
set at the ex
act p o i  n t t o  
guide a large 
vessel on a true 
center line be
t w e e n  t w o  
curving banks. 

��----�------���-----

THE GATUN 
D A M . - O n  
s t r a i g h t -

SECTION THR O UGH RE611LATING (iA TES 

--- "---

2 13 
and poverty-stricken villages are gone. We see in their 
place a broad expanse of water, which stretches on the 
right hand, past the foothills of Agua Clara to a shore 
line 1 5  miles in the distance. To the left the lake ex
tends between the ranges of the mountains in two 

long estuaries 

ening out on 
our course, we 
notice that the 
country on the 
p o r t  side of 
t h e  s h i p  i s  
changing in its 
t o p 0 g I' a p h
ical character, 
and lifting into 
what appear to 
be the foothills 
of a distant 
range of moun
tains. T h e  s e 
l o w foothills 
a p p e a r  t o  
stretch direct-
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five and eight 
m i l e s  i n  
length ; while 
directly to the 
southeast, the 
pilot informs 
u s  t h a t  t h e  
lake backs up 
through t h e  
old valley of 
t h e  Chagres 
tor a distance 
o f  b e t w e e n  
thirty and for
ty miles. It  is 
as fair a pic
ture of lake 
and mountain S ECTION THN O // G H  tJAruN OA M 
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scenery as one 
could wish to 
look upon, and 
t h e  pleasing 
impression was 
heightened by 
recollection of 
the fact that 
this great in
land sea, 120 
square m i l  e s 

c o  u r s e , and 
they terminate 

THE FOUNDATIONS, DAM , AND REGULATING WORKS AT GATUN. 

in exten t, is 
the key to the 
successful exe
cmion of the 

opposite a similar ridge on the opposite side of the 
valley, through which formerly flowed the far-famed 
Chagres River. Running straight across the valley 
between these converging hills, there extends the 
downstream slope of a vast artificial mound, by which 
the gap between the hills has been filled in, the 
valley of the Chagres closed, and the vast interior 
basin of the Cbagres artificial lake formed. This huge 
dam, on the upstream side, slopes at an easy angle up 
to its crest 135  feet above the valley, and 50 feet above 
the surface of the lake, the latter being held at 8 5  
feet above s e a  level. A t  the water level the dam i s  
everywhere 3 75 feet through, measured o n  a horizontal 
line, and from its crest it slopes down the valley with 
a gentle fall of 1 foot in 25, until it meets the natural 
surface of the ground. Measured on its base on the 
surface of the ground it is 2,500 feet through, and its 
cubical contents reach the enormous figure of 21,200,000 
cubic yards. Looked at from the downstream side, it  
has exactly the appearance of the clean-cut parapet 
and long sloping glacis of a gigantic modern fortress. 

GATUN LOCKs.-The pilot now signals for dead slow 
speed, and as we make a s l ight turn to port of a few 

in pairs, and rising in three steps, of 28 feet, from the 
level of the sea to the surface of Gatun Lake, 85 feet 
above sea level. These locks are the greatest of their 
kind in the world, and by the time they were com
pleted had cost over $15,000,000. As we enter the first 
lock, into which we are warped by means of powerful 
electric winches, operated, we are told, by hydraulic
electric power from a reservoir located far up the 
Chagres River, there steams out of the adjoining lock 
at the same level a famous old freighter, the "Minne
sota," the pioneer of a fleet of similar and even larger 
ships that is now plying between Atlantic and Pacific 
ports by way of the new canal. 

CHAGRES LAKE.-On entering the third lock we 
catch our first glimpse of the great artificial lake which 
at once served to solve Panama's greatest problem, the 
control of the Chagres, and provided twenty miles of 
broad deep waterway, through which shipping might 
travel with almost the freedom of ocean navigation. 
The transformation effected by Gatun Lake is some
thing that can only be appreciated by those who have 
crossed the Isthmus when the old Panama Railroad 
was the one means of transit. The marshy swamps 
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and most useful engineering work of modern 

As soon as our ship is clear of the last lock, the pilot 
calls for full speed ahead. With from 70 to 45 feet 
depth of water, and never less than a clear width of 
800 feet of channel, for the next twenty miles we are 
able to steam with something of the freedom of ocean 
navigation. For the first four miles our course lies due 
south, in order to enable us to round a group of islands 
of which Tiger Hill is the loftiest point. Then an
other five miles brings us to Bohio, where the hills on 
either side close in on the Chagres valley until the 
lake is only about half a mile in width. Here, during 
the earlier studies of the problem, it was . proposed to 
place the famous Bohio dam, the site having been 
abandoned because of the impossibility of finding a 
suitable foundation. After passing Bohio the lake 
broadens out again, and for the next seven miles to 
San Pablo it is from two to three miles wide. Here, 
for the first time, the water of the lake adjacent to 
the line of the canal begins to have a less depth than 
that of the canal itself, which, throughout this sum
mit level, is never less than 45  feet. From San Pablo 

Laborers Exca.vating for New Water and Sewer Service. Work Done Under Street Cleaning Department at Work on One of the Streets uf Panama. This 
Department of MUnicipal Engineering of Canal Zone. Rtreet Has Been Graded and Covered with Top Dressing of Gravel. 
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we steam for the next four miles through a channel 4\:, 
feet deep and 800 feet wide,  to Juan Grande, where 
the channel reduces in width to 500 feet, at which 
width it continues for the next 4%, miles to Obispo. 
By this tim:: the lake has narrowed to an average 
width of about three·fourths of a mile, and the val· 
ley of the Chagres turns from an easterly to a north
erly direction, the lake backing up through the valley 
for a further distance of six or seven miles. 

CONTROL OF CHAGRES FLOODS.�At this point is Gam
boa, which was selected for the construction of a dam 
180 feet high, should it have been determined to build 
a canal at sea level. At the surface of the water th'e 
distance between the abutting hills on. either side of 
the lake is about 1,500 feet, and the depth of the lake 
through the outlet is about 3 5  feet. To such a high 
level has the great dam at Gatun raised the Chagres 
waters, that the rushing floods of the river have been 
entirely shorn of their peril. The backing of the lake 
seven miles up the valley, beyond the point at which 
the original course of the river intersects the canal, en
tirely relieves the canal authorities from any anxiety 
on account of the enormous floods which pour down 
the valley of the Chagres in the sudden and heavy 
rain storms. The rushing river spreads out quickly 
into the ever-widening area of the lake, and long before 
the gorge at Gamboa is reached, the flood waters have 
spent their force. 

THE GREAT CULEBRA CUT.-Thanks to the height of 
the Gatun dam, the waters of the lake were raised to 
such a high level that in the distance we have traveled 
from Gatun to Obispo the 4 5  feet of depth in the chan
nel was obtained, we are told, with practically no ex
cavation whatever in the first 17 miles of its length, 
and with but a very moderate amount of excavation in 
the next 5 miles. At Obispo, however, the canal 
swings rather sharply to the right, and we are con-
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dredged through the bottom Of the lake to a width of 
500 feet, and our pilot at once takes advantage of this 
fact by raising the speed from 5 to 12  knots an hour. 
At Miraflores we enter again upon unobstructed navi
gation, the channel broadening out to more than 1,000 
feet in bottom width. Still farther increasing our 
speed, in a quarter of an hour we have crossed the 
last stretch of the l ake, and are confronted by the 
great dam and double flight of locks at La Boca, on 
the Bay of Panama. 

While we are being warped into the first of the 
double flight of locks at Sosa we learn that the Rio 
Grande lake required three separate dams for its 
formation ; one about 3 ,500 feet long to the west of 
Sosa Hill ,  another 1,200 feet long to the east of the 
hill ( these two serving to close the natural outlet of 
the Rio Grande River ) while a third dam, about a 
mile in length, but of comparatively shallOW height, 
being in fact more in the nature of a dyke, was built 
across a stretch of lowland about 114 miles to the 
northeast of the locks. The main dam adjoining the 
locks, which is known as La Boca dam, cost over a 
million and a half dollars, and the same amount was 
spent on the other two structures, known as the An
con-Sosa and Ancon-Corozal dams. The Sosa locks 
cost $13 ,000,000. The descent from the Rio Grande 
lake to Panama Bay is made by two flights, each of 
27 feet. 

THE PACIFIC TERMINus .-We are now once more at 
sea level, and we steam at reduced speed through a 
dredged channel 300 feet in width until we reach deep 
water at the 40-foot contour line, at a distance of 4 14  
miles from the Sosa locks. Here w e  drop our pilot, 
and start at full speed on our 5,000-mile trip across 
the Pacific. From the time when we passed between 
the inclosing jetties off the city of Colon to the time 
of entering deep water on the Pacific, a period of 11 
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15,000 men employed on the work. The houses for the 
laborers are of WOOd, and built five feet above the 
ground. Each contains two or three bunks, with gal
vanized iron frames and removable wire or canvas 
bottoms ; a stout table, and chairs. 'They are of a size 
that provides the 500 cubic feet of space to the man 
required by sanitary authorities. The camps are built 
on high ground, and as soon as they are established, 
drains are dug, sewerage put in, and the vegetation is 
cut down from a large contiguous area. 

WATER SUPPLY.-An abundant supply of good drink
ing water is found in the hills that border the canal. 
Water is piped from reservoirs near the terminal 
cities of Panama and Colon, and the work of enlarg
ing these, and putting in pipe lines to convey water 
to the various camps along the line from the nearest 
natural source of supply, is being vigorously pushed. 
An analysis, recently made, of the water at Culebra 
cut showed it to be as pure as the water from Croton 
reservoir. The laborers are at present being fed by 
the government at the rate of 30 cents a day ; but it 
is probable that ultimately a contract will be let for 
the running of the mess-houses for the whole force. 

CLEANING THE CITIES.-The system of cleaning up 
of the cities, which accomplished such wonders for 
Havana, is being vigorously carried out in the canal 
zone. Yards are being thoroughly cleaned, sewers put 
in, cesspools abolished, the garbage is regularly col
lected, the streets swept, and as fast as possible they 
are being graded and drainage of surface water estab
lished. In Colon the grade of the streets is being 
raised well above the marsh level, and from one end 
of the zone to the other, every possible precaution is 
being taken to render the district cleanly and whole
some. 

STA MPING OUT YELLOW FEVER AND MALARIA AT PANA
MA.-Thanks to the splendid work of Col. W. C. Gor-

The Main Street of Culebra-a Typical Village on the Route View of Camp at Empire on the Canal, Showing the Type of 
of the Canal. Houses Built for the Canal Employes. 

fronted at once by the Culebra range of mountains 
through which, like a g

O
igantic railroad cut, we see 

the canal excavation. For the next mile and a half 
the canal ( we have left the lake channel and are 
now in the canal proper ) is cut with a bottom width 
of 300 feet to Las Cascadas, where we enter the only 
stretch of the canal, 4%, miles in length, in which the 
bottom width is brought down to 200 feet. The walls 
of the canal immediately abutting on the water are 

·approximately vertical fer a height of five feet above 
the carlal surface. Then there is on either side a broad 
bench, upon the easterly one of which are the tracks of 
the Panama Railroad. From this bench the sides of 
the cut are carried up in a series of parallel steps. 
The distance up the sides of the cut, in the deepest 
portion, is between 300 and 400 feet. In p assing 
through this section, o our speed is reduced to five or 
six miles an hour, for the reason that if, in the reo 
stricted channel, we were to steam any faster, the 
ship might take a sudden veer and strike the banks 
before she could be brought on her course again. As 
we finally emerge from the Culebra hills, we see before 
us the gates of Pedro Miguel lock, and beyond them 
we catch our first glimpse of the Pacific Ocean, now 
only a matter of some seven miles distant. There is 
but one lock at Pedro Miguel, with a fall of 31  feet, 
but so vast are its proportions, that it cost the sum 
of $7,000,000 to make the huge excavation in the rock 
bottom and put in the concrete and cut-stone walls 
and the massive electrically-operated gates. 

RIO GRANDE LAKE.-We now find ourselves at the 
head of another great freshwater lake, formed by dam
ming up the river Rio Grande, which heads in the Cu

lebra Mountains and flows to the Pacific. For the first 
two mihllil from the lock to Miraflorss the channel is 
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hours has elapsed, and this in spite of the fact that 
we met and passed several ships on the way. The 
meeting of ships, however, occasioned no such delay as 
it does in the narrow Suez canal at sea level ; for 
the canal superintendent dispatched the ships in such 
order that they met only in the broader channels or 
on the broad surface of the freshwater lakeR. Through
out the whole of the trip, although we draw 35 feet 
of water, we have never had less than five feet of 
water below our keel ; for 23 miles out of the whole 
dIstance of 49 miles, we have been able to steam at 
full speed in practically unrestricted navigation ; for 
12  miles we have steamed at three·quarter speed ; and 
only during our passage through the 200-foot wide 
section of the canal at Culebra have we been obliged 
to come down as low as five or six miles per hour. 

• I e  • ., 
SANITATION OF THE PANAMA CANAL ZONE. 

Towering in importance high above all the many 
important problems that demand solution if the United 
States is  to build a canal at Panama, is that of sani
tation. The 25,000 laborers that will be needed, must 
be housed, fed, supplied with pure water, and safe
guarded by a thorough system of sanitation. Further
more, the two great scourges of the country, yellow 
fever and malaria, must be stamped out or kept under 
control, and measures taken to prevent any outbreak 
from · becoming epidemic. 

HOUSING.-The present commission found on the 
Isthmus a few large hotels for the engineering and 
clerical force, and 2,100 small houses for the laborers, 
which had been built by the French. About 1,200 of 
these houses have already been repaired, a large num
ber of others built, and the hotels have been greatly 
enlaried. There is to· day accommodation for the 

gas, U. S. A. , the chief sanitary officer of the canal 
zone, it has already been proved that yellow fever and 
malaria, the two prevailing diseases, can be success
fully combated and practically stamped out. Yellow 
fever is conveyed from man to man only by the female 
Stegomyia, who must have previously bittell . some 
human being suffering from yellow fever. Therefore, 
yellow fever canIlot originate in a place where there 
are no infected Stegomyia, until a yellow fever patient 
has been introduced and has infected the local pest ; 
or until the mosquito, infected at some distant point, 
has been introduc�d. Practically, the introduction of 
a yellow fever patient is the only method by which 
the locality can be infected. 

The immediate object of the sanitary measures is to 
get rid of all infected Stegomyia. This can be ac
complished with great certainty by establishing a sys
tem whereby the health authorities are certain to be 
informed of every case of yellow fever ; and then fumi
gating the house in which this case occurred, so as to 
destroy all the mosquitoes within its borders. The 
same thing must be done with all contiguous houses. 
It  has been found by experience that this kills all the 
infected mosquitoes at that particular focus. By doing 
the same thing at every other focus as ye!low fever 
occurs, all the foci in the community are gradually : de
stroyed, and when the last focus has been got rid ' of, 
yellow fever is at an end. A more expeditious method 
is to systematically fumigate every house in the town. 

The Stegomyia is a house mosquito, and being clean
ly in her habits seeks principally the clean rain-wllter 
barrels and water containers, and never travels far 
from her birthplace. Therefore, as an additional sani
tary safeguard, every receptacle for water should be 

1'0 screened that mosquitoes cannot have access to it. 
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The safest precaution is to pipe the water supply in 
from a distance, so that the people will not need to 
keep a supply of water in vessels. 

How well the government has succeeded in stamp
ing out yellow fever, is  proved by the statement of 
Governor Magoon, made during his recent testimony 
at the Senate investigation at Washington, that Jan
uary 26, 1906, was the seventy-fourth day since there 

had been a case of yellow fever at Panama, and the 
ninetieth day since there had been a clearly estab
lished case at Colon. 

An even more important problem than that presented 
by yellow fever is  the control of malaria through
out the Canal Zone. The ten thousand natives of the 
district are distributed in about twenty smaIl villages 
along the route of the canal, and these people are very 
generally affected with malaria. A microscopic exam
ination of the blood of these people, taken at random 
at various points along the line, showed that out of 
several hundred cases, fifty per cent contained mos
quito parasites in the blood. Four times out of five, 
if the female Anopheles bites a native she becomes in
fected, and when she bites one of our nearby laborers, 
he in turn becomes infected. Hence, if our laboring 
force is not to be completely used up, as was that of 
the French government, preventive sanitary measures 
must be taken. 

There are two ways of approaching this problem; 
either by doing away with the infected human being, 
or by doing away with the mosquito. S ince it is out 
of the question to do away with the infected natives, 
the remedy must be sought in the extinction of the 
mosquito. If some substance could be introduced into 
the circulation of the infected man and kill the para
site, and at the same time not be mjurious to the man, 
the desired object would be effected, and in quinine 
has been discovered the suitable poison. This vege
table substance is harmless to man and fatal to the ma
larial parasite. Most of the effective tropical sani
tarians, the Germans and the Italians conspicuously, 
have achieved a great success by inducing as large a 
proportion of the population as possible to take regu
larly small quantities of quinine, and they have suc
ceeded, without adopting any other measures, in dOing 
away with malaria in the several localities. 

The disease may also be successfully attacked from 
the side of the mosquito, and the Anopheles may be as 
effectively exterminated as the Stegomyia by covering 
up water containers, clearing up the yards, preserving 
the surface of the road so there will be no puddles, in
stituting a regular system in all towns for the collec
tion of garbage, and by the use of oil. Asked in regard 
to the prevalence of malaria, Governor Magoon stated 
that the percentage of malaria on the Canal Zone to
day is no greater than it was in any of our frontier 
States while they were new countries in process of 
being settled. Col. Gorgas confidently expects to get 
malaria as completely under control as yellow fever 
is now known to be. 

• I e  • 

Price 01' Carrier Pigeons. 

The cost of valuable pigeons, even at auction sales, 
is higher than generally supposed. Within a few 
weeks, 92 pigeons of the Coucke variety produced a 
total of 3,772 francs, or 41 francs per h ead on the aver
age. More recently, according to M. Thauzies, 196 
pigeons belonging to M. Hausenne, of Veviers, sold fOr 
14,000 francs, or 71  francs each on the average. Cer
tain subjects, where the competition was lively, 
brought 240 ,  300,  400,  and even 550 francs. A Single 
amateur paid the sum of 1 ,485 francs for three pigeons. 
After having read these facts, hunters who so far for
get themselves as to fire at carrier pigeons will be 
doubly criminal.-La Nature. 

. . . , .. 

Treatment of Pyrites Containing Gold.-Several geol
ogists, notably Signor Mol'S, have expressed the opinion 
that wherever traces of free gold exist, there is in the 
neighborhood a still richer source in the form of com
bined gold. This theory has been confirmed by the 
process of a Belgian chemist, M. Body, who, experi
menting in Italy, has actually effected the geological 
synthesis of the formation of alluvions and, according 
to Italian j ournals, has confirmed the theory attribut
ing the formation of placers to volcanic action. The 
process is based, not on the elimination of the sulphur, 
but on its addition. The yields of gold resulting ex
ceed those obtained by means of leading and cupella
tion. Founded on the polysulphuration obtained by a 
cheIl).ical disaggregation of the ore in presence of spe
Cial salts under the infiuence of a temperature not ex
ceeding that of the cherry red for a comparatively 
short duration, the action of this disaggregation dis
engages gold from its most stable combinations. tn 
the Piedmont factory, where the process was carried 
out, the expense, it is said, did not exceed 10  or 15 
francs per ton of ore treated. In fine, 6bstinate py
rites was converted into a product which could be 
treated by ordinary methods.. As gold-bearing pyr
ites occur in large quantities in nature, it is evident 
that the new method has a wide field for develoDment. 

SCIentific AlDerican 
A NEW DETACHABLE NON.SKID TIRE PROTECTOR. 

A patent has j ust been granted to Mr. Lewis Slama, 
of Humboldt, Neb., on a new tire guard for automobiles, 
to prevent skidding on wet pavements or slipping on 
snow or ice. The construction of the guard is clearly 
illustrated in the accompanying engraving, which 

IMPROVED TIRE PROTECTOR. 

shows the device in position on an automobile wheel. 
The guard, it will be observed, is made up of cruci
form links and ring-like links alternately connected 
together to form a broad chain or heavy netting, which 
is mounted on the tire. The crudform links are very 
simply made out of sheet metal cut to the shape of a 
cross, the four arms being passed through ring links 
and bent in toward the center, as shown in the detail 
view. The links along the edges of the guard are 
made a little smaller, so that the guard will shape it
self to the form of the tire. For this reason, wherl the 
guard is applied to the wheel and the ends are j oined, 
it will keep its position, even when quite slack. The 
only parts of the guard that bear against the tire are 
the flat cruciform links, the edges of which are turned 
up, so that there is no danger of wear. We are in
formed that the guards shown in the photograph were 
in constant use on the same tires for several months, 
and that although the tires were old when the guards 
were applied, no tire troubles were experienced in the 
hundreds of miles run. Aside from its non-skidding 
advantages, the guard serves to prevent destructive side 
wear, due to running in ruts, and also affords a pro
tection against puncture. When not in use the band 
may be conveniently rolled up, as shown in the fore
ground of the illustration. 

. . . . ..  

ARROWHEADS SHAPED WITH A WOODEN IMPLEMENT. 
BY F. C. MASON. 

Pictured in the accompanying engraving is a re
markable set of glass and flint arrowheads, which were 
chipped Qut of the rough material with an ordinary 
stick of oak as a tool. The wooden tool is shown in 
the photograph, and its worn end indicates the. use to 
which it  has been put. The work is that of Ernest 
Baurman, a young lad living near Berlin, Mich., who 
without instruction learned the trick after three years 

GLASS AND STONE ARROWHEADS FORMED WITH 4 
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of experiment. . The boy became interested in the ar
rowheads which were turned up on his father's farm, 
and became curious to learn how the Indians could 
have made them witheut metal tools. His curiosity 
led to a careful study, not only of the arrowheads 
themselves, but also of the chips which had been split 
off in making the arrowheads. This, he says, taught 
him in what direction the pieces were flaked off, and 
gave him the clew which led. him to the solution of 
the mystery. Before deciding on a wooden stick as a 
proper implement for fashioning arrowheads, he first 
tried many different materials, but eventually came to 
the conclusion that a stick of oak was the most suit
able. The arrowheads shown in the illustration were 
made in the presence of Mr. Kendal, a friend of the 
writer's. Fig. 1 is a chip removed from the piece of 
flint illustrated in Fig. 2, and shows how large a bit 
can be removed when necessary. Young Baurman, 
who had previously operated on glass, was given a 
piece of French mirror plate, and out of this he formed 
the beautiful arrowhead shown in Fig. 3 .  The work 
was executed in about an hour, and is superior in style 
and finish to any prehistoric specimen of flint ever 
seen. Fig. 4 is an arrowhead chipped out of opales
cent glass, and Fig. 5 is a specimen of work on a piece 
of white flint, which shows how intricate a design the 
boy can follow. A flint arrowhead is shown in Fig. 9. 
Among Mr. Kendal's specimens was a small piece of 
volcanic glass or obsidian. The piece was lh x lh x 1 % 

inches long. He handed it to the boy, requesting him 
to make an arrowhead out of it. The boy replied that 
with his permission he would break off a piece to see 
the texture of the material. Permission was granted, 
and about half an inch was broken off. Then out of 
the larger piece the boy fashioned the arrowhead rep
resented in Fig. 7. The remainder is shown in Fig. 8 .  
This  arrowhead is almost perfect in its  symmetry, the 
point being as sharp as a needle and the edge keen, 
but not jagged. The thickness, at the thickest part, 
measures about 3/32 of an inch, and the tang for fast
ening to the arrow is not over 3/64  of an inch thick. 

But most remarkable is  the instrument used in mak
ing the arrowheads. This is shown in Fig. 6 .  It  is  a 
simple piece of oak about 5 inches long and slightly 
pointed. The exact movement of operation Mr. Kendal 
has not mastered, but it seems to be a twisting action 
which flakes off the chips. I made some experiments 
for myself on a piece of flint, and succeeded in re
moving flakes with a small piece of hard maple. The 
largest chip measured about 14 x 14 inch. The boy 
removed flakes as large as % x 1 % inches. The secret 
lies in a knowledge of the composition of the texture 
of the stone. You must start the flake at the right 
place each time. For many years scientists were puz
zled by the same problem that presented itself to young 
Baurman, namely, how arrowheads of flint could be 
fashioned without metal implements. The solution of 
the problem was found in Tierra del Fuego, where 
the natives fashioned implements of flint and glass 
with tools of walrus bone in much the same way as 
the M'ichigan lad performs his work. To the . latter, 
however, belongs the credit of being the first white 
man to master this art. 

New Microphone Tra nsnlitter. 

A new form of microphone transmitter has lately 
been invented by the Italian engineer Quintana Ma
jorana, of the government telegraph department. It  
differs entirely from the ordinary carbon microphone 
which is in common use, and is based upon the capil
lary contractions which the sound vibrations are made 
to produce upon a liquid jet. The principle upon 
which this action is  based was observed by Chichester 
Belt some twenty years ago. The contractions of the 
liquid vein rise to corresponding variations in the 
electrical resistance of the circuit. Using an induction 
coil we are able to obtain telephonic currents which 
under favorable conditions may reach, for sounds 
whose vibration is 500 periods per second, an intensity 
of 100 milliamperes. This is a much more powerful 
effect than can be produced in the t elephone at present. 
Besides the loud-speaking telephones, we may remark 
the Bailleux microphones which are used on the gov
ernment lines in Italy and give only a current of 20 
or 25 milliamperes, which is among the highest figures. 
In the new instrument it  is claimed that the sound is 
clear and sharp. The construction is not as simple as 
a carbon microphone, but there is a great gain in 
power which will give it the advantage. 

.. . . .. . 

Concentrated Lye.-By combining different salts con
tained in wood ashes in the following proportions, 
though they are not absolute, a good lye is produced : 
16 per cent of sulphate of potash, 2 per cent of potas
sium chloride, 76 per cent of carbonate of potash, and 
6 per cent of carbonate of soda. The compound can be 
made up in small tablets, weighing about 0 .0130 of a 
gramme, for bleacheries and for household use. Each 
tablet is sufficient for 40 liters of water ; it will clean 
the linen, giving a perfect white and leaving a good 

odor.-Revue des Produits Chimiques. 
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RECENTLY PATENTED INVENTIONS. 

Electrical Devices. 

ELECTRICAL ROSETTE.-J. A. MEBANE, 
South Boston, Va. The invention is an im
provement in that class of devices commonly 
designated as "rosettes" or "ceiling-blocks," the 
same being provided with ears for connecting 
electrical circuits and also with safety-fuse 
wires extending between the respective attach
ments with which the line-wires and the lamp
wires are duly connected. 

OVERHEAD LINE .-E. GIRAUD, 18 Rue 
Royale, Paris, J<'rance. In Mr. Giraud's p resent 
patent the invention has reference to divers 
improvements in overhead lines, and more par
ticularly to the high-tension lines. the fall of 
which, brought about by the breaking of a 
conductor, is liable to cause serious accidents. 

for lifting both ends of a boa t by a very ef
ficient hand-operated device and freeing It from 
the chocks, to deposit both ends simultaneously 
and at the same speed in the water, and to 
provide for steadying the boat in the chocks 
without employing additional mechanism. The 
present invention is designed as an improve
ment on or attachment for a form of boat
davit previously patented by Mr. Murchison, 
yet capable of use with many other forms of 
davits. 

POSTAG E-STAMP-BOOK , CABINET.-J. P. 
McDONALD, Philadelphia, Pa_ This inventor 
p rovides an improved portable' stamp-cabinet 
adapted to preserve stamps in good order and 
easily accessible for counting or removaL The 
cabinet is  particularly adapted for the u se of 
postal clerks, stamp-clerks, and others who 
preserve, handle, or sell stamps. 

ELEC"l'RIC-TRACTION SYSTEM. - J. P. V ACUUM-TRAP.-G. M.  HILGER, Chicago, 
GOHMAN, JR.,  New York, N. Y. This invention Il l .  The object in this case is to provide a trap 
relates to systems of electrical traction, and designed for use in connection with vacuum
more especially to those receiving current from separators, vacuum oil-separators, and other 
series of separated contact devices. It  pre- apparatus requiring removal of the liquid while 
sents all advantages of separated contact con- the latter is under a vacunm, the trap being 
duction, there being no two live points so automatic in operation,  and arranged to allow 
readily accessible that a person is liable to the condensating liquid of the apparatus to 
touch both at the same time. The arrange- flow under gravity-pressure into the trap and 
ment of the poles renders construction com- to be forced out of the latter under pressure 
p ara tively inexpensive and secure against leak- to a suitable place of discharge. 
age and al lows a single line of poles to serve 
two tracks. 

or Interest t o  FarJllers. 

THRESHING - MACHINE. - W. BRENTON, 
Carlisle, Ind. The straw or grain is p assed by 
the cylinder onto an endless apron and is 
m oved toward the rear of the machine, a 
toothed cylinder agitating the straw and dis
lodging the grain during its passage. At  the 
end of the conveyer  the dislodged grain falls 
be tween the aprons upon the riddle, while the 
straw passes upon the upper surface of a ro
tating cylinder and between cylinders sup
ported by shafts to an endless apron, where 
it is agitated a second time. Threshed grain 
falls from this apron onto the grain-board 
and from thence through the riddle and into 
the shoe. 

CIIURN-COVER.-J_ C. HOGUE, Winfield, 
Texas. The improvement pertains to earthen
ware churns, and its object is  to provide a 
covel' arranged to prevent undue splashing of 
milk through the dasher-stem opening and to 
allow convenient periodical removal of the 
cover for examining the progress of churning 
and to permit of stacking the covers during 
the process of burning the same in a kiln or 
the like. 

CORN-PLANTER.-C_ W_ LANHAM, Stan
ford, Ky. The plan tel' is driven over the 
ground to be planted with the power-wheel in 
contact therewith. The wheel Imp�rts rotation 
to a shaft, which in turn rotates the dropping
wheels. Each of the openings in the dropping
wheel receives corn from the hopper during its 
passage thereunder and drops same in to the 
shoe when the wheel is  rotated. When the end 
of the row is reached, the power-wheel is ele
vated out of contact with the ground, thus 
restraining operation of dropping mechanism 
while the turn is being made_ 

BUTTER-PRESS.-J<'. MTJl<PHY, Lisbon, N_ Y. 
One of the principal objects of the invention 
is to provide means by which butter or like 
substance may be molded info a plurality of 
prints, each possessing any desired shape, di
mensions, and weight, and also to simplify the 
construction of p resses of this character, as 
well as to greatly reduce the labor attending 
the manipr ' ations or operations thereof. 

GATE FOR WIRE FENCE'S.-R. H. SINGER, 
Uniontown, Md. It is the common practice to 
provide passageways in wire fences with c los
ures comprising a swinging bar-gate or a series 
of detachable wire bars or rails adapted to 
slide in holes provided in opposite posts. The 
cost of the gate, and many other important 
objections have led to Mr.  Singer's present in
vention, which embodies an improved closure 
cOllsisting of connected and attached wires, 
lever-clamps, and screw-eyes. 

BRIDLE-BIT_-A. B.  CAMPBELL, Coraopolis, 
Pa. This improvement pertains to bridle-bits 
used for the control of a horse when riding or 
driving the animal, and has for its object to 
provide novel details of construction for a bit 
that adapt it  either for the control of vicious 
hard-mouthed animals or those that are easily 
controlled. 

E MBALMING-CATHETER.-H. M. CRIPPEN, 

Ballston Spa., N. Y. 'l.'he catheter comprises 
a tube and flexible member, combined with 
which is a s lidable member, performing the 
function of stiffener for the flexible membe r '  
and of a shield for preventing the operator's 
hands from becoming soiled. The slidable mem
ber is provided with means by which it Is held 
in any position adjusted on the catheter, said 
means constituting a grip to be taken hold of 
to operate the slidable m ember and also a 
packing for p reventing leakage of blood and 
other matter between the slidable member and 
catheter tube. 

MUSICAL INS'I'RUMENT.-A. M. KRUEGER, 
Belleville, Texas. The invention relates to 
stringed musical instruments of the lyre type ; 
and its object Is to provide a new and improved 
musical instrument which is very light, of high 
resonant qualities, and arranged to permit 
convenient manipulation of the strings without 
the player touching the soundboard with the 
fingers. 

AT'l'ACHMEN 'I' FOR FAUCETS. - G. A. 
OLLSIDN, Providence, R. 1. In this instance 
one of the principal  objects of the inventor 
is  the provision of a device by which a pail,  
pan, or other vessel may be conveniently sus
pended on a faucet or spigot to be filled with 
wa tel' or other liquid drawn from the discharge
spout thereof. 

TRANSFER APPARATUS FOR WIRE HED
DLE S.-E .  NEUMANN, Crefeld, Rhenish Prussia, 
Germany. This is an automatic apparatus for 
receiving and holding in position and also for 
discharging the pieces of wire in the manufac
ture of wire heddles, and for use in combina
tion with heddle-making machines, especially 
for that kind in which the several steps of 
forming the central eye and .the end eyes of the 
heddles are carried on automatically, but In 
separate stages. Also for use in combination 
with almost any kind of automatic heddle-mak
ing machines for receiving wire heddles when 
formed and subsequently discharging these 
heddles into an automatic soldering-machine, 
which smooths and makes durable the central 
eye and ends of the wire-heddles. 

RESPIRATOR.-IJ_ WARllASSID, Newton, N. J. 
It Is intended that this  device will  be very 
light, and therefore adapted to be conveniently 
worn over a nose to supply out-of-door air to  
invalids o r  other persons requiring pure air  
during waking at' sleeping hours, the device 
being also adapted for use in laboratories, 

Of General Intcrest. shops, and p l aces where noxious fumes, filings, 
MOISTENIN G DEVICE.-l'_ A. PETERSON, and dust floating in the air are liable to be 

New York, N. Y. The purpose of the inven- inhaled_ It is useful for the administration of 
tion is to provide a moistening device adapted oxygen, gas, anesthetics, medicated air, and 
for home or for offic e use and which can be vapors. 
carried in the pocket and to so construct the HOSE AND HYDRANT CONNECTION _-L. 
device that it will be simple, durable, and A. WESTON, Adams, Mass. The object of the 
economic in construction and which will be invention is to provide a simple, inexpensive, 
effective in operation, being ready for use as and thoroughly effective device whereby a hose 
long as tbere' is any supply of moisture at having a coupling provided with ·a thread 
hand. adapted to the connecting device may be 

BUTTER-CUTTER.-R. .T.  WOOLLEY, Port- quickly and securely attached to a hydrant 
land, Ore. In use a block to be divided Is having a thimble upon which the threads do 
placed upon the support in contact with the not correspond to those of the hose. 
wall. To permit introduction of the block an AT'fAC HMIDN T FOR LADDERS.-F_ VAN 
upright may be removed, and then may or may AL STINE, Sacramento, Cal.  An object in this 
not be returned to furnish a stop at this side case is to provide a store-service ladder with 
of the support. Means are p rovided to pass means whereby goods in stock within a store 
the wire through the material to divide it or other space may be taken from the support
horizontally. If the npright is in its socket, ing-shelves therefor and readily examined or 
it is removed and the standard-frame allowed handled at any height, either to ascertain the 
to travel to and remain at extremity of the amount of stock on hand 01' make up orders or 
base_ The upright is then inserted in its socket sort or rearrange the goods without the opera
!lnd frame applied, two uprights entering its tor having to descend with the goods for that 
openings. It is now drawn downwardly, divid- purpose. 
ing the two sections of the block into two BACK-PROTECTION GARMENT. _ S .  F. 
series of cakes, which may be removed and op- S WANTEES,  Itasc a. I l l . One intention of the 
eration repeated. ImpI ovement is the provision of means for 

ATTACHMENT FOR BOAT-DAVITS.-N . presenting a soft surface to certain parts of 
MUROHI SON, New York, N. Y. The principal  I the body, so that garments otherwise of a 
objects of the invention are to provide means rough and Irritating nature can be worn with 

comfort ; and further to provide means for 
forming an air-space between the soft material 
forming the Inside surface and the main part 
of the garment. 

'l.'IME-INDICATOR FOR LETTER-BOXES. 
-J. C .  SMITH and J. S.  DAVI S , Montgomery, 
Ala. This invention pertains to means on a 
letter-box for indicating the time at which the 
letters are collected, and has for its object 
an indicator of the character stated which 
will be automatically operated, displaying the 
next time of collection upon simple closure of 
the letter-box door. 

MA.RINE VESSEL.-J. J.  SITZLER, New 
York, N. y_ 'I'his improvement refers espe
cially to propulsion of marine vessels, the ob
ject being to reduce the displacement of the 
vessel to a minimum, so as to reduce the re
sistance t o  propulsion, and to p roduce a more 
efficient propeller than that commonly em
ployed. 

CUFF-FASTENING_ - H. C .  SHEPHERD, 
Crete, Neb_ In this case the invention relates 
to impro;vements in fastening devices for shirt
cuffs, an object being to provide a fastening 
to take the place of the ordinary buttons or 
links that will have a neat appearance and 
that will hold the cuff in proper position with
out danger of breaking or bending the cuff. 

FORK.-W. A. REDDICK, Niles, Mich_ This 
fork Is of simple construction, yet possesses 
great strength and durability_ The ring, while 
p roviding a simple and inexpensive means for 
securing the grip in place, possesses the addi

allows the eyes to slip from the pins and the 
p l unger to descend. 

SELF-LOCKING SEAL. - F. LAPORTE, St. 
Louis, Mo. Mr. Laporte provides a sealing
strip, provided at one end with a plurality of 
transverse slots and having the opposite end 
laterally extended. A single transverse s lot is 
formed adjacent to junction of the la terally
extended end with the strip, and beyond this 
slot is  a projecting embossed surface. A 
tongue of large extent is formed! upwardly from 
substance of strip near commencement of lateral 
extensions and having its attached end adja
cent thereto, and a second tongue of small ex
tent is  formed downwardly from substance of 
the first tongue and having its attached end 
adjacent to the free end of said tongue. 

MECHANIC'S  SQUARE.-J. M_ REALING, 
Daytona, Ina. In this patent the invention has 
reference to squares sncn as used by artisans 
In many classes of work. The object of the 
improvement is the provision of a tool of this 
kind which will combine the utility of a try
square, bevel-gage, and a level. It is adapted 
for inside and outside position on all  work. 

NL:T-LOCK.-J_ PETERS, Bothwell,  Ontario, 
Canada. In this instance the aim of the in-
ventoI' is the provision of novel features of con
struction for a nut-lock that adapt it for gen
eral use to detachably secure a nut in a re
liable manner on the threaded end of a bolt 

tional utility of being a convenient means for and permit the reuse of the nut-lock as often 
suspending the fork and as a suspending means as may be desired. 
the rigid ring integral with the fork is much 
superior to the ring as ordinarily c onstructed_ Heating and Lighting. 

SAW-GAGE.-J. S. LINTON, New York, N. Y. STOVID.-C_ T_ TAYLOR and G.  L. CLARK, 
The inventor provides a gage for the tables of Mount Sterling, Ill .  In this case the invention 
machine-sa,ws, which can be set so as to guide pertains to stoves ; and the object of the in
the cutting operation of two boards in such ventoI' is to produce a stove in which the 
manner that their mitered edges will be cut combustion will be improved and equalized at 
to accurately fit together, and, further, pro- all parts and to provide the stove with im
vldes a gage of simple,  durable, and economic proved means for heating air for the purpose 
constrllction adaptable to any saw-table and of warming living apartments or rooms. 
which can be quickly and conveniently adjusted CUT-OJ<'F VALVE FOR GAS OR OIL BURN
to p roduce cuts of any desired angle or bevel. ERS.-A. ASHCRAFT, Fort Smith, Ark. 'I'he 

'l'RIP CASING-SPEAR.-'V. H. KESSELMAN, improvement relates to valves more particularly 
Parkersburg, W. Va_ This trip casing-spear is designed for cutting off the fuel or illuminat
for use In oil-wells and the like. The inventor ing supply from gas or  oil burners. The object 
provides means whereby the jaws can be forced is '0 provide a valve of the character stated 
into engagement with the inner walls of the which shall not only be simple in construction 
casing in a very simple manner, and in such and adapted for ready attachment, but after 
a way that no accumulation of dirt or other being set or opened for supply of gas or oil 
obstacles will prevent their operation, and, the burner operates to automatically close the 
furthermore, provides for loosening the device I valve cutting off the fuel-supply should the 
from the walls of the casing when it appears to gas 0

'
1' oil cease to burn. 

be impossible to raise the casing with the 
spear. 

BINDER.-C. L. DONOHOE , Santa Barbara, 
Cal. In this patent the invention relates to a 
binder for leaves or papers of various sorts, 
but is  especially adapted for use in what is 
known a s  , the "perpetual" ledger system of 
bookkeeping_ The object of the invention is 
primarily to produce an efficient, easily-oper
ated, and practically-indestructible or all
metal binder. 

ROLLING DOOR OR SHUTTER AND 
MEANS FOR OPERATING 'I'HE SAME.-J_ 
CAHILL, Norfolk, Va. 'l'he invention pertains 
to improvements in " 'rolling" doors or shutters 
and means for operating them, its main object 
being to p rovide a rolling door or shutter 
which shall  be simple in construction and noise
less in operation. Another, is to close the 
opening or space a t  the top of the doorway 
usually caused by the unwinding of the door 
or shutter. 

NON-REFILLABLE BOT'I'LE.-C. E. CAR
ROLL, Newport, Ark. When this bottle is 
empty, it is impossible to fil l  it, since it is  
impossible to remove the casing pushed down 
over the neck and impossible to pour liquid 
into the bottle without so removing it. The 
valve or cork or other suitable material pre
vents any ingress of liquid into the bottle_ A 
small opening ' through the valve allows the 
inward passage of air to release the vacuum 
crea ted by the outtush of the liquid. 

LABEL-HOLDER.-DE WITT G. BROWN, 
American Falls, Idaho. This device for hold
ing labels is particularly for gummed labels, 

Hou sehold Utilities. 

RECLINING-CHAIR .-L. KIPP, Waterbury, 
Conn. The invention has reference to chairs, 
and especially to that class adapted to be used 
as steamer-chairs or reclining-chairs. The ob
ject of the improvement is the production of a 
chair of this type which is of simple construc
tion and which may be quickly adjusted so as 
to support a person in an upright p osition or 
in different reclining positions. 

BOOK-HOLDER.-J. N. MILLER, Ashland, 
Ore. 'l'he holder is simple in construction, 
l ight, and oc cupies but l ittle space on a desk. 
I t  may be cheaply constructed of any suitable 
material , and when folded up the holders may 
rest together. 'I'he edges of the book are sup
ported out of contact with the desk or  table, 
and the arrangement of the front supports di
rectly beneath the edges of the book insures a 
very stable position of the holder. 

ALARM.-W. L. MONIWE , Omaha, Neb. Al
though this device furnishes an effective alarm 
in which the hammer is operated by ample 
force under comparatively slight pressure by 
the door' or window which is to actuate it, it 
may be very cheaply manufactured, the base, 
holder, shield, and guiding and retaining pro
jections being stamped from a single sheet of 
metal,  while the other elements are simple to 
produce. The holder may be val'ied in diameter 
to receive cartridges of any suitable caliber or 
may support any other device which by contact 
of the hammer will sound an alarm. 

used for example by druggists. The object is  to Machines and Mech anical Devices. provide a device in which the labels  may be 
effectually held in such a way as to permit APPARA'l'US I" OR FORMING AND SOL" 
of �heir convenient removal and also to avoid DERING CAN-BODII�S_-L. C. "'HARP, Omaha, 
curling or rolling of the labels due to the Neb. In the p resent invention the carrier 
application of the gum to one surface thereof. moves continuously and without reversal 

ETHER MIXTURE FOR DISINFECTING.- throughout the entire operation of the machine, 

T. BARGIELA, J. P. MISLOWSKY, A. CARICCHIA. 
and the various steps performed by it do not 

and L. ro. ODIO , Buenos Ayres, Argentina. The 
invCllve the interruption of the movement of 

invention refers to a new compound which pos- the cal'l'iel', thus making a fast machine. Pe

sesses special properties for deodorizing and culiar means are also involved for automa-
tically feeding the sheets or blanks of tin to �l;���:!���g 

I�::;o���,: ;:e�s���:�, ��s
d��I':�����: the machine, thus dispensing- with an operator 

ing power is greater, while the flashing point to stand by the machine and steadily feed the 
is higher. It  may be used in the p reparation blanks thel'einto_ 

of varnishes, the aromatization of animal fats INVOICING �IACHINE.-.T. Q. WIMER, Jop
and oils, and candle-wicks impregnated with lin, Mo. 'l'he  invention l'elates to an apparatus 
the SUbstance increases brilliancy of light. for measuring the number of yards in a piece 

ANIMAL-TRAP. _ J. H. THARP, Cherokee, of cloth while it is being unwound from the 
Kan. In operation a plunger Is . lifted against board upon which the bolt is formed and reo 
resistance of a spring until the eyes thereon wound upon a similar board. Pressure is  suf
engage pins on the rock-shaft. 'l."he shaft is  ficient to kill  any insect, such as a moth, 
then rocked by a depending arm to bring the which may be within the folds, and rewound 
pins in horizontal position, and a swinging upon a second board. 

. 

platform is lifted until it engages a notch in SPEED-INDICATOR. - B. VOLKMAR, New 
the arm, the tension of spring providing re- York, N. Y. The purpose of the invention is 
sistance between the arm and pins to retain to nrovide an indicator capable of indicating a 
the platform in elevated position. SII.ght ad- greater number of miles than any other indi
dition to weight of platform, however, will catnI' of which the inventor has knowledge of 
overcome the friction, causing the platform to I the same size and type. A further purpose is 
descend and release the arm. Rocking of shaft to provide an indicator in which a governor-
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ring has sliding motion upon the shaft, and is 
connected with a long tapered cone that sHdes 
upon the shaft, which cone operates a chain of 
gearing for moving a hand or pointer over the 
dial. 

ST'EAM HYDRAULIC INTENSIF'IER. - T. 
E .  HOLME S, 63 Sheldon road, Nether Edge, 
Sheffield, England. The design of the Invention 
is to obviate defects without , in any way inter
fering with the ordinary mode of working a 
press. It provides ( for the purpose of effect· 
ing the automatic cut-off of the steam-supply) 
mechanism in the nature of a "hunting-gear," 
which on one hand, is  connected to tbe main 
controlling-valve and its actuating-lever and, 
on the other, is adapted to be controlIed auto
matically by the main steam-piston, said lever 
being controlled directly by hand or steam or  
othcr power relay, which in  turn is manualIy 
controlled through medium of hunting-gear. 

LIQUID-WEIGHING MACHINE. - C. J. 
IIEDEMANN, Honolulu, Hawaii. This invention 
relates to improvements in machines for weigh
ing liquids, such as cane-juice or other ma
terial capable of running or discharging from 
a supply-pipe ; and the inventor's object is  to 
increase the accuracy of the weighing and the 
efficiency of the machine. The present inven
tion resides in means or additional features to 
the machine shown and described in a former 
patent granted to Mr. Hedemann. 

C,oRE-CUT'l'ER F,oR CEMENT-BLOCK MA
CHINES.-.T. W. STUART, Paris, I I I .  This im
proved machine is used for forming building
blocks of cement or other p las tic material ,  and 
especially for cutting out or coring the blocks 
when being molded, whereby they are p roduced 
with a central hole or p assage of any desired 
shape, thus economizing material, reducing the 
weight of blocks, and adapting them when 
duly laid in a wall to form continuous vertical 
air-passages. 

TUCK-GUIDE FOR SEWING-MACHINES.-
S. FRHlDMAN, New York, N. Y. The invention 
has reference to such sewing-machine attach
ments as tuckers, and has for its principal 
objects the provision of a device by which 
work of different widths may be operated upon 
with a minimum amount of attention and in 
which the relation of the elements to one an
other may be changed to meet varying condl-

the structure to be bolted as to be incapable 
of turning abont the bolt in either direction, 
while the two said washers are so adapted to 
each other as to effectualIy resist any tendency 
to reverse turning of the nut on the bolt. 

CAR-FENDER.-J. LANnAU, JR., 'New York, 
N. Y. The object of the p resent invention 
is to provide a fender arranged to safely land 
and retain any object struck by the fender
basket, to p ermit of conveniently folding the 
fender when not in use, and to aIIow quick and 
convenient transfer of the basket from one end 
of the car to the other. It relates to fenders 
such as shown and described In the Letters 
Patent of the United States formerly granted 
to this inventor. 

NUT-L,oCK.-H. SEEGER, Morley, Iowa. The 
nut-lock is designed especial Iy for railway
work, but useful in various other connections. 
It comprises the arrangement with a bolt and 
a shouldered nut of a washer or colIar adapted 
to surround the bolt inside of the nut and 
carrying a peculiar dog coacting with the 
shoulder or shoulders of the nut securely to 
lock the same. 

RAILROAD-TIE.  � C. E. SHANNO:-l, Marble 
City, Indian Tel'. The aim of this inventor is 
to produce a tie which will have the strength 
and durability of a metal tie, combined with 
the resiliency and advantages of a wooden tie. 
It can be laid upon the usual road-bed where 
wooden ties are used, and does not require a 
speciaIIy-prepared road-bed of asphalt or con
crete, such as is often required with metal ties. 
When the wooden blocks wear out, they may 
be readily removed without removing the body 
of the tie, and new ones may be easily in
s erted. 

CROSS-TIE AND MEANS F,oR HOLDING 
TRACK-RAILS THEREON.-E. A. GILLCHRIST, 

McKeesport, Pa. The purpose in this improve
ment is to provide novel , dRtaiis of construc
tion for a railroad cross-tie of the class formed 
of concrete or a similar c omposition of matter 
and for means embodied therewith, that enable 
the convenient, stable, and secure clamping con
nection of track-rails that are mounted upon 
the tie and permit speedy release of the rails 
and removal from the tie. 

Pertalnin::; to Recreation. 
tions. AMUSEMEN T APPAHATUS.-O. ROBERTS, 

Winfield, Kan. Mr. Roberts emplOYS a frame 
PriIne Movers and Their Accessories. I associated with which is an ascending section 

INTERNAL-COMBUS'l'I,oN ENGINE.-C. M. of trackway, said section merging at the upper 
S'l'E'>lLE, Statesville, N. C.  The object in this end thereof into another which is descending 
case is to eliminate or neutralize shock result- then ascending, but in a different plane  from 
ing from tbe explosion of the charge and its that of the first mentioned section, the second 
�ffect upon the engine and to p rovide means mentioned then merging into a corresponding 
for more effectual ly air-cooling the parts. The section terminating in an under or return sec
piston and cylinder are mounted respectively tion between which and a receiving-section used 
upon separate parallel crank-shafts, so that the there is a gap over which the vehicle and 
explosion of the charge causes the cylinder to occupants are carried along a trajectory, there 
yield in one direction and the piston in the being also a second gap between lower terminal 
other, the cylinder turning one crank-shaft and of the receiving section and upper ter�inal of 
the piston the other, both shafts being con- I a fi�al section ?f trackway, over WhICh final 
nected by toothed wheels running in opposite sectIOn the vehIcle reaches the ground from 

whence it started. directions. 
GOVERNOR MECHANISM.-H. T. BALLARD, 

Youngstown, ,ohio. In the present p atent the 
invention has reference particularly to a gov
ernor mechanism for Corliss engine s ; and the 
object of the inventor is  the provision of an 
efficient mechanism applied to the fly-wheel or 
shaft of the engine by which to regulate the 
valve mechanism. 

STARTING MECHAN I SM FOR GAS-EN
GINES.-V. B. MILLER, Philadelphia, Pa. The 
invention relates to star ting mechanism for 
explosion-engines. In starting engines of this 
class in the usual manner by means of a crank 

TARGET.-T. J. McNELLY, New York, N. Y. 
Principal objects of the invention are to pro
vide a target with an indicating device and a 
movable bull 's-eye which when hit by a bullet 
will release the indicating device, so as to 
show that the eye has been hit ; also, to pro
vide a bell which wUI be rung at the same time 
and t o  provide the target with a series of re
m ovable sheets each representing a target and 
each designed to be removed from the main 
target after each person's shooting has ended 
in order that a record may be kept by each 
one of his own score. 

it frequently happens that the crank wiII be Pertaining to Vehicles. 
given a violent jerk or "back-kick." The ob-
ject of the invention is to p roduce a mechanism L,oG-CARRIER.-W. E. SINCLAIR, Mobile, 
of simple constrnction which will enable ex- Ala. '['his improvement is in that class of 
plosive-engines to be started without danger carriers in which the draft animals attached 

to c:ne turning the crank. It is especially ap- ' to a tongue and wheeled axle are utilized for 

plicable in connection with gas-engines of the lifting and handling logs, the tongue being 
type usually found on automobiles. ' adapted to slide in suitable guides and con-

nected with a p ivoted lifting-lever which in 
E'LECTRICAL IGNITE R  F,oR INTERNAL- turn operates chains and grapples attached to 

COMBUSTION ENGINES.-W. H. WALTER, the log. The chief objects are to reduce the 
New York, N. Y. The aim of this inventor is draft heretofore required for raising the logs 
to provide a simple and efficient construction by the lift-lever and chains and also to enof igniters of that class which employ station- able operation of loading and unloading to be 
ary terminals or electrodes and which may be more quickly effected. 
advantageously used on internal-combustion en-
gines in which oil is liable to be pumped up VEHICLE-WHFlEL.-M. G. BABIO, New 
from the crank-pit past the packing-ring and York, N. Y. ;>11'. Babio's invention refers to an 
into the combustion-chambers. The object is improvement in wheels, and particularly to an 
to provide an improved igniter which insures improvement in the construction of the wheel 
the passage of an electric spark or sparks un- for which he formerly made and filed an appli
del' any and all  conditions of service and in cation for patent, and the purpose is to avoid 
which the deposit of carbonaceous matter on friction between the flanges of the primary hub 
the terminals ( one or both ) is  overcome. and the sides of the secondary hub, so as to 

adapt the above-named construction to light 
ROTARY ENGINE.-R. C.  MCLEAN, Cleve- and high-grade vehicles, which adaptation will 

land, Ohio. The object of the inventor is  to give more comfort to occupants than attained 
provide an engine which is simple in construe- in those now in use. 
tion and which will operate efficiently with 
little waste. Further, to provide such an en
gine with an improved arrangement for the 
exhaust-ports. Its use is by no means con
fined to steam, and it may be operated by any 
other gas, such as compressed air. Indeed, it 
could be operated by water. 

Raihvays and Their Accessories. 

N UT-LOCK.-M. ,o MALIA, Scranton, Pa. Mr. 
,omalia employs a main washer or ring-plate 
to be placed over the bolt employed and flatly 
against th,. surface of a portion of the struc
ture to be bolted, and in conjunction therewith 
pmplvys a supplementary washer or ring-plate 
also adapted to be placed over the bolt used. 
Said washer is also so adapted to a part of 

Design". 

DE SIGN F,oR A TOILET-P,oW!DER RE
CEPTACLE.-W. A. BRADLEY, New York, 
N .  Y. Mr. Bradley has invented a new, orig
inal and ornamental design for a toilet-powder 
receptacle of very neat and graceful prClpor
tions. The width of the receptacle is double 
the thickness, the height double .  the width, the 
body is nicely rounded. The screw-threaded 
neck and perforated top are attractively de
signed. 

No'rE.-Copies of any of these patents wi l l  
be  furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 

Business and Personal Wants. 
READ THIS COLUMN CAREFULLY.-You will 

find inquiries for certain classes of articles nnmbered 
in consecutive order. If you manufacture these !(oods write us at once and we will send yon the name and 
address of the party desiring the information. In 
every case It is necessary to give t h e  nnmber oC I h e  Inquiry. 

MUNN &; CO. 
Marine Iron Works. Chicago. Catalogue free. 
Inq niry No. '930.-For manufacturers of machinery for making a dry condensed milk by spraying :r:�

.
upon a revolVIng cylinder which is heated by 

.. U. S." Metal Polish. Iudiauapolis. Samples free. 
Inquiry No. '931 .-For manufacturers of Chap

man metal aspirator which can be screwed on water 
tap to exhaust air from tubes. 

1 sell patents. To huy, or having one to sell, write 
Chas. A. Scott, 719 Mutual Life Building, Bnffalo, N. Y. 

I n quiry No. '932.-For manufacturers of rubber 
cloth specialtIes. 

Automatic wire end butter dish machinery : or plans. 
if preferred. B. A. Grasberger, Richmond, Va. 

Iuq uiry N o .  '933.-Wanted, address of firm mak
ing preparation called • •  Ascage." 

The celebrated " Horusby-Akroyd " Patent Safety OIl 
Engine is built by the De La Vergne Machine Company. 

Foot of East 138th Street, New York. 
Inquiry No. '934.-For manufacturers of machinery for the manufacture of powder. 
Every bnsiness firm aud manufacturer shonld get 

our prlceslon lithographing-can save you money. 
Stilwell, 709 Pine St., St; Louis. 

Inquiry No. '931l.-For manufacturers of ma
chine and mold for making concrete drain tiles, also for 
powdered sand and stone screens. 

FOR SALE.-At a reasonable price ODe German patent 
No. 159,139. Improved spatula and cork extractor. Ad
dress E. B. Jelks, Quitman, Ga. 

Inquiry No. '936.-�'or firm who can supply the 
tobacco-cutting machine, roasting and preparing cigar
ettes. 

FOR SALE.-Self-swinging flate, Ilreat improvement. 
Sell or lease on royalty. Patented November 21, ]905. 
Claude Siebring, George, Iowa. 

I n quiry No. '9a' .-�'or the mannfacturers, deal
ers or jobbers in novelties and office or store equip
ment. 

Metal Novelty Works Co., manufacturers of all kinds 
of light Metal Goods. Dies and Metal Stampings our 
Specialty. 43-47 S. Canal Street, Chicago. 

Inquiry N o .  7'938.-For manufacturers of raw 
hide pins, � inch to 3-16 inch diameter by 12 Inches 
long. 

W ANTED.-Practlcal storage battery man to join me 
In making small storage batteries. Must have some 
capital. I have building and power. Capital, Box 773, 

New York. 
Inquiry No. 'J939.-For manufacturers of ceiling 

fans run by steam and �asoline power. 
I have office. facilities and capital, and want good, 

legitimate office proposition ; could represent manu
facturers desiring to market their product in the South. 
F. T. Crump, No. 215 Mutual Building, Richmond,  Va. 

Inquiry No. '940.-For manufacturers of gaso
line engines. 

Manufacturers of patent articles, dies, metal 
stamping, screw machine work, hardware specialties. 
machinery tools, and wood fiber products. Quadriga 
Manufacturing Company, 18 South Canal St., Chicago. 

I nquiry No. '941 .-For manufactnrers Of nut
shelling machinery. 

W ANTED.-Experienced foreman for erecting depart
ment " Four Cyl1nder Motors " with well-established 
automobile company. Must have had similar expe
rience with good company. Address Foreman, Box 

773, New York. 
Inquiry No. '94�.-For the manufacturers of 

stone mills and handle and spoke machinery. 
Inquiry N o. '943.� For manufacturers of brass 

balls and rods suitable for static machines. 
Inquiry No. '944.-For manufacturer that makes 

small dove-tail or lock-cornered odorless wood boxes. 

m!�J':i""��lf!.�qu"a�i!:S��fI'tir::'b,:ulr':,�ug��s
ing� u��w 

Inquiry No. '1946.-For manufacturers of a water
proof material, not costing more thHn 40 cents per yard, 
being one yard or more wide, pliable. light weight and 
guaranteed to be absolutely waterproof for two years. 

uerle8� 
HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

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

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

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

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

distance of 31,2,50 feet. Its actual range was 
5,000 feet. A projectile rises highest when 
shot vertically upward, or at an angle of 90 
deg. with the horizontal. For other angles its 
rise varies as  the square of the sine of the 
angle of elevation. As the sine of 30 deg. i s  
lh , it follows that a bullet shot at this angle 
would rise 'A as high as if shot vertically ; if 
shot at 45 deg. elevation, it would rise 'h as 
high as at 90 deg. elevation. The greatest 
range Is found at 45 deg., and for equal angles 
above and below 45 deg. the range is the same. 

( 9900) H. M. K. asks : What is the 
chemical composition of wood, bituminous and 
anthracite coal, and natural and artificial gas ? 
Is the composition of natural gas the same in 
the various gas-producing rocks and fields ? 
How and in what proportion should natural gas 
and air be combined in order to create the most 
heat ? Please explain this combination, and 
also the formation of the new compounds (and 
elements, if any ) giving also the p roportionate 
a mounts. Is  it  possible for the air mixer to 
allow too much air to mix with the gas ? How 
and in what way in the process of burning is 
heat made ? Most stoves a re made so that the 
gas and air mix before combustion, but in 
some stoves they do not. Is  it possible to get 
the same amount of heat from ] ,000 feet of 
gas in each case ? Does the draft of the stove 
or the pressure of the gas burnt affect in any 
way the proper mixture of the gas and air by 
the mixer ? What is the color of the fiame in 
perfect combustion, and why should the color be 
different in imperfect combustion ? What are 
the evil  effects produced by burning gas with
out a flue connection ? A .  We may state that 
the chemical composition of anthracite coal is 
a s  follows : Carbon. 86 ; volatile hydrocarbons, 
4 ;  ash and moisture, 10. The composition of 
bituminous coal varies very greatly, but as a 
general average we would give the following : 
Fixed c arbon, 65 to 45 ; volatile hydrocarbons, 
25 to 45 ; ash and moisture, about 10.  Wood 
kiln dry : Carbon, 50 ; hydrogen, 6 ;  oxygeu, 
41 'h ; nitrogen, 1 ;  ash, 1 'h. Natural gas : 
Marsh gas, 93 ; hydrogen, 1 8/10' ; nitrogen, 
3 2/10 ; otber gases, 2. Coal gas : Marsh gas, 
40 ; hydrogen, 46 ; carbon monoxide, 6 ;  small 
quantities of other gases, 8. The chemical com· 
position of all of these varies in different lo
calities, but the above figures may be regarded 
as giving an approximate average. Natural gas 
and artificial gas both burn with the best re
sults when they are both mixed with air in just 
the right proportion to give perfect combustion. 
�he best mixture of air and coal gas is one 
part of gas to about five to seven parts of air 
measured by volume. The proportion with nat
ural gas is about the same. It is possible for 
the air mixture in a burner to admit too much 
air. In the combustion of gas or solid fuel the 
hydrogen combines with the oxygen of the air 
to form H20, and carbon in the fuel combines 
with the oxygen of the air to form C O2, This 
union of hydrogen or carbon with the oxygen 
of the air is  what produces the heat. It is 
better to mix the gas and air before combus
tion, but it is possible to get perfect combustion 
if this is not done. It is also possible to get 
perfect combustion regardless of the pressure 
of the gas or draft on the stove, and so long 
as the c ombustion is perfect the same amount 
of heat is produced. Where the gas and air 
are mixed before combustion the flame is apt 
to be nearly colorless, and when they are not 
so mixed the flame is apt to have considerable 
color, especially if there is much carbon present 
in the gas. Where there is no flue connection , 
the products of combustion escape into the 
room and vitiate the air. 

( 9901 ) H. A. W_ says : I would be 
pleased to have you inform me of the process 
of coloring incandescent electric ligh t globes,  
and the necessary ingredients used in produc
ing the following colors, i .  e., ruby, green and 
blue. A. Aniline dyes are used for coloring the 
bulbs of incandescent lamps. These may be 
dissolved in amyl acetate or in photographer's 
collodion. The bulbs should be cleaned thor
oughly and dried, coated with the white of egg 
and dried. '['he dye will then adhere firmly to 
the giass. The details of the process may be 
found in the Notes and Queries of the tlCIEN

TIFIC AMERICAN, No. 10,  vol. 74 ; and in SCUJN
'J'IFIC AMERICAN SUPPLEMENT, No. 948, price 
10  cen ts each. 

( 9902 ) J. M. C. asks : In all articles 
I ever read I have gotten the idea that a dy
namo of a given current ( say 10 ampere s )  
could be r u n  at a n y  voltage, s a y  14,  25 ,  52, 7 5 ,  
or 1 10, and give out 10 amperes, provided 
lamps in circuit called for that amount. In 
fact, my idea has been that I could use eight 
14-volt, eight 25's ,  eight 52's,  ten 75's ,  or six
teen 110's,  voltage varying with speed, but 

Scientific American Supplements referred to may 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt 

be amperes still the same if lamps call for it. 

of You see I figure eight amperes in circuit 
price. 

Minerals sent for examination 
marked or labeled. 

( about ) in all the voltages, leaving 2 amperes 
should be distinctly for variation of excitation. Am I right 01' 

wrong, yes or no '! A. The voltage of a dyna
mo depends upon the speed of the arma tmc. 

( 9899 ) F. Q. B. calls attention to a which determines the number of lines eut P " l' 
misstatement in one portion of a note upon second. The amperes depend upon the resi st 

projectiles which we gladly amplify and cor. ance of the circuit. internal and external. 11' 
reet. '1'he'

theoretical path of a projectile in a . you have a resistanee which allows ] 0 amperes 

vacuum would be a parabola, and in textbooks to pass without overheating. you can within the 

of physics the subject is ordinarily treated from limits of safety vary the speed and so the volt

the theoretical standpoint only. The results age, and the same 10  amperes will flow. But 

of the resistance and motion of the air are it is not possible to have such a range of volt

such as to render the theoretical result of little age as you mention. '1'0 change from 14 to 

p ractical value in gunnery. In a ease cited by 110 volts requires eight times the speed of tbe 

Wood, a ball was shot with a velocity of 1 ,000 I armature. No armature could stand the c:n

feet per second and at a range which should trifugal force of such a speed. The propositIOn 

have carried it by the law of projectiles to a as you make it is not practicable. 



2 18 

Wood-w orking 
Machinery 

For ripping, cross-cut
ting, mitering, grooving, boring, scrolJ·sawin? edge mou]olllg, mortising j for 
working wood in any manner. Send for catalogue A .  
The Seneca Fa l l s  M '! 'g C o  . • 

b95 'Vater St., Seneca Falls, N. Y. 

E ngi n e  a n d  Foot Lathes 
M A C H I "' '':  SHOP OUTFITS,  TOOLS A N D  S U PPLI ES. BEST MATER IALS. BEST W O R K M A N S H I P. CATA LOG U E  FREE 

SEBASTIAN LAT H E  CO . .  1 20 C u lvert St.,  C i ncinnati.  O. 

F09t and Power :r�,ds���is��n�"�:rtf'ilr.f.�'!,� SH EPARD LA'l'HE CO. 133 W. 2d St. Cincinnati, 0:  

g\�� �1i��M ®OiJ©�tt� 
Toledo Ohio,US 1JJ, 1 2 5  , Vu lcan Place 

e \tlllcan Iron worKS co. 
Veeder Counters 

to register reciprocating 
movements or revolu
tions. Cnt full  size. 

Booklet Free 
V EEDER MFG. CO. 

Hartford, Conn. 
Oyclometers, Odmneters, 
TachometerI:'. Oounters 
ana Fine OastilJ1gs. 
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specialtyof seJ ectin,z stones for a]] spe
Cial purposes. Send, fo'r catalOGue H Z- " 
The CLEVELAND STONE CO. 

2d Floor. Wilshire. C l eveland.  O. 

The i'ASTER " is the bed Fren{'h 
motor on the market for lighting houses, 
hotels, etc. Small, compact, simple and 
safe to operate. 1\l otiye power alcohol, oil 
or gas. 2 and 4 cylinders. G-rl?at power 
for small engines. Easy running. Write 
for illustrated Price List. 

A S T E R  
1591 Broadway 
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Mustard & Company 
GENERAL IMPORTERS AND 
C O M M I S S I O N  A G E N T S  

Plumbing Supplies, Safes and Scales. The largest Hardware 
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BOUND-VOLUME ONE 
Profusely Illustrated. Large Quarto. 426 

Pages. Green Cloth Covers Pro
duced in Several Colors. 

A Beautiful Book. 
Price $3.50 

This volume. containing house plans, many suggestions for 
the decoration and furnishing of the home; also for the im
provement of the grounds and the gardens, is indispensable to 
those reqUlring such information. 

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

Scientific American 
NEW BOOKS, ETC. 

WIRELESS TELEGRAPHY. Its History, The- There is nothing 
ory, and Practice. A. Frederick Col- to say of 
lins. New York : McGraw Publishing 
Company, 1905.  12mo. ; pp. 299 ; 332 Uhi' Th���11 
illustrations. Price, $3 .  1 ,.-O � �� 

This is an excellent and very complete work .,.,""" 4 � � on wireless telegraphy. All  phases of the sub
ject are treated with a definite, logical se
quence, which brings the ·state of the art down 
to the present time. Each subdivision is ap
proached with a brief historical introduction, 
which is followed by a theoretical discussion, 
after which the various experiments are out
lined, and finally the practical workings are 
described. Thi s  logical method of dealing with 
the subject renders the work valuable to the 
studeut as well as to the trained specialist. 

MODERN LIGHTNING CONDUCTORS. An Illus-
trated Supplement to the Report of 
the Lightning Research Committee 
of 1905. With Notes as to the Meth
od of Protection and Specifications. 
By Killingsworth Hedges, M.LC.E. 
and M. LE·.E., Hon. Sec. to the Light- I ning Research Committee. London : 
Crosby Lockwood & Son, 1905.  New 
York : D. Van Nostrand Company. 
Svo. ; pp. 119.  Price, $3 .  

T h e  chief basis for confidence that t h e  theory 
of protection from lightning is to be made 
fairly clear, and the matter of c ontrol soon 
come into an existing practice, lies in the con
ferences, reports, and numerous other research
es on modern lightning conductors, a great deal 
of which matter bas been used for the p urposes 
of this volume. The author deals materially 
with the Report of the Lightning Research 
Committee and information supplied by the 
Observer's  Reports of this scientific body, in 
fact, a s  the title states, it is their illustrated 
supplement. Mr. Hedges throws signal ability 
into the work of facilitating the opening up of 
a new field of inquiry, made possible by the 
efforts of Sir Oliver Lodge and other scientists. 
In a comprehensive manner the methods most 
suitable are explained, il lustrations of the 
necessary accessories are given, also a descrip
tion of arrangements in use on the Continent. 
He inc ludes the introduction to the L. It. C. 
report, 1905, by Sir Oliver Lodge, wherein this 
eminent authority claims, that "it is not so 
much quality of electricity that has to be at
tended to, as electrical energy ; that this elec
trical energy is stored between clouds and 
earth in dangerons amount, and that the object 
should be to dissipate it, not as quickly, but 
as quietly as possible." The work is rich in 
notes on the latest American and Continental 
practice, specifying that of Hollaud, Belgium, 
F'rance, Germany, Hungary, and italy. A chap
ter on examples of lightning stroke on protect
ed buildings confirms the meaninglessness of 
the familiar term, "area of protection." It is  
full  of quotable facts ; its seventy-four engrav
ings are an efficient contribution to diagram 
and pictorial accuracy needed in such cases, 
and notwithstanding it is somewhat discou rag
ing to be told that the present system of light
ning rods, which will protect from one class of 
flash, may not be able to  shield a bnilding from 
injury by the other class ; still the student 
will find that it sets out clearly the theory of 
lightning, and the way one can, to a great ex
tent, protect a structure by suitable conductors, 
and thus dissipate its energy. 

PRACTICAL ENGINEER POCKETBOOK FOR 1(> 0 6 .  
Manchester, England : Technical 
Publishing Company, Ltd. No date. 
24mo. ; pp. 59S. Price, 60  cents. 

Like the Practical Engineer Electrical Pocket
book the Practical Engineer Pocketbook is al
ways a welcome visitor. "-e can well remem· 

bel' seeing the first edition some eighteen years 
ago. Now the work has waxed fat and im

proved both in accuracy and in scope. It is 

one of the best pocketbooks which we have 
ever seen, and is unquestionably the most eco
nomical as regards its purchase price. It is a 
book which we can heartily recommend to 
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WIRELESS TELEGRAPHY.-ITS PRO-
gress and Present Condition are well discussed in SOlEN· 
TIFW AMERICAN SUPPLEMENTS 1 425. 1 426, 1 42'-. 

1 386, 1 388. 1 389, 1 383. 1 3 8 1 , 1 32,-. 1 328, 

1 329. 1 43 1. Price 10 cents each, by mail. Mnnn & 
Co., 361 Broadway, New Y ork City. and all newsdealers. 
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also laboratories completeJy and specially equipped to 
teach all component parts of automobiles. 

SPECIl'£Y �8'b1�'knJn�Bltsi,e{'vNERS. 

Troubled with Faulty Ignition ? 

mechanical engineers. Equip your ear, launch or enrdne with ' 
the Apple Automatle Battery 

THE INVESTIGATION OF MINE AIR. Edited Charger. Quickly puts an end to all bat-
by Sir Clement Le Neve Foster, D. Se., :)li:d

t���I�,Sj�k:,�:
piWithh�his �:�li��lJ; 

F.R.S., and J. S .  Haldane, M.D.,  F.R.S. r�krw��d ;;�o��e�r;,rj�!v��\�����t;�:�d�� 
London : Charles Griffin & Co., Ltd. f" hom home. Wdte to-day fm full in-
Philadelphia : J. B. Lippincott COID- �<;;.[:l��o�t. l��i� ��!e���D���;l:i()�i�fg. 
pany, 1905.  12mo. ; pp. 191.  Price, $2 ' 1 �IIIIE:=:Iiiii�����;::;:;;iiiIII���: 

The present book is an account by several -.-- --
YOUR 

.----
authors of the nature, significance, a�d pr�cy- N Keep PANTS Pressed 
cal methods of measurement of the ImpuntJes 

t ' th ' th 
. f oll " e and metal ' LIKE NEW. NO TROUBLE 

me WI In e aIr  0 c . 
len s . - I  The U Little Wonder " �esser is the sim-

Iiferous mines. No questIOns reCClve closer plest and mos� satisfactory device for its 
attention from mining engineers at tbe present . g��&= ::;�� �'Ii�:YJ�%f �r1�� 35c. 
time than those relating t o  the health and G. E.  PROCTOR CO., 1 40 Nassau St . , N .  Y. 
safety of the men under their charge, and 
among all the danger s  which threaten the 
miner or impede his work, none are more 
and urgent than those due to impure air. 
A knowledge of the impurities in mine air, 
their sources and their effects, has thus be
come almost a necessity to mining engineers. 
A number of English and foreign authors col
laborated In the production of the present 
volume, which is unusually c omplete and is 
also adequately illustrated. 

DIE HEMMUNGEN DER UHREN. Ihre Ent
wicklung, Konstruktion, Reparatur 
und Behandlung vor der Reglage. By 
C.  Dietzschold. Krems a. Donau, 
Nied.-Osterr, 1905.  Svo. ; pp. 234 .  

T h e  author h a s  presented here a most thor
ough treatise on watch and clock escapements, 
from both the mecbanical and matbematical 
standpoin ts, 
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I SCHOOL CHEThllSTRY. A New Textbook for 
High Schools and Academies. By El
roy M. Avery. Ph.D . •  LL.D. New 
York : American Book Company, n.d. 
16mo. ; pp. 243. Price, $1.20. 

Clearness and accuracy of statement mark 
the definitions, directions, and explanations. 
The experiments are simple and instructive, 
easily performed, and adapted to the use of in
expensive and easily obtainable apparatus. 
Unusual space is devoted to chemistry as ap
plied to important industrial processes. In 
fact, every modern topic pertaining to the 
science that is worthy of consideration re
ceives its proper treatment ; the practical ap
pl ications of chemistry to  the affairs of every
day life, such as the contamination of water, 
bread making, the fertilization of soils by the 
action of nitrifying bacteria, etc. , are given a 
Ilreat amount of attention . 

PRACTICAL PATTERN MAKING. By Paul N. 
Hasluck. Philadelphia : David Mc
Kay, 1905.  16mo. ; pp. 160. Price, $1.  

"Practical Pattern Making" contains in a 
form c onvenient for everyday use a compre
hensive digest of information contributed by 
experienced craftsmen. 'l'he au thor is too well 
known as a ve'rsatile amateur mechanic to need 
any introduction to the readers of the SCIEN
TIFIC A�IERICAN. The illustrations, which 
number 300, are excellent. 

ApPRECIATION OF PICTURES.  A Handbook. 
By Russell Sturgis, A.M., Ph.D. New 
York : The Baker-Taylor Company, 
1905.  Svo. ; pp. 30S .  Price, $1. 5 0  net. 

'I'he author is a very well-known writer on 
art topics, and was editor of an important dic
tionary of architecture. Mr. Sturgis's long 
experience in art matters gives him an au
thority in dealing with painting. The present 
volume, which is handsomely illustrated, haa 
seventy-three well-executed engravings and 
takes up the Epoch of Primitive Charm ; the 
Epoch of Early Triumph ; the Epoch of 
Achievement ; the Epoch of Splendor ; the Be
ginnings of Modern Gloom ; Recent Art, Color 
and Light and Shade ; Recent Art, Sentiment 
and Record ; Hecent Art, Monumental Effect. 
The hook is one which we can heartily recom
mend. 

ELEMENTS OF DESCRIPTIVE GEOMETRY. By 
Charles E. Ferris. New York : 
American Book Company. No date. 
Svo. ; pp. 127. Price, $1 .25 .  

Inquiry among the  leading draftsmen shows 
that nearly all their work is done in the third 
quadrant or angle. It seems reasonable, there
fore, to teach the subject of geometry in tech
nical schools as  it will be used by graduates: 
Many years of expetience in teaching this sub
ject proves to the author that the student may 
learn to think with this p roblem below the 
horizontal and behind the vertical and pe1"pen
dicular planes, just as well as above and iu 
front of these planes. A large number of prac
tical examples given in the past were assigned 
to cadets at the United States Naval Academy, 
and the author considers that they will serve 
well to il lustrate the principles of descriptive 
geometry . 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for th� Week Ending 

Ft;bruary 27, 1 906. 

A N D  E A C H  B E A R I N G  T H A T  D A T E  

[See note at end of list abont copies ot these patents.] 

Adding machine, J. Pallweber . . . . . . . . . . . . . .  813 , � ;8 
Adh.esive brace, flexible, A. Freschl . . . . . . . .  813, 790 
AerIal top, A. L. Platt . . . . . . . . . . . . . . . . . . . . 813,519 
Air t!rake coupling, automatic, A. H. Skil-

lIngs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 813.747 
Airship tower, rE'volving, S. M. Friede . . . . . 813,549 
Alcobol burner, J. H. Erns t .  . . . . . . . . . . . . . . 813. 783 
Amalgamator, Draper & Hay . . . . . . . . . . . . . 813, 780 
Amusement device, A. Dalton . . . . . . . . . . . . . 813, 953 
Animal call, J. Brunner . . . . . . . . . . . . . . . . . . . 813 853 
Annealing or malleableizing oven, Cassady & ' 

Bergman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 813, 483 
Ann�nciator, J. A. Wotton . . . . . . . . . . . . . . . .  813,931 
Apron or belt guide, automatic, W. J. Asher 813, 995 
Automobile, F. }.H. Blair . . . . . . . . . . . . . . . . . . 813, 541 
Automobile turn-tablc, H. R. Stickney . . . . . . 813,462 
Automobiles, frame for wind shields for 

Simm & Olson . • . . • • . . • • . • • • • • • • • • • • . : 
Axle box, J. R. ' Fleming . . . . . . . . . . . . • . • • . . .  
Axle mechanism, vehicle, H. Hill . • • • . . . . . .  
Badge. J. A. & J. C. Doran . . . . . . . . . . . . . .  . 
Bag, T. 1\fanuha,n . . . . . . . . . . . . . . . . . • . . . . . . .  
Rag tying machine, P. Rudd . . . . . . . . . . . . . .  . 
Balers, division block for hay, S. H. Pitkin . 
Baling press, G. 1\1. Washington . . . . . . . . . .  . 
Band cutter and feeder, H. C. Wallace . . . .  . 
Barrel stand, C. A. Rlek . . . . . . . . . . . . . . . . . . . 
Basket machine, automatic, S. L. C'asella . .  . 
Bat, baseball, C. H. Buebler . . . . . . . . . . . . . .  . 
Battery . See storage battery. 
Bayonet and telescope, combined, F. W. 

813,524 
813.962 
813,424 
813, 624 
813, 440 
813, 832 
813, 665 
813,603 
813,847 
813. 587 
813, 773 
813,400 

Stillwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 813,677 
Beam, combined steel and concrete, J.  Kahn 813,803 
Bearing, antifriction, V. L. Ricc . . . . . . . . . . . 813, 989 
Rearing, automobile wheel. C. S. Lockwood . 813,905 
Bearing, axle, J. K. Gourdin . . . . . . . . . . . . . . 813, 880 
Bed bottom, adjustable, J. Sbepberd . . . . . . .  81 3,458 
Bed, metal. C. J. Widegren . . . . . . . . . . . . . . . .  813,471 
Beet digging machine, A. H. Krame r . . . . . . .  813,978 
Beverage carbonator, J. H. Fox . . . . . . . . . . . .  813,414 
Bicycle brake, G. A. Love . . . . . . . . . . . . . . . . .  81q,906 
Binder, file, C. R. Nelson . . . . . • . . • • . . . . . . .  813,817 
Binder-file, C. R. Nelson . . . . . . . . . . . . . . . . . . 813,818 
BInder, loose leaf, E. A. Trussell . . . 813, 752, 813,753 
Bindel', loose leaf, W. J.  Schultz . . . . . . . . . . . 813,919 
Binder, temporary, J. N. Christensen . . . . . . 813, 948 
Biscuit cutting machines, sprinkling gran� 

ular substances on dough in, T. & J. 
V icars, .Tr. . . . . . . . . . . . . . . . . . . . . . . . . . . .  813. 680 

Bleaching liqnor, apparatus for preparing, 
I.'. L. Bartelt . . . . . . . . . . . . . . . . . . . . . . . . . 81 3 , 68S 

Block system, automatic electriC, A. M. 
Mott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  813, 909 

Blower, I1replace alld lIrate, W, F. Lowry . . 813,506 
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SORE TH ROAT 
To prove the Efficiency of 

Hydrozone 
to Sore Throat Sufferers, I will send 

One 25 Cent Bottle Free 
to everyone sending me this adver
tisement with IO cents to pay postage 
and packing. Hydrozone is a harm
less germicide, indorsed and success
fully used by leading physicians. Not 
genuine without my signature on 
label. Ask for Booklet on Treatment 
of Diseases. Sold by Leading Drug
gists. Good until May IO, 1906. 

q�. � 
Dept. V, 63 Prince Street. New York 

Convert 
Your Bicycle 10:0 Motorcycle 

at small cost by attacblng 
the self-starting 

e >I h.p. Power Outfit 
. includes all parts by 

a n  easily 
�i;���.�ELj��r��!���b

le 'l lb� 

Road freighting Traction fngines 

Over 200 ill use on Pacific 
Spain, India, Central America, 
have them. 

Engines lIO Horse·power .. Wood, Coal, or Oil 
burning. Hauls 50 tons, takes grades 5 to 25 per 
cent. Capacity each car 16 ton·s. 

THE BEST MFG. 'COnPANY 
San Leandro, California 

Cable Address. DANBEST. Write for OWl" New 
Codes, Westeru Union and MiiNlel. Catalogue No. 18 

ELEOTRO MOTOR, . SIMPLE, HOW TO 
make.-By G. M. Hopkins. ;Des\iription of a small elec
tric motor devised and constructed witb a view to as�ist. 
ing amateurs to ruake a J:Qotor which might be driven 
with advantage by a current" derived from a battery, and 
which wouJd have sufficient power to operate a foot 
���

h
w{t�

n
li �:����� r�ci���l��d�� °SvCell����w�

a
�ft��: 

!CAN SUPPLEMENT, No. 64 \ .  Price 10 cents. To be 
had at this· office and from all newsdMlers. 

J A G E. R  
4-Cycle 

Marine 
E.ngines 

Skillfully designed and well 
butlt. SingJe lever control, com
bining automatic carburettor :��� :&::� r���n��·d r�i!:�!Rf; 
under most trying conditions. 
Slzes 3 to 60 h. p. SeLd for catalog. 

CHAS. J. JAG ER C O .  
Cor .  High and Batterym arch Sts., 

Bosto n ,  Mass. 

" Economo " Emery Wheel Dresser 
SIZE 12 IN. Made of an abra.<lh-e 

nearly tIS hard 1IoS a 
Black Diamond. Will 
true or shape any 

Economo "Combination" Dresser h!':f.
ls ¥h':r.'J:u!:i' 

• , .  - -- - -�- ,  = "la�sedainr���h;�� L,! of ·< �conom.o." Send 
--- Iii � � ........... 

-
for circuhr. Dresser 

......... sent on approval. 
IlITEBl'iATIOIUL SPECIALTY CO., 360 UoldeD ATe., Detroit, lIIi,h. 

Scientific American 2 19 
Boat launChing apparatus, ship's, R. H. 

Robinson . . . . . . . . . • . . . . . . . . . . . . . . . . . . .  813,915 
Boiler construction, J. M. McCiellon . . . . . . . .  813,986 
Boiler tube, W. C .  Bracken . . . . . . . . . . . . . . . .  813.768 
Bolt locking washer, H. W. Ketcbam . . . . . .  813,714 
Boot and shoe cleaning and polishing rna-

cbine, B. F. Lloyd . . . . . . . . . . . . . . . . . . . 813,904 
Bootb. dressing, T. A. McGuire . . . . . . • . . . . .  813, 661 
Bottle filling device, Wister & Townsley . • • •  813,761 
Bottle, mucilage, Ii'. M. Munroe . . . . • • . • • • •  813,813 
Bottle, non·refillable, W. J. Higman • • • • • .  813,421 
Bottle, non·refillable, G. Fensky . . . . . • . • • • •  813,547 
Bottle, non·refillable, J. M. Kilduff. 813,715, 813,804 
Bottle, non·refillable, S. F. Ettinger • • • • . •  813,961 
Bottle, nursery, B. Holladay . . . . . . . . • • • • • •. 813,894 
Bottle stopper, W. H. Redington . . . • . • • • • •  813.449 
Bottles, machine for the manufacture of 

capsules for, E. Watzke . . . . . . . . . • . • • •  813,604 
Bottling macbine, E. U. Mack . . . • . . • • . . • . .  813,562 
Box macbine, J. P. Wrigbt. . . . . • • . . • • • • • • . •  813,608 
Bracelet, '1'. W. Foster . . . . • • . . • • . • • • • . • • .  813, 697 
Bracelet, W. Wallen thin . . . . • • . . . • • • • • • . . .  813,755 
Bracket. H. F. Keil . . . . . . . • • • • • . . • • • • • • . •  813,501 
Brake and track sanding mechanism, M. A. 

De France . . . . . . . . . . . . • • • . . • • • . • • • . . • .  813 ,691 
Brake beam, C. F. Huntoon . . . . • .  813,704 to 813,706 
Brake beam, C. H. Williams, Jr • . • • • • • • • . •  813,758 
Brake beam, C. F. Huntoon . . . . • • . . . . . . . .  813,798 
Brake beam, H. B. Robischung . . . . . . • . • • .  813,916 
Brake beam, reinforced, C. E .  Bauer . . . . . . .  813,612 
Brake beams, adjustable head for, R. L. 

Ettenger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  813.960 
Brake block and sboe, L. G. Gallup . . . . . . . .  813.640 
Brake hanger, O. W. Wittmer . . . . . . . . . . . •  813,476 
Brake operating mecbanism, J. & J. Galey . .  813,856 
Bridle, H. I. Hansbrough . . . . . . . . . . . . . . . . .  813,886 
Briquet machine, H. E. Marsh . . . . . . . . . . . . .  813.657 
Broom bolder, W. M. Kellogg . . . . . . . . . . . . . .  813,712 
Brush and mop holder, combined, E. B. 

Golden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  813,550 
Bucket, clam shell, J. C. Slocum . . .  813.527, 813,528 
Building construction, G. F. Flsber . . . . . . . . .  813,548 
Burglar alarm, J. & G. G. Roderick . . • • . . . .  813,917 
Burial casket, J. Blake . . . • . . . . . . . . . • . . . . .  813,942 
Burning buildings, device for leading ani· 

mals from, :E. E. Higgins . . . . . . . • . . . • •  813,496 
Bushing, bung, G. H.  Ricke . . . . . . . . • • . . . • •  813,990 
Butter, etc., machine for cutting, E. K. 

Carter . . . . . . . . . . . . . . . . . . . . . . . . . • . . • • • •  813,858 
Calendar standard, desk, F. A. Hale . • . . • • •  813,553 
Camera, H. A. Farrand . . . . . . . . . . . . . . • . . • .  813, 633 
Camera attachment, M. I. Loryea . . • • . . • • • •  813,808 
Can body making machine, W. Cameron . • • •  813,772 
Can beading machine, J. Brenzinger. . . . . . .  813,482 
Canceling machine, W. G. Maynard . . . . . . • •  813,809 
Candy IJcreening machine, F. W. Draudt . . .  813 ,626 
Cane cutting machine, sugar, J. A. Bolden . 813,943 
Car body underframe construction, O. S. 

Pulliam . . . . . . . . . . . . . . • . . . • . . . . . . . . . . .  813,667 
Car brake, J. F. Henner . . . . . . . . . . . . . . . . . 813,889 
Car brake operating mechanism, J. O. Nei· 

kirk . . . . . . . . . . . . . . . • • . . • • . . . . . . . . . . . . .  813,511 
Car coupling, A. Kelly . . . . . . . . . . . . . . . . . . . .  813, 650 
Car coupling, W. 8. Scbroeder . . . . . . . . . . . . •  813,744 
Car coupling, emergency, 'Varner & Jacobs. 813,469 
Car door actuating mecbanism, J. Levak . • .  813.807 
Car door, grain, V. Elmquist . . . . . . . . . . • • • • . 813,631 
Car door hanger, E. F. Luce . . . . . . . . . • . . • . .  813,724 
Car, dump, S .  Otis . . . . . . . . . . . .. . . . . . . . . . . . . 813,733 
Car fender, A. B. Wilson • • . . • • . . • • . . . . . • .  813,475 
Car fend"r, M. E. John . . . . . • . . . . . . . • • . . • • .  813,498 
Car fender, �'. J. Fairchild • • . . • . . . . . • . . • • •  813,632 
Car fender, C .  Bauer • . . . • • • • • • . . . . . . . . . . •  813,938 
Car for preventing side Slip, motor, T. G. 

Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  813, 684 
Car, railway motor, G. H. Howard . . . . . . . . .  813.427 
Car replacer, W. P. Byrd . . . . . . . . . . . . . . . . .  813, 655 
Car wheel bub, D. Haslup . . . . . . . . . . . . . . . . . .  813,418 
Cars, steel side stake for, E. 1 .  Dodds . . . . • 813,488 
Oarbonating apparatus, liquid, P. C. Haan. 813,883 
Carbureter, F. A. Law . . . . . . . . . . . . . . . . . . . .  813,653 
Carbureter, E. E. � Adams . . . . . . . . . . • • .  e • • • •  813,683 
Carbureter, G. H. Holgate . . . . . . . . . . . . . . . .  813,796 
Card or cbeck receiver, J. C .  Tutt . . • • • • • • •  813,468 
Card, order, R. W. Bailey , . . . . . . . . . . . . . . . . 813,764 
Cardboard, sheet metal, wood, etc. , with 

paper, etc. , F. E. Jagenberg . . . . . . . . . . . .  813,708 
Carpet fastening, G. W. Voelkle . . . . . . . . . • .  813,845 
Cartridge loading macbine, S. B. Kimber . . .  813,435 
Caster, stove leg, H. Landis . . . . . . . . . . . . . . .  813,438 
Casting hollow ware, mold for, Cook & Con· 

ra tb . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . .  813,405 
Casting purposes, forming molds for, J. G. 

Weyer . . . . . . . . . . . . • . . . . • • . . . . . . . . . . . . .  813,605 
Catch, safe.ty, O. Lamaccbia . . . .. , . ,  . . . . . . .  : 813,436 
Cattle or stock guard, W. H. Kennedy . . . . .  813.713 
Cellulose solution, E. W. Friedrich . . . . . . . . .  813,878 
Cement and cement construction, treating, 

M. Tach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 813,841 
Cement burning process and apparatus there-

for, B. E. Eldred . . . . . . . . • • . . • • . . • . • • •  813,627 
Cement kiln, '1'. A. Edison . . . . . . . . . . . . . . . . . 813,490 
Cement kiln heat regenerator, C. Ellis • • • . • •  813,630 
Cement, production of, B. Grau . . . . . . . . . • • •  813,965 
Centrifugal machine, A. }-"reitag . . . . . . . • • • •  813,963 
Cbuck, drill, H. L. Goit . • . . . . . . . . . . . . . . . . . .  813, 864 
Cburn, J. F. Mangan . . . . . • . . . . . . . . . . . . • . . .  813,563 
Churn and cream whipper, combination, S. 

S. Hitcbcock . . . . . . . . . . . . . . . . . . . . . . . . .  813,497 
Cburnlng apparatus, McCardle & Davis . . . . .  813,732 
Cigar bunching machine, Berman & Harris . 813, 766 
Clasp, I . Steinberg . . . . . . . . . . . . . . . . . • . . • . • •  813,838 
Clock movement. S . Golombek . . . . . . . . . • . . •  813,644 
Clock. sbadow, R. B. Smith . . . . . . . . . . . . • • • •  813,836 
Clotb folding macbine, W. H. Hacking . . • • •  813,552 
Cloth winding and measuring machine, J. J. 

Scbolfield . . . . . . . .  . . . . . . . . .  . .  . .  . . . . • • • •  813,743 
Clotbes line prop, A. J. Campbell . . . • • • • • .  813,947 
Clotbes pin, Rumfield & Donaho . . . . . . . . • • .  813,589 
Clutcb, friction, S . C. Anker·Holtb . . . . . . . . .  813.396 
Clutch, sbaft, M. Deiller . . . . . . . . . . . . . . . . . .  813,869 
Coated strip and making the same, Chap-

man & Stone . . . . . . . . . . . . . . . . . . . . . . . . .  813, 618 
Coffee cooler and stoner, W. Dean . . . . . . . . . .  813,955 
Collar blank assembling macbine, H. C. Mil· 

ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  813,908 
Collar fastener. borse, J. G. Clausen . . . . . . .  813, 863 
Column, solid rim wood, Robinson & Bible . . 813.450 
Compressor, H. Mikorey . . . . . . . . . . . . . . . . . . .  813,443 
Concrete block mold and block, C. K. Lam· 

bie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  813,721 
Concrete building blocks, machine for manu

facturing, W. H. McDowell • . . . • • . . • • .  813,573 
Concrete construction, reinforced, C. H. 

Black • . . . . • . . . . . . . . . . . . . . . . • . . • • • • • • • •  813,540 
Condenser, steam, J. A. Dillon . . . . . . . . . . . . 813,486 
Condiment bolder, D. Jones . . . . . . . . . . • . • • .  813, 649 
Conveyer, F. R. Willson, Jr . . . . . . . . • • • • • • •  ; 813,474 
Conveyer cbute, F. R. Willson, Jr . • • • . • • • •  813,473 
Corn cutter and shocker, E. & H. S. Berry . 813,851 
Corn lifting device, J. M. Miller . . . . . • . . • . •  813,509 
Corset, apparel, D. Kops . . . . . . . . . . . . • . . • . .  813,805 
Cot and cradle, folding, M.. Reilly . . . . . . . . . .  813,521 
Crate, bottle, R. M. Harrover . . . . . . . . . . • . . 813,699 
Crate. sbipping, J. H. Bubar . . . . • • • . . • . . . •  813,944 
Crucible sbaker, W. S. Mather . . • . . . • • • • • • •  813,658 
Cup. See on cup. 
Curtain fixture, J. Cramer . . . . . . . . . • . • . • • • •  813,865 
Cutting mecbanism, W. A. Sylvester . • • • . • .  813,598 
Cycle lock, K. Ballad . . . . . . . . . . . . . . . . . . . . . 813,937 
Cyllnder tootb, L. P. Pederson . . . . . . . . . . . . .  813,579 
Dam, retaining wall, or breakwater, J. S. 

Fielding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  813 ,695 
Damper regulator, E. B. Rayner . . . . . . . . . • .  813,669 
Dandy rOll, J. R. Sinclair . . . . . . . . . . . . . . . • . •  813,835 
Decorative process, A. Kummerow . . . . . . . . . 813,720 
DeSigns on bricks, etc. , apparatus for the 

production of line. C. W. Schou . . . . . . .  813,592 
Display easel, magazine, J. H. Howe . . . . . . .  813,428 
Diving apparatus, Iwanaml & Woodward . . .  813,431 
Dolly, pneumatic, J. A. Sbepard . . . . . • . . . . .  813,921 
Door cbeck and closer, E. L. Eldridge . . . . . . 813. 693 
Door hanger, R. B. Browne . . . . . . . . . . . . . . . 813,399 
Door jamb, adjustable, J .  R. Corbin . . . . . . . . . 813, 690 Door stop and retainer, D. J. Taylor . . . . . . . 813,927 Doors, metallic frame for revolving, T. Van Kannel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  813,602 Draft equalizer. A. Krabn . . . . . . • . . . . . . . . . .  813,502 ��:n �4�:l1���: if· AEdd::

e
.�

t ::::. : :  : : : : : : : :  m:��� Draft rigging carrier and body bolster, O .  S. Pulliam . . . . . . . . . . . . . . . . . . . . . . . . . . . .  813,666 Drafting instrument, G. Ring . . . . . . . . . . . . . . 813.827 DrE:dge. submarine, T. Avery, Jr . . . . . . . . . . .  813,935 Dress form, C. Launer . . . . . . . . . . . . . . . . . . • •  813,652 Drinking fountain, poultry, T. A. Davis . . . .  813,954 Dye and making same, o.r�nge-yellow sulfur, 
R. Gley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  813,643 Dyeing apparatus, E. Zil\essen . . . . . . 813,478, 813,479 Eaves trougb hanger, W. G. Rau . . . . . . . . . .  813,826 Electric circuit ground connection, J. 'B. 
Simpson . . . . . . . ... . .  '. .  • . . • • . . . • •  . . • • • • • •  813,526 

BUilD YOURr ,OWN BOAT 

BY THE BROOKS SYSTEM 
There is 40 reason WhYlOU canuot own as lIrood a boat as the best boat facto1"f can produce i __ you will ll8e your leisure time to ndvantaKe and bllIld it yo.urself. Th� fact that anrone using tbe. Brooks System, no matter how in,experIenced he 1 8  In the use 0 tools. can buIld his own boat at the cost ,,/ a little lumber and a few nails, has brought boats within the reacb of all. All tbe Doats built last year, by all the boat factories in the United States, combined in one tleet, would not equal the number of boats built durin� the same time by novices using the Brooks System. Cur catalog give!:! j)ages of testimonials with phot"graphs of tbe boats built by amateurs uslng the Brooks !System. 
The Brooks System consists of" exact size printed paper patterns of every piece that Koes into the boat, a complete "et of halftone illus_ 

trations showinllr an actual pictnre of each step of the work properly done, detailed instructions to build, covet'iug- the entire const)'uction of the boat and an itemized bill of all material required and hGW to secure it. 
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�o�UI.?ft:�P::g� part in its rignt place-what kind of a nail to use-how to drive it-you drive it. 

You need no mechanical ability, the Brooks System supplies this-how is sbown in tbe catalog. 
Many professional men are takinrr up the Brooks System for mental relaxation-for the pleasure or working with their hands and for exercise. 
We have started hundreds iu the boat building business., One man bu ilt �ix-��:� �.;'��i{i?e� OW':, sf"J�s�';,

t
J
e
ib� �

a
:�:�����y d1d�h�

e
���I!��

n
SOIZ;�����:i�

a
�� a big profit. . 

You need buy nothing from us but the patterns. We bave them of all kinds and sizes, from smail Row-boats and Canoes to Sea .. going Yachts. We have over fifty styles and sizes of boats and boat patterns. each one perfect in design tor its purpose. Our catalog illustrates tbe product of tbe best statf of designers in the world. 
Over ten thousand amat.eurs througbout the world successfully built boats by 

the Brooks System m \905. 
When so ordered, Patterns are Expressed, Charges Prepaid. C. O. D., Allowing 

Examinatlon. 
K N O C K  D O W N  BOATS 
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raw material. 
ILLUSTRATED CATALOG OF ALL OUR BOATS FREE 

BOOKS WE PUBLISH : 
Useful Information for t.he Amateur Yachtsman and Boat Builder. Price 25 cents 
��g:�}n];��{:;n���r0f.���\��l

oMitrlfu�I�:�;'liWr�.;'t:i)l�enr�ce 25 cents 

B R O O KS BOAT M FC .  CO. 
Originators of the Pattern System of Boat Building 

.403 S h i p  Street Bay City, M ich. ,  U. S. A. 

U.L RI6aANO. 

Unless placed on our bracket. 
You WOUldn't think of USlllg a pen 

..... 

� fL.OOR 't'IM8LR&. 

a penholder ; n e i t h e  r 
should you use a 'phone 
without a 'phone holder. To 

A Perfect manicure. A Sanitary C i gar Cutter. 
Klip-Klip " Duo " (two in one) has a 

sharp steel clip, file and cleaner. 
. Keeps the nails i n  perfect condition. 

Also a separate blade which cuts cigars 
quick and clean. I t  is sanitary. Phy
sicians say everyone should use his 
own cigar cutter. It  is light, compact 
and handsomely finished and sells at 
sight. Two combined for one price. 
At all dealers or mailed ll.pon receipt 
of 25c. The "original" German silver 
Klip-Klip (manicure only)-same price. 
Your money back if you want it. 

MANUFACTURED ONLY BY THE 
KLIP-KLIP COMPANY 

6 6 6  Clinton Ave., S., Rooh .. t.r, N. Y. 

T H �  E U R E K A C LI P  
The most Ilseful article evpr invented for the purpose. IndisQE'nsable to Lawyers, Editors, Students: Bankers, Insurance Companies and business men @'enerally. Book marker and papEr clip. Does not mutilate the paper. Can' be used repeatedly. In buxes of 100 for 25c. To be had of aU bookse))ers. stationers 
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AIco Acetylene Gas Burners 
For House Lighting or Auto and Yacht Lamps. 

Look better. last longer. burn brighter. and 

are cheaper than all others. Price $2. 10 doz. 

American Lava Company, Chattanooga, Tenn. 

THE OBER LATHES If For Turning Axe, Adze, Pick. 
Sledge, Hatchet, Hammer, Auger, 
lfile, Knife and Chisel Handles . 
Whltlletrees, Yokes, Spokes, Porcb 
Spindles, Stair Baiusters Table . and Chair Legs and other irregular 
work. 

, , II:'W" Send for Circular A. 
The Ober Mfll. CO., 1 0  Bell St .. Chagr in  Fal ls .  0 .. U .S.A. 

duce our extensive line of office 
helps more widely, we offer 5. 000 
of o u r  N O . 1 A m e r i c a n  
Telephone Holders 

(Ret2.�ot::ee, 95 ���t� 
This bracket has a sixteen inch ����!!!�� extension. oxidized 0 f n i c k e 1 

� fi nish. Better send at once ; 5 . 000 

Our Booklet of holders won't last IOllg. 
OF}'ICE JlELl:'S American Book BrD(>ket Co. l1ulled F UEE 980 Drexel lHdg., Phila. ,  Pa. 

A Sterling Silver 
Cigar Cutter 

that every smoker wilT be glad 
to own. No matter ill what 
part of the United States you 
live we will mail one 

For One Dollar The R. S. 
Cigar Cutter 

" L E A D E R ." 
H H. P. Oasolene Auto·Marine Engine 

Built like a watch. Beautifully Finished. Accu-
raw�i��:tlnc��ratr���t

, �I�i�:!t'
e ��;iar��'

DCh�� 
from 15 to 1� feet in length. Price complete. 

$75 net, no discount. Thoroughly ¥uaranteed, 

fo���;!;�11��1���1. M��r::f;(
�:���s��Ptive Cata 

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

STEEL BOLLS 
for fiattening wire for all purposes 

li'"' Send for Catalogue. 

BLAKE & J O HNSON,  
P . O .  Box 1 064 ,  Wat e r b u ry, C o n n. 

AutoDlatic 
Water Supply 
Most economical, reliable and effi
Cient. If you have running wat-er 

}�:t �!��a�h
enf��� fuW :��i�t:b1: 

from spring, brook, or river, deliv · 
ered to any distance. Wri� for 
tatnlogue. 
N i agara Hydra u l i c  E n g i n e  Co 

140 Na .... u St., N. Y. 
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JUST PUBLISHED 

[Iectrician's 
Handy · Book 

BY 
Prof. T. O' Conor Sloane, A. M . ,  E. M. , Ph. D. 

Handsomely Bound In Red Leather, 
w ith Titles and Edges In Gold 

Pocketbook Style Price $3�50 

A thoroughly practical up - to - date 
book of 768 pages, covering the entire 
field of electricity. Contains no useless 
theory. Everything in it is to the point 
and can be easily understood by the 
student, the practical worker, and the 
every-day working electrician. The ad
vanced electrical engineer will also re
ceive great benefit from its perusal and 
study. 

FMteetltJo Ihlitlon Revised, Enlarged and Reset 

(ias, (iasol i ne a nd 
Oi l  (ngi nes 

hleluding Gas Producer Plants 

By GARDNER D. HISCOX, M. E. 

Price $2 50 

The only complete American book on 
the subj ect for Gas Engine Owners, Gas 
Engineers, and intending purchasers of 
gas engines, treating fully on the con
struction , installation, operation a n d  
maintainance of gas, gasoline, kerosene, 
and crude petroleum engines. 

The new rewritten, enlarged and re
vised 1 5th edition of this work has been 
prepared to meet the increasing demand 
for a thorough treatise on the subject. 
Its 450 pages give general information 
for everyone interested in this popular 
motive power, and its adaptation to the 
increasing demand for.. a ch�llP and easily 
managed motor requiring no licensed 
engineer. It is fully illustrated by 35 1 
Engravings and Diagrams. 

MODIRN MACHINE SHOP 
CONS TRUCTION 

E'Il1ipment and Management 
By OSCAR E. PERRIGO , M . E. 

Nearly 400 Large Quarto Pages, lllustrated 

by over · 200 EngravIngs Specially 

Made by the Author 

Price $5 .00 

A work designed for the practical and 
every-day use of the Architect who de
signs , the Manufacturers who build, the 
Engineers who p I a n and equip, the 
Superintendents who organize and direct, 
and for the information of every Stock
holder, Director, Officer, Accountant, 
Clerk, Superintendent, Foreman, and 
Workman of the Modern Machine Shop 
and Manufacturing Plant of Industrial 
America. 

SEND FOR DESCRIPTIVE CIRCULAR 

(Iectric Wiring, 
Diagrams and 

Switchboards 
B y  NEWTON HARRISON, E. E. 

Instructor of Electrical Engineering in the Newark 
Technical School 

P R I C E  $ 1 . 5 0  
A thoroughly practical treatise cover

ing the subject of Electric Wiring in all 
its branches, including explanations and 
diagrams which are thoroughly explicit 
and greatly simplify the subj ect. Prac
tical every · day problems in Wiring are 
presented and the method of obtaining 
intelligent results clearly shown. Only 
arithmetic is used. 

M U N N  &. CO. , P u bl ish ers ,  
36 1 B R OADWAY, N E W  YOR K .  

Scientific American MARCH 10, 1906. 

Electric machine, E. J. Willis . . . . . . . . . . . •  813, 472 
l!Jiectric motor control system, C. D. Gilpin. 813,879 
Electrical conductors, connector for, F. J. 

Troll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  813,538 
Electrically operated controlling mechanism, 

G. H. Fretts . . . . . . . . . . . . . . . . . . . . . . . . . 813,638 
Electricity meter, H. Aron . . . . . . . . . . . . . . . . 813, 686 
Electricity meter, clockwork, H. Aron • . . . . .  813,610 
Electrolytic apparatus, L. Van Scoyoc . . . . . . 813, 844. 
Electromagnetic motor, M. Cheever . • . . . . . •  813,775 
Elevating device, E. Robidoux . . . . . . . . . . . .  813, 830 
Elevator, D. Blackstone . . . . . . . . . . . . . . • . . . .  813, 941 
Engine , sparker, gas, A. P. rrallmadge . . . . . .  813,926 
Engine starting device, explosion, V. Erd-

menger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  813, 959 
Engines, incandescent igniter for use with 

Internal combustion, J. W. SeaL . . . . . . 813,456 
Engines, nozzle for turbine, H. Lentz , . . . . .  813,806 
Envelop and letter paper, combined, A. B. 

Magoun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 813,725 
Equalizer, four-horse, C., H. Matlock . • . • • • .  813, 567 
Elxcavator, W. R. Martin . . . . . . . . • . . . • • • . .  813, 566 
Explosive engine, G. Pendleton . . . . . . . . . . . .  813,736 
Explosive engine, H. K. Shanck . . . . . . . . . . . 813,746 
Eyelet, A. C. Nichols . . . . . . . . . . . . . . . . . . . . . 813,575 
Fabrics with finely , comminuted materials, 

machine for coating, H. Markus . • . . • • • . 813,564 
Feeder, W. G. Maynard . . . . . . . . . . . . . . . . . . .  813, 810 
Fence, J. Hinds . . . . . . . . . . . . . . . . . . . . . . . . . . . 813,971 
Fence machines, crimping mechanism for 

wire, Dillon & Frantz • • . . • • • . . • • . • . . . .  813,4{)8 
Fence post, W. J. Eade . . . . . . . . . . . . . . . . . . . 813, 782 
Fence post, ' J. C. McVey . . . . . . . . . . . . . . . . . . 813,816 
Fence post, P. J. Harrah . . . . .. . . . . . . . . . . . . 813, 966 
Fender, Chovan & Gex . . . . . . . . . . . . . . . . . . . .  813,776 
Fertillzer distributer, J. M. Hess . . . . . . . . . . 813, 556 
Fertilizer distributer, C .  Johnson . . . . . . . . . .  813,711 
FertUizer distributer, J. K. Gourdin . . . . . . . .  813,881 
Filing card, universal business, M. S. Teller 813,928 
Filing tray for card indexes, etc. , A. G. 

Yetter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  813,679 
FlIm frames, mlcrometrlcal adjustments for 

printing, B. Day . . . . . . . . . . . . . . . . . . . . . . 813,667 
�'i1ter, W. A. Hull . . . . . . . . . . . . . . . . . . . . . . .  813, 429 
Filter plate, W. B. Allbrlght .  • . • . • . . • . • . . . 813,395 
Filter, water, D. M. Pfautz . . . . . • . . • . . . . • • .  813,517 
Filtering apparatus, D. M. Pfautz . . . . . . . . .  813,516 
Filtering or purifying water, means for, W. 

Cowern . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  813,779 
Fire alarm, automatic, .W. A. Suttle . . . . . . •  813,533 
�'ire lighting apparatus, C. R. Salmen . . . . .  813, 453 
Fire lighting device. M. · L. Martin . . . . . . . . .  813,729 
Firearm, T. C. Johnson . . . . . . . . . . . .  813, 801 , 813, 802 
Fishing rod, J. B. Fischer . . . . . . . . . . . . . . . . . .  813,492 
Flashllght device, T. Azuma . . . . . . . . . . . . . . 813, 849 
Flood gate, L. W. Travis . . . . . . . . . . . . . . . . . .  813,842 
Fly screen, adjustable, J. A. Marquardt . . . . 813,727 
Fodder binder, J. Grill, Jr . . . . . . . . . . . . . . . . . 813, 646 
Frame. See Photographic printing frame. 
Fruit grader, W. C. Anderson, reissue . . . . .  12, 459 
Furnace radiator, C. Maag . . . . . . . . . . . . . . . . 813, 507 
Furnaces, gas relief valve for blast, E. L. 

Messler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  813,442 
Furniture pad, upholstered, F. D. Boyle . . . . 813, 616 
};'uses for electrical installations, inclosed 

safety device for, W. Fellenberg . . • • • • .  813,546 
Gages, base attachment for center, Baltzer 

& Starrett . . . . . . . . . . . . . . . . . . . . . . . . . . . .  813,997 
Game apparatus, E. Fahl, reissue . . . . . . . . . .  12,461 
Game register, Goss & Parker . . • • . . . • . . . • .  813,551 
Garment, W. J. Reid . . . . . . . . . .  : . . . . . . . . . .  813, 585 
Gas conduit controlling apparatus, R. N. 

Oakman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  813, 577 
Gas, generating, C. Ellis . . . . . . . . . . . . . . . . . .  814,001 
Gas lighting and extinguishing apparatus, 

R. N. Oakman . . . . . . . . . . . . . . . . . . . . . . . . 813. 576 
Gas producer, E. N. Trump . . . . . • . . . • . . • • .  813, 600 
Gas producer, C. Ellis . . . . . . . . . . . . . .  : . . . . . .  813.629 
Gas producers, operating, B. E. Eldred . • . • .  813, 628 Gas producing apparatus, G. Marconnet . . . .  813,726 
Gases, apparatus for analysis of, Schlatter & Deutsch . . . . . . . . . . . . . . . . . . . . . . . . . . . . · 813,671 
Gate, W. C. Boyd . . . . . . . . . . . . . . . . . . . . . . . . . 813,61 5 
Gearing, change speed; H. R. Stacks . . . . . . .  813, 461 
Gearing. changeable speed, E. M. Burr . . . . . 813,770 
GlI! box, W. A. Lee, Jr . . . . . . . . . . . . . . . . . . . . 813, 654 Glass casting apparatus, Speer & Otto . • . . . .  813 , 675 
Glass formt�g apparatus, sbeet and plate, H. J. Bays . . . . . . . . . . . . . . . . . . . . . . . . . . . 813,794 
Glue applying mechanism, J. P. Wright . . . .  813, 993 
Gold, Silver, etc. , extracting, J. A. Comer , . 813, 620 
Grain binder . knotter mechanism, P. Hanson 813, 698 Grinding cutlery blades and the I1ke, ma-

chine for, T. R. Moore . . . . . . . . . • . . . . . .  813, 510 
Grinding mill, P. T. Lindhard . . . . . . . . . . . . . .  813,903 
Grip for ropes and the I1ke, G. W. Seebach 813, 457 
Gun elevating mechanism and Sighting de-

viee. Lauber & Stock . . . . . . . . . . . . . . . . . . . 813, 979 
Guns from cover, Sighting, W. Youlten . . . . . 813, 932 Guns, single triggel' me.chanism for, G. B. Osterhout . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  813.513 Hair pin, L. H. Flory . . . . . . . . . . . . . . . . . . . . .  813,787 Hammer for beating leaf metal, H. E. • 

Grabau . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  814,003 
Harness, .T. J. Creedon _ . . . . .. . . . . . . . . . . . . .  813,543 Harrow, W. H. Bond . . . .  , . . . . . . . . • . . • • . . .  813, 852 
Hat fastening, B. Lesser . . . . . . . . . . . . . . . . . , 813,902 
Hat sizing machine, W. H. Lyons . . . • .• • • . .  813, 656 
Hay loader, S. V. Pllce . . . . . . . . . . . . . . . . . . . 813. 581 Hay pressl head block, E. E. Drake . . . . . . . .  813,409 
Headlights of locomotives, operating, W. H. 

Donaldson . . . . . . . . . . . . . . . . . . . . . . . . . . . . 813, 692 
Headwear, F. & A. Taylor . . . . . . . . . . . . . . . . .  813, 467 
Hinge for step ladders, C. Tettenborn . . . . . .  813, 535 
HOisting and conveying apparatus, A. E. 

Norris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 813 , 663 
Hoisting mechanism safety device, Rohlfing 

& Horton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .813,451 
Horse's head support, WUliams & Brown . . . 813, 759 
Horseshoe, J. H. Stephensmeier . . . . . . . . . . .  813,596 
Horseshoe calk, Comins & Connor . . . . . . . . .  813, 777 
Horseshoe calk and fastener, W. O. Long . . . 813, 655 
Hose coupling, Gooch & Leasure . . . . . . . . . . . .  813, 792 
Hose supporter, H. B. Cooper . . . . . . . 813, 621, 813,622 
Hose supporter, V. Gulnzburg . . . . . . . . . . . . . 813, 793 
Hub, two-speed, C. W. Svenson . . . . .  813, 464, 813. 465 
Hub, Wheel, S. P. Mills . . . . . . . . . . . . . . . . . . . .  813, 659 
Icing cake and other pastry. machine for, 

C. W. Carter . . . . . . . . . . . . . . . . . . . . . . . . . 813, 857 
Index, book, L. R. Smith . . . . . . . . . . . . . . . . . .  813, 748 
Indicating and recording device, W. H. 

Bristol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  813, 689 
Inhaler and exhaler. J. L. Hili . . . . . . . . . . . . . 813, 425 
Insulated rall joint, M. W. Thomson . . . . . . . 813, 840 
Insulated rall joint, B. G. Braine . . . . . . . . • .  813,998 
Jar holder, A. Fox . . . . . . . . . . . . . . . . . . . . . . . .  813. 789 
Journal box lid. A. Lipschutz . . . . . . . . . . . . . . 813, 504 
Kettle, A. T. Keene . . . . . . . . . . . . . . . . . . . . . . . 813, 899 
Keyless lock. combination, Wachter & Pren-

dergast . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  813, 992 
Kinetoscope for advertising, W. D. Carter . . • 813,860 
Knuckle opener, automatic, Warner & 

Jacobs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  813, 930 
Lace, shoe, W_ H. Cling . . . . . . . . . . . . . . . . . . .  813, 949 
Ladder, R. C. Laynor . . . . . . . . . . . . . . . . . . . . .  813, 981 
Lamp for burning oil, etc. , G. Bentote . . . . .  813,940 
Lamp, gas, R. M. Dixon . . . . . . . . . . . . . . . . . .  813, 487 
Lamp, signal, J. Heinisch . . . . . . . . . . . . . . . . .  813,700 
L�mp, signal, A. H. Handlan, Jr . . . . . . . . . .  813, 885 
Lamp socket, incandescent, R. R. Miller . . . .  813, 568 
Lantern, Signal, C. H. Dressel . . . . . . . . . . . . .  813, 781 
Last thimble, , E'. S .  Morton . . . . . . . . . . . . . . . .  813,812 
Latch device, C. C.  Shive • • . . . . . . . . . . . . . . . .  813, 595 
Lathe dog, T. C. Patterson . . . . . . . . . . . . . . . .  813. 445 
Lawn edger, G. Vincent . . . . . . . . . . . . . . . . . .  813, 539 
Leak stop, A. T. Herrick . . . . . . . . . . . .  : . . . . . . 813, 891 
Leatber staking machine attachment, E. F .  

File . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 813,876 
Lens cutting machine, Slade & Bower . . . . . .  .813, 459 
Level, R. Leonhart . . . . . . . . . . . . . . . . . . . . . . .  813, 561 
Life-saving appliance, F. W. Ziegler . . . . . . .  813, 609 
Lightning conductor, T. H. Miner . . . . . . . . . .  813, 660 
Limb, artificial. J. F. Rowley . . . . . . . . . . . . . . 813,740 
Liquors, ascertaining the origin of coloring 

matters present inl dlstllled, C. T. 
Marsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 813,728 

Lithographic stones, composition for clean-
ing. J. James . . . . . . . . . . . . . . . . . . . . . . . . . 813,709 

Loading apparatus, H. T. Rainwater . . . . . . .  813,448 
Lock. See Cycle lock. 
Locomotive fire boxes, air admission device 

for, C. B. Clark . . . . . . . . • • . • • • . . . . . . . .  813, 862 
Loom, A. S. Cowan . • . . . . . . . . . . . • . . . . . . . . .  814, 000 
Loom for weaving pile fabric, A. Heald . . .  813, 968 
Loom warp stop-motion, H. G. Baker . . . . . .  _ 813, 765 
Looms, means for regulating the tension ' 

upon warp threads of, W. H. Ryder . . .' . 813,833 
Lub strap attachment, J. F. Harl" "gton . . . . 813,417 
Marking monument, land, J. H. D,.)\vns . . . . 813, 872 
Match box, Lindner & Kalllnich • • . . • • • • . . . .  813,503 
Match lighter, A. B. Troupa . . . . . . . . . . . . . . 813,751 

The Ready Draughting Instru�ent 
No description is necessary to show the uses of this instrument 

when used aB a rule, square or scale. In addition, it performs every 
service your compass caD, much more readily because there are LiQ 
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� \ ble to take the place of anfhe or!inary tools of adraughting· 
table. including T-squares, COmpass, Triangles, and Pro· 

tractor-all in one. The holes tangent to the pencil 
point holes permit your seeing just when a drawn line 

meets a given pOint. The Illustration IS only half 
8
iz

goc�t ������:I�fe
a
aYcf����f!nUe8!t��::�cc��f�����:�: 

or lay out work. This wonderful time and ·Iabor saver in aluml��ir::b�l�h��I��I��:��g�;;b�\���3'i'? !�l"��.wr�'�"'-----" �r-c--O--'� satisfactory. Sent prepaid WrLh fUll
a�I,;::;�':-��e�

n receipt. of 

� °8'iJ{jt{jg{j¢J{lB.3BCJBg[§J{), (:Pf/JCp�7 g6CJ(§]6?C?6QBCJB:'( READY MFG. CO. 
Rochester, N.Y. 

Valuabl e Patent For Sa le 
Revolving Ball Bearing Flag Device 

Every public building in every hamlet, town and city in the 
world, a possible purchaser for this device, It is an absolute 
necessity to military and naval stations and public buildings. 

Where expensive flags are used, it saves initial cost first year from wear alone, 
besides allowing flag to fly free and w.ith the wind. No entangling of flag, 
halyards and pole, but always as shown 1ll cut. The U. S. Government will use 
thousands of them when brought to its notice. Easy to manufacture and to 
a concern with facilities for turning o'ut this device, a fortune can b� made. 
Lack of capital, reason for selling. Will be glad to go into details with 
interested parties. Will offer for sale outright or on a royalty basis. 

..... BALL BEARING 
DEVlOE J. EVELETH GRIFFITH, 368 Congress St., BOSTON, MASS. 

WASHlNGTON, D. C. 

Cbt 
[tading fasbionablt Hotd 

Valuable Tables, 
Facts, and Formulas 

SIMPLIFYING the many prob-
lems peculiar to the transmis� 

sion of power by friction gearing. 
To be found in no other book. 
Compiled by a b I e engineers . 
Copyrighted. 

If you h ave use for this book, we 
shall be glad to send it to you free. 
This applies alike to engineers, 
owners and operators of machinery 
and students. Drop us a postal 
request, statingoccu pation, and firm 
you are connected with . Address 

The Rockwood Mfg. Co. 
1904 Enllillsb Ave. 

Indianapolis, Ind., U. S. A, 

METAL POLISHES.-FORMULAS FOR 
��:Jj��:�"I�a:::scl�\(lS��� r��g�i����I�Ot�Ei�� 
CAN SUPPLEMENT Nos. l �S:I, 1 �S8 and J �S9. 
Price 10 cents eacli from this office and all newsdealers •� . %_. T. �o

e
s�p�:�� Sk�d��g �P!!�s ���n� 

kind of conveyance if fllted with 
WEED'S TIRE GRIPS 
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- Easily adjusted. Anyone can apply t�em' 
Protects occupants of car from flying mud 

. .  etc. Indispensable in wet weather. Send 
for free descriptive booklet S. 
WEED CHAIN T I R E  G R I P  CO.,  2 8  Moore St . . N. Y. City 

The Benton Valveless Engine 
Has no valve m either intake or exhaust. 
�a��e:tUh�tl[���t:aa:�e;;;e�7����i order. It has more pow:er with, less 
;e���fec�tc������S8 ft��i�:�n�t s��t From 2 to 40 H. P. Furnishings for fresh or salt water. 

T. P. BENTON & SON 
MANUPACl'tl'RERS 

Front and Pearl Street .. LA (JBOS8E, . WIS., U. S. A. 

METROPOLITAN STANDARD OF EX
CELLENCE. ABSOLUTELY MODERN 
AND .HIGH CLASS IN ALL DETAIL. 
AMERICAN AND EUROPEAN PLAN 

J O H N  T. DEV I N E ,  PROPRIETOR 

COLD W ET FEET 
are dangerous to most men, because they camile colds, 
chills, neuralgia, rheumatism. pneumonia and kindred 
I l ls. l'he best preventive IS 'the wearing of 

Worth Cushion 
Sole Shoe 

which is so constructed that the Inner sole effectually 
resists all dampness or mOisture reachinll 8ioCki�g Or 
foot, thus protecting both. Prices $4.00 to $5. 00. 

VariOus styles. Light and heavy we!ghts. Catalog free. 
THE CUMMINGS COMPANY 

4 0 6  Washinll"ton Street, Boston, Mass. 

RUBBER STAMP MAKING. - T H I S  
article describes a simple method of making rnbber 
stamps with inexpensive apparatus. A tborou�bly 
practlcal article written by an amateur wbo bas had ex ... 
perience in rubber stamp makIng, One illustration . 
Contained in SUPPLEMENT. l l !  O. Price 10 cents. J!'m' 
sale by Munn & Co. ana all newsdealers. . 

M A S S A G E  
is as old as the hills-its value as an 
allevtatinR'. curative and beautifying 
agent 18 endorsed by all reputable 
physicians. 

tt�T!�r�ha\� a�S; h!��.e Vlt!':A1ri��a:o:el:e;� 
circulatlon-devolop the muscles-remove wrin· kles and fttcial blemishes, and bf'auttfy and pre serve the complexion. Our free booklet No. 11, 

�� :h:d�i�����
s���tif:r' y��� g��i1:fo�irt!�e:y�f what you can ex-

Guaranteed by the Bank. 
We wlli send the American Vibrator. prepaid, and 

ailow you to use It for 30 days to prove its value. All we 

;�lgi':,�O� k"a\Y�n".s°��t,;��f��
e
L�':i�� d���"i���'l;i�� 

period, subject to your own order. If the Vibrator isn't 
all we claim it Is and you are not thoroughly satisfied, 
jnst notify the hank and they will return your deposit. 

Am •  V'b t C Chem •• ,,1 lIulldlng, 
erlCan I ra or ompany, S,T. LOUIS, MO. 

Srofltable �oltrY Ralslnt 
18 made ea8,. U,.OUUM the new 1906-Pattern 

Standard C Y P H E RS I ncubator 
, 

cuannteed to hatch more and healthier chiok. than any 

.. other. go Days 2\-itd. Poultry Guido 228 pagoa) Free 
_'. � If ,.ou mention thil journal and give �dreB8e1 of Wt'l 

Delgbbon interested in poultry. Write nearest office. 
CYPHERS INCUBATOR CO., Buffalo, N. Y. 

, Bolton, Ohl., '1(d YOlk, lbIIIu C1V olBu haDOltco. 
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HA I R 
Our Guarantee 
Backed by the 
Bank 

We will send yon by 
prepaid e x p r e s s, an 
Evans Vacuum Cap, to 
use sixty days, and if 
you do not cultivate a 
sufficient growth of 

hair within this time to convince you that this method 
is effective; simply notify the Jefferson Bank of St· 
1,ouis, and they will return the price of the Cap to you. 

The Cap is used a few minutes each day, and 
even one application produces a pleasant, tingling 
sensation, which denotes the presence of new life in 
the scalp and which cannot be obtained by any other 
means. Where the life principle has not become 
extinct, this method of stimulation will usually de
velop a growth of hair a bout an inch in length, 
within the trial period. 

A series of letters from a num ber of people, giving 
their experience with the Evans Vacuum Cap, ap
pears in this month's U Metropolita n "  and " Every
body's " magazine, and we will send copy of these 
letters, together with an illustrated book, to anyone 
interested. 

We have no agents or traveling representatives. 
All orders for our invention come through the Jeffer
son Bank and each customer is protected by guarantee 
issued by the Bank. For further information address 

EV ANS VACUUM CAP CO. 

Match safe, self-igniting, J. W. Hart . . • . . •  
Mattress aerating device, J. Mnrmans . • . . . .  
Mattress making machine, C. W. Wblte . . . .  
Measure, tailor's, I. Geraci . • . . . . . . . . . . . . . 
Measuring and marking machine, cloth, J. 

F. Boggs . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Measuring can, portable, J. L. Chase . • . . . . .  
Mechanical movement, L. R. Tulloch . . . . . .  . 
Metal bOx, G. Klenk . . . . . . . . . . . . . . . . . . . .  . .  
Metals Of the earthy alkalies, electrolytic 

813,967 
813,731 
813,470 
813, 415 

813,767 
813,402 
813, 601 
813, 976' 

, production of, Suter & Redlich . . . . . . . . .  813, 532 
Mining machine, E. R. MerrilL . . . . . . . . . . . .  813,508 
Mold, C. A. Landon . . . . . . . . . . . . . . . . . . . . . . .  813,439 
Mold charging apparatus, P.  Bonvillain . . . . . 813, 614 
Molding apparatus, W. H. McDowell . . . . .  :. 813, 572 
Molding machine, P. G.  Leming, et aI . • • . .  813,901 
Mortising machine, folio, F. Wesel . . . . . . . . .  813, 756 
Motor control, C. A. Eck . . . . . . . . . . . . . . . . . . .  813,410 
Motor platform, power, A.  Nacke . . . . . • . . . .  813,444 
MotorR and the like, cylinder for internal 

combustion, M. Thier . . . . . . . . . . . . . . . . .  813,536 
�rotors or generators, brush holder for, F. 

L. Sessions . . . . . . . . . . . . . . . . . . . . . . . . . . . 813, 523 
Motory manufacturing machine, automatic, 

F. L. Harmon . . . . . . . . . . . . . . . . . . . . . . .  . 
Mule and twiner, self-acting, Heap & Grey . 
MUsic leaf turner, Caywood & Steele . . . . . .  . 
Music sheets, take-up roll for perforated, 

814,004 
813, 969 
813,617 

F. L. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . .  813, 607 
�fusical instruments, action for mechanical, 

A. Zollinger . . . . . . . . . . . . . . . . . . . . . . . . . .  813,480 
Oar lock, A. Anderson . . . . . . . . . . . . . . . . . . . .  813,762 
Oar lock, G. Holt . . . . . . . . . . . . . . . . . . . . . . . . .  813, 896 
Odometer, B. Volkmar . . . . . . . . . . . . . . . . . . . . .  813, 846 
Oil cup, G. O. Schoenborn . . . . . . . . . . . • . . . . . 813, 591 
Overshoe retainer, O. E.  Hubbell . . . . . . . . . . . 813,897 
Oxids, apparatus for the preparation of 

metallic, L. Fink-Huguenot . . . . . . . . . . . .  813,785 
Oxlds, producing metallic, L. Fink-Huguenot 813,786 
Package and letter delivering and collecting 

system, J. M. Oase . . . . . . . . . . . . . . . . . . .  813, 542 
Packing, Longwell & Hodgkinson • . . • . . . . .  813, 723 
Paper bag machine, W. Liddell . • . . . . • • . . . .  814,006 
Paper folding machine, A. E. Sexton . . • . . • .  813, 593 
Paper holder, A. E. Sexton . . . . . . . . . . . . . • • •  813,594 
Paper machine, J. W. Packer . . . . . . . . . . . . .  813,820 
Paper maki,ng . apparatus for separating 

sand, metal, and other impurities from 
pulp, J. Macnaughton . . . . . . . . . . . . • • • • .  813,984 

Peat mill, F. A. Pritschau . . . . . . . . . . . . . . . . . 813, 520 
312 Fullerton Bldg., St. LOUis, Mo. Pen, fountain, G. Sweetser . . . . . . . . . . . . . • • •  813,534 

PenCil, F. L. Rousseau . . . . . . . . . . . . . • . . . • .  813,,522 
Phonograph, E. M. Robinson . . . . • • . . • • . . . .  813,670 

Don't be •• Penny wise and pound foolish" and equip 
a really good car with .. just as good " lamps. The 
.. Night Byes " are the most important equipment of 

your cat. Moral , use SOLAR LArIPS. 
The Solar line is so eomplete that you lOan select from them the eOITect lamps for any style of car. 

Pft����:s
o:fJ

e;�i�::.alof��r:l�r ��� ��kin�� about the different 

H ADGEB BBAS!! MFG. CO. Keno.ha, WI •• 
New York Office. 11 Warren Street 

' SPARK COILS 
Their Construction Simply Explained 

Scientific Alllerlcan Su pplelllent 1 60 describes the making of a IJ,9-inch spark 
coil and condenser. 

Scienti fi c  A lllerlcan Su pplelllent 1 5 1 4  tells you how to make a coil for gas
tlngine ignition. 

ScIentific Alllerican Supplelllent 1 522 explainR ful l Y  the construction of a 
j " mp-spark coil and condenser for gas-engine 
ignitiol l .  

Scienti fi c  Alllerican Supplelllent 1 1 24 des. ribes the construction of a 6-inch 
spark coil 

Scientific AllleI'ican Supplelllent 1 0 8 7  gives a full account of the making of 
an alternating current coil giving a 5-inch 
spark. 

Scientific Alllerican Supplelllent 1 5 2 7  describes a 4-inch spark coil and con
denser. 

�clentlfic Alllcrican Supplelllent 1 402 gives data for the construction of coils 
of a definite length of spark. 
The above-mentioned set of seven papers 

wiII be supplied for 70 cents. 

Any Single copy will be mailed for 10 cts. 
MVNN ®. COMPANY. Publishers 

361 Broadway New York 

Phonograph horn, J. T. Brown . . . . . . . . . . . . .  813,999 
Phonograph records, apparatus for applying 

pigment to engraved ends of, J.  F. Ott . 813,514 
Phonographic horn, folding, M. , 1:1. Munson . •  813,814 
Photographic printing frame, J. R. Spencer . 813, 531 
Pianoforte, J. W. Galloway . . . . .. . . . . . . . .  813,791 
Pigments, , producing carbonaceous, D. J. 

Ogilvy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Pile fabric, tufted, T. Cooper . . . . . . . . • • . . . .  
Pipe bracket, adjustable, J. E .  Rollins • • • • .  
Pipe coupling, D. Landau . . . . • • • . • • . . . . • . .  
Pipe coupling, train, J. A. FrenzeL . . . . . . .  . 
Pipe section coupling jOint, I. Schaad . .  ' . . . . 
Pipe wrench, W. Gormley . . . . . . . . . . . . . . .  . 
Pipes, apparatus for holding, turning, 

threading, and cutting, M. H. Spear . . •  
Piston rod lubricator, J. B. Barnes . . . . . . . .  . 
Placket fastener, dress, G. Burrows . . . • . . . • 
Plant excavator, R. D. Kline . . . . . . . . . . . . . •  
Plow, J.  J. McManmon . . . . . . . . . • . . . . . . . . .  
Plow and cultivator, S. B .  Lassiter . • . . . . . .  
Plow, gang, E. ' F. Piper . . . . . . . . . . . . . . . . . .  . 
Pneumatic despatch tube apparatus, E. A.  

Fordyce . . . . . . . . . . . . . . • . . . . . . . . . . . . . . .  

813,911 
813,951 
813, 588 
813, 437 
813,637 
813,454 
813, 645 

813,530 
813, 398 
813,945 
813,717 
813,988 
813, 722 
813, 446 

Pneumatic despatch tubes, clamping sleeve 
for, J. F. Slilrrow . . . . . . . . . . . . . . . . . . . . 813,674 

Pocket filling machine, T. A. Edison . . . . . . .  813,491 
Polishing machine, F. Terramorse . . . . . . .  ; . . 813,839 
Post. See Fence post. 
Power ca_rr:ving lines, support for, J. Reid . 813,913 
Power mechanism, J. W. Wihlborg . . . . . . . •  813, 757 
Printing and embossing press, C. Hawkin s .  813, 888 
Printing machine, B. B. Hough . . . . . . . . . . .  813,702 
Printing press, C. B. Swink • • . . . • . . . • . . . .  813,466 
Printing press, E. M. Couch • • . . • . . . • . . . . •  813,778 
Propeller, W. F. Hnllter • • • • . • . . . • . . . . . . . •  813, 43()j 
Propeller for boats, endless, G. R; Borton . 813,648' 
Pump, balanced suction and force, Painda-

voine & Paindavolne-Dufonr . . . . . . . . . . .  813, 821 
Pump rod coupling, J. R. Boals . . . . . . . . . . . .  813, 613 
Pump, self-regulating air, M .  Loewenstein . •  813,9,82 
Punch, E. D. Tucker . . . . . . . . . . . . . . . . . . . . . . 813, 843 
Punch, automatic prick, G. T. Gllbert . . . . . .  813,641 
Punch, typographic paper, T. E. Melvin . . . .  813,907 
Punching machine, J. A. Bell . . . . . . . . . . . . .  813,939 
Push rake, W. W. Miller . . . . . . . . . . . . . . . . .  813,569 
Quilting frame, H. H. .Tackson . . . . . . . . . . .  813, 707 
Rail clip, L. E.  Rodgers . , . . . . . . . . . . . . . . . .  813,738 
Rail fastening and support, S.  J. Scott . . . •  813 ,673 
Rail joint, A. T. Rowlands . . . • • • • • • . . . . . . •  813, 831 
Rail joint, C. E. Christian . . . . . . . • • • . . . . . . .  813, 861 
Railway. L. Ginger . . . . . . . . . . . . . . . . . . . . . . .  813,416 
Railway rails and the like, means for elec-

trically connecting, J. M. Atkinson . . . .  813,996 
Railway rails and ties, appliance and fix-

ture for, Flck & Van Wie . . . . . . . . . . . . .  813,875 
Railway signal, electrical. A. W. Nelson . . . .  813, 662 
Railway Signaling apparatus, acoustic, E. 

Coen-Cagli . . . . . . . . . . . . . . . . . . . . . . . . . . . .  813, 619 
Railway switch, F. Vogel . . . . . . . . . . . . . . . . . . 813,754 
Railway switches, wear plate for, Elliot & 

Townsend . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 813,874 
Railway tie, iron, O. H. Prindle . . . . • . . . . .  813,584 
Railway tie, metallic, A. W. Bascom . . . . . .  813 , 61 1 
Railway tie, metallic, O. S. Pulliam . . . . . .  813, 668 
Railways, automatic block signal system for 

electrlc, Johnston & Ackermann . . . . . . . .  8 1 3 , 898 
Range, etc . ,  and heating apparatus, com-

bined, '\\t. H.  Conover . . . . . . . . . . . . . . . . .  813,950 
Ratchet mechanism for tools, H .  P.  Rich-

ards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  813, 586 
Ready reference device, H. W. Pope . . . . . . .  813,447 
Receptacle holder, H. P. Townsend . . . . . . . .  813,537 
Receptacle or holder, pocket, P. Seiler . . . . .  813,991 
Reclining chair, G. Hunzlnger . . . . . . . . . . . . .  813,799 
Recording device, automatic, A.  Abraham . . 813,933 
Refrigerator car; Hinds & Payne . . . . . . . . .  813,970 
Registers, tension regulating device for au-

tographic, E. J. Barker . . . . . . . . . . . . . .  813,481 
Relay, H. Johansson . . . . . . . . . . . . . . , . . . . . .  813,710 
Replanting device, corn, T. S. McMahon . . . .  813,987 
Ribs, instrument for removing, Frentzen & 

& Schoemaker . . . . . . . . . . . . . . . . . . . . . . . .  813,877 
Rille, automatic, T. A. Fldjeland . . . . . . . . . . .  813,694 
Rock drill, E. A. Rix . . . . . . . . . . . . . . . . . . . .  813, 828 
Rolling tubes and tubular bodies, apparatus 

for, R. C. Stiefel . . . . . . . . . . . . . . . . . . . . . � 1 3 , 597 
Rope rack, T. Winterbottom . . . . . . . . . . . .  , .  ,,, :!, 760 
Rotary engine, R. S. McIntosh . . . . . . . . . . . .  813,815 
Rotary engine, H. Burllch . . . . . . . • . . . . . .  813, 854 
Rotary engine, multiple expansion, A. I.  

Ostrander . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Rotary engine, twin head, H. A. King . . . .  . 
Roundabout, E. Donaldson . . . . . . . . . . . . . . . . 
Rule, slide, B. D. Coppage . . . . . . . . . . . . . . .  . 
Saw rounding and jointing attachment, J.  

R. McClellan . . . . . . . . . . . . . . . . . . . .  , . . .  . 
Sawmill, G. W. Stinebring . . . . . . . . . . . . . . .  . 
Scale, spring, J. B. Paquette . . . . . . . . . . . . .  . 
Sealing and stamping envelops, machine for, 

813,819 
813, 974 
813,623 
813, 485 

813,910 
813,463 
813,735 

C. A. Mad.en . . . . . . . . . . . . . . . . . . . . . . . .  813,985 
Seed from clover and alfalfa seed, separat

ing buckhorn and plantain, S. P. Glunt. 813, 495 
Seed recleaning process, clover, S. Herr . . . .  813, 890 
Seeds from clover and other smooth seeds, 

removing rough and irregular foreign, 
D. S. Cook ', . . . . . . . . . . . . . . . . . . . . . . . . . . .  813,404 

Seeding machine speed device, Packham & 
Oates . . . .  , . . . . . . . . . . . .  , . . .  , . . . . . . . . . . .  813,734 

Sewer and similar pipes, device for cutting 
vegetable and other growths from the 
inller surfaces of, C. W. Ross . . . . . . . . . •  813, 739 

Sewing machine, J.  Vannette . . . . . . . . . . . .  813,929 
Sewing machine thread cutter, S. Mendel . . . 813,811 
Shaft and pole coupling, vehicle. W. Huller-

man . ;  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  813,703 
Shaping tool, C.  Fichtner . . . . . . . . . . . . . . . . . . .  813, 784 
Shingle trimming machine, Caldwell & 

Bushong " "  . . . . . . .  , . . . . . . . . . . . . . . . . . .  813, 946 
Ships' models, experimental tank for test-

ing, J. M. Ford . . . . . . . . . . . . . . . . . . . . . . . 8U,413 
Shirt, A. F.  Ohase . . . . . . . . . . . . . . . . . . . . . . . .  813, 774 
Shovel. See Snow shovel. 
Show window, S. Feust . . . . . . . . . . . . . . . . . .  . 
Sifter, A. O. Atkinson . . . . . . . . . . . . . . . . . . .  . 
Sifter, ash, C. H. DoW . . . . . . . . . • . . . • . . . . . .  
Sign, L. C. Hamel . . . . . . . . . . . . . . . . . . . . . . .  . 

I Sign, 0, A. Peterson . . . . . . . . . . . . . . . . . . . . .  . 

813,634 
813.763 
813, 625 
813,554 
813, 580 

A Test That M eans Something 
A 6,oo?-mile run in early winter, tp.rough d�ep sand and muq and over a mountain range-at 

a total repaIr cost for the two cars making the tnp of only $I.50-1S a pretty good demonstratiol! 
of endurance. 

Before beinjl' accepted as the cars for 1906, the two Haynes- one Model ' R '  and one Model ' 0 ' 
-made such a tnp with that result. The ronte was purposely selected because of its difficult roads. 
There were absolutely no serious troubles or delays en route, and when the cars got back and were 
taken apart it was found that the bearings showed no wear whatever. The roller pinion-an 
exclusive Hay nes feature � which overcomes every objection to large shaft-driven cars, was not the 
least worn. Stripping of gears in the transmission and roller pinion is impossible. 

The test given these two models was twice as severe as that given any car ,in ordinary use, and 
proves that the Haynes is the car of small cost for repairs and up-keep. 

When sending for catalogue address Desk 1,1 for prompt attention. 
.. The Car the Repairman !Seldom Sees." 

THE HAYNES AUTOMOBILE CO. , (Oldest Automobile Manufacturers in AmerICa. 
KOKOMO, INDIANA 

NEW YORK, I7I5 BROADWAY 
CHICAGO , '420 MICHIGAN AVE. 

Model " R " Four-Cylinder Touring Car 
Vertical roller�bearing engines. Cylinders cast separately 578' x 6 inches, 50 H. P. An exclusive transmission that absolutely prevents str�ping of 

f;:3�1 ruo:����i���liniI�:!;m(nu!�:i1R�a:U�� faces and takes hold without jerking. Shaft drive. Exclusive universal joints that prevent wear on pins. Sprocket and &11e1' Pimon and perfect Rear Axle, all exclusive. Roller bearings throughout. IDS-inch wheel base, 54-inch ton� nean, seatin� five people. Four to 60 miles an ;�:;o�: f��hb���ko:O�ig��l�' ���fr,��::: Price 

MEMBERS A.. L. A. M. 

Buys This Rubber Tire Wagon 
Union Quality. Fully Guaranteed. Best hickory 
wheels, ¥ in. Rubber Ti re, long distance. dust proof, 

high arched axles ; oil-tempered springs. 
First quality material and finish. Worth 
nearly double our Factory Price. We 
ship for your examination , without a 
cent in advance, if desired, and allow 

30 DAYS FREE TRIAL 
Money refunded on all purchases not 

satisfactory. Your save dealers' profits. We build 1 50 styles of Vehicles, fr011l 
$26.50 to $150.00. 50 styles Harness, $5 . 00 to $60.00. Write to-day for onr 200-page 
Illustrated Style Book. Free for the asking. 
VNION BVGGY COMPANY. 28 Saalnaw Street. Pontiac. Mich. 

H STA N D A R D " Two=Speed Automatic Coaster Brake Hub 
Makes wheeling 8 delight, eliminates t h e  drudgery. Do not waste money 
on experiments when you can buy a perfect attachment all in on e hub. 
Our little bookl et tells all about It and is mailed free. Write to.day. 

THE STANDARD COMPANY Torrington, Conn. 

rS�JftLLmBhH 
.. The Pen That Fills Itself" 

Dip pen in a11:'<' ink well OT any in k, press lever and operation i.s over. As a matter of cleanliness. comfort and �oIlwnience don't 
you owe it to yourself to learn more about thif! ptrfed lIen , If you will let us send you our beautiful nO;'w illustrated catalogue, it will make yon a CONKLIN enthllsi<Lst. 
The Oonk l in  Pen 00. 12�·3::�:ooht:e. 
Represented in Great Britain by American Agencies, Ltd., 38 Shoe Lane, Farringdon St. , London, E. C.: in Australia by Rae, MUDD & Gilbert, 47 l\'1arket St., Melbourne. 

Electrical Eng ineering 
and Experi m e ntal  Work of Every Descr ipt ion  

We have every facility for producing fir st- class work 
promptly. Our factory is equipped with modern ma
chinery throughout. 

C. F. SPLITDORI<' 
Engineering Dept. 11-21 Vandewater St., N. Y. City 

A Loose Leaf Book 
PER.PECTLY 

Flat -Open ing 
AND 

Self- I ndex ing 
Most convenient for price books, route books, 

1b���� !'n�!��::�t ��� 
:�!es��I!��!. °fie::e�f:n ���a:3����X�eT::Fet '!u�i:��i:;1 books are bound in full, genuinet" flexibh., black leather. are 
perfectly flat opening" and sneets may be Inflltnntly Inllerted or removed from Bny part. 
The following sizes sent postpaid on receipt of price: 

USE No. B���;G SIZE C A P A C .  OF COVER Co:-.r-
OF SHEET h CRES LEAVES PI,li:TE ---- -- --- ---- ---

V ��t Po�,ket 2 1 2  2 2 x 4  � 50 $0.85 4412 4)of 4)of x 2)of 50 .95 C��t Po��et 612 6 S x :3� ?i 50 1 .20 532 5)of �� � �� )of 125 1 .70 632 6Jt )of 125 1.75 7732 7' 7U x 4» Yo 125 2 , 10 Desk • • . •  1 132 11 1 1  x 8)of )of 125 3.90 
19 other tdZe8 carried In stock 

Stock D���� :E���d£�dg.e������b���: p���_����Iiut:�:.Lines, 
sena lor 8ampte 8heets ana complete catatoaue of la. gest 

line of toose-leaf aevices in the world. 

Sieber I< Trussell Mf�. Co., �OOZ Latl¢e Ave., St, louis 

A R M A C  MOTOR 
CYCLES 

I �J�1��g:k r�t����, r.g;!��t�Xc�: !O:p:!� p�rlk:siha�anl�ll�: ;��t���� 
I fO���I�!���;f::m������l'h��l; ;;a�:e�U[r������i;g�t ba�s. extension , forks, 2?i.in. tires. perfectly h:1Janced. Belt or chain transmission. 

I A.RlIAC MOTOR CO., 468 C arroll Ave., Chi�agO, Ill. 

I 9 0 (" 
THOMAS 
AUTO=BI 

W i l l  M a ke You 
P rospero u s  

If you are honest and ambitious write me today. No matter where you live or what your occupation hM been, I will teach you the Re:1i Estate business b�' mail ; appOlJlt you Spedal Representative of my Company in your town ; start you in a profitablE' business of your own, and help you make big m(}fiE:Y at once. 
U nusua} opportunity for Dlen with. 

out eapitnl to become independent 
for Hfe. Yalunble book aud t'ul1 par
ticulars free. Write to(lay. 

EDWIN R. MARDEN, Pres't 
National Co .. Operative Realty Co" 970 Athen'leum Bldg-., Chicago 

For Either _ 

Hand or Power 
This machine i s  the regular hand machme sup-�;��� a:Jt�a� t�':��rJ:de�ri��o�;.Ji����;r;��f:; 

machine or taken from its b�\st' for use as a hand machine. Length of pipe handled easily in small room. Illustrated catalogue 
-price list free on application. 

T H E  CURTIS  a. CURTIS CO., 
S Garden St. , BZIDGEPORT. CONN. 

. For Whitewashing 
Painting and Spraying 

the sprayer that will develop t h .'  
f::dY�:�Y���;'���-i�I��e hence w i l l  
"AUTO-SPItA Y," N o. 8-B. 
Made of heavy galvanized iron. Holds 8 gallons. Pump of heavy Brass, with agitator which keeps the foiolution thor· 
oughly mixed. Pump instantly removed. All valves easily cleaned. t��'IY ca��:�te�rofor lll!�it!�'a���eg 
buildings or spraying trees. One man 
�::t,a�'h1���h�a!tc.�afn �p�t �ho;� 
;�fu�: ;���p?:�s�i�h a:t!� ��:�t:�: tension pipe, :stop cock and latest pattern Vermorel nozzle, "12. 00. 

E. C. BROWN CO. , 45 Jay St., Boche.ter, N. Y .  
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I I  These two I use daily. " 

ARNICA 
Tooth 
Soap 

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

25 Cents At all Druggists 
STRONC'S 

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

Take it with you wherever you go. 
lf your druggist hasn 't it-Send to us. 
Sent postpaid on receipt of 25 cents. 

C. II. STRONG & CO. '-' 
CHICAGO 

upside down i f  you like, and i t  won't spill a 
drop. Of course it's the " GEECEE " Dry 

�t
�:k�h�!t�7s7 l;:e�i� �l¥��e

t�:�e
���t��to: 

cars of the following firms : O.ds Motor 
Works, Berkshire Automobile, York Auto
mobile, etc. 

An ideal battery for all kinds of i,g-oition 
work, small incandescent lights, dental en_ 
gims, canteries, wireless telegraph, small mo_ 
tors, etc, Write for '06 Catalog and trade prices. 
Royal Battery Co., 143 Chambers St., N. y. 

THE PR IOE  PYROMETER  
has revolutionized all methods of 

f£�O:6;�Yeffi���ln:!���r:bt: 
ever invented for the purpose, 
��()�tig��mla�t

u
ll�::cri�:' 

durable and h ighly sensitive. 
Manufacturers guarantee to 
keep it in order for one year. 
Write for particulars and prices. 

''.:::�!!!!�:!l
E
L����1I�u 

SPECIAI,TY CO. t. (1Ievelllod, o. 

THIS MEANS ACCURACY 
IN building this Adding Machine we even I make all oar own special tools, coiling 

thousands of dollars. For, every Standard 
these tools tum out must be jUst right-not 
about right-but just right. 

'lhe 1 8S� 
S TA N D AR D  

Adding Machine 
is made by highly skilled mechanics. The 
working parts are of the finest grade of litee\. 

All this means ACCURACY-absolute, 
guaranteed accuracy - like you get in a very 
fine watch, and the one thing above all others 
which you must have in an Adding Machine. 

The scientifically correct Principle of the 
Standard-its few parts, simple mechanism, 
durable construction, light weight, portability, 
easy operation, superior speed and large adding 
capacity-are all based on our Simple Key
board. That's the whole secret- I 9 keys, and 
only \ 0  figure keys- I -2-3-4-5-6- 7-8-9-0-
imtead of  the confusing maze of many rows on 
the old-time. machines. • 

The Standard costs less than half what you 
formerly would have paid for a complicated 
old-style machine. _ 

The Standard lists as it adds, and footings 
are made as readily from single cards as from 
ledger columns. 

But convince yourself of the merits of the 
Standard by seeing it at work in your own ollice. 

The Standard Must Sell Itself 
Now, just try the machine-that's all we uk, 
and there's not the slightest obligation to buy. II the machine will pay for itself and earn stead), 
profits for you afterward. you'n take it, won t 
:rou � Well, juft put the machine in operation 
an your own office and figure it out on its per .. 
formance. Then say "I'll buy" or "Do.'t 
want it" -whichEf,ver economy dicta •• 
This coupon for your convenience. � 

The Standard Adding Machine 
404 Spring Ave . •  St. Louis, Mo_ 

Co. 

. f the signature of employers or employees 
This coupon or din ba I ctea� 0-With th� di.stincttnders� I !ill t�t 

a:'Stand 
no obbga�nchl 

a�y 10 �al operation u applied 
Adding a ne In a 
to this business. 

dard W n Q-Please send me you�ook, 'The Stan ay. 

Name 
Business 

Address State : 

Scientific American MARCH lO, 1906. 

Signaling system, Holderness & Hawley • . • •  813,426 
Signaling system, selectIve, Hawley & Hol-

derness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 813,419 
Signaling system, wireless electric, R. H. 

Rendahl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 813,914 
Silvering machine. C .  C. Laval . . . . . . . . . . . . 813. 980 
Skiving machine, G. W. Emerson . . . . . . . . . .  813, 958 
Sleigh; bob, P . ·  W .. Hibbard . . . . . . . . . . . . . . . 813,420 
Smelting and ' refining, E .. C. Pollard . . . . . . . . 813, 824 
Smelting anjj, refining apparatus, E .  C .  Pol-

lard . . . . . . . . . . ' , '" . . . . . . . . . . . . . . . . . . .  " 813,825 
Snow shovel, W. D . .  Luney' . • • . . . . . . . . . . . . .  8 1 3 , 983 
Sound vibration in water, means for produc-

spar,:g
�r:easl�er� flo

er���� &; .  M��i�k : : : : : : : :  ���:�� 
Speed varying mechanism, J. B. Ladd . . . . . . 8 1 3 , 651 
Spinning . and twisting fibrous materials, ma-

chine for, G. 0; Hadfield . . . . . . . . . . . . 8 1 3 , 884 
Spring roller, extensjble, L. J. Dirand . . . . . .  8 1 3 , 870 
Springwork, J. A. Staples . . . . . . . . 813, 923, 813. 924 
Sqnare, take down, S i�ton & Williams . . . . . .  813, 922 
Stacker. hay, C. Kb hler . . . . . . . . . . . . . . . . 813, 719 
Stacker, .hay. D. E. S mmers . . . . . . . . . . . . . .  8 1 3 . 925 
Stamp. hand dating, . 1 .  Follett . . . . . . . . . 813, 635 
Stanchion, J. Foster , . . . . . . . . . . . . . . . . . . . . .  813, 788 
Starch, preparing soluble, A. F. J. S. & 

H. A. R. A. Haake . . . . . . . . . . . . . . . . . . . 8 1 3 , 647 
Steam drier, S. Thurstensen • • . • . . • . . . . • . .  813,750 
Stone saw, J. D. Clevenger • . • • . • . . • . . . . . .  813, 484 
Storage battery, A. Muller . . . . . . . . . . . . . . . .  813. 730 
Storage battery, electric, H. H. Porter . . . .  813. 582 
Stove rack attachment, J. Terry . . . . . . . . . . .  813, 749 
Strainer, L. W. Jones . . . . . . . . . . . . . . . . . . . .  813, 434 
Street Imd .· station Indicator, D. A. Holsberg 813, 895 
Street sweeper, C. M. Eaves. et al . . . . . . . . . 8 1 3 , 544 
Stump puller, J: K . . Flynn . . . . . . . . . . . . . . . . . 813, 696 
Suppository, H. Robarts . . . . . . . . . . . .  _ . . . . .  813, 829 
Surface :cleanlng maohine, R. B. Hutchison 813, 557 SWitch, Q-. .  E .  Lynch . . . . . . . . . . . . . . . . . . . . . . 813, 506 Switch,"· W.: S .  Bailey . .  _ . . . . . . . . . . . . . . . ' "  813, 936 
Switch lPid signal apparatus, electric, L. G�WitlH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 813, 882 Switcll: tolll, adjustable, W. H. Elliot . . . . . . 813, 873 S
T
W
ab

lt
l
c!> . dju�t� .ble, W. H. Scott . . . . . . . 813, 920 
e stenmil;i if. Cornell . . . . . . . . . . . . 813, 406 Tacho and cyclometer, combined, C. 
H. OOoner . . . . . � . . . . . . . . . . . . . . . . . . . . .  813, 681 

Tag clasp, S. Dancyger . . . . . . . . . . . . . . . . . . .  813, 407 
Tapping machine; H. :Koester . . . . . . . . . . . . .  813, 559 
Telegraph keys, circuit closer for, H. R. 

Nevens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  813,512 
Telegraphy, .  wireless, J. F. KiJOg . . . . . . . . . .  813, 975 
Telephone system for central stations, G. 

Lambert . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . 813, 560 
Thermopile, Wilderman & Mond • . . • . • . . . . .  813, 682 
'l'hermostat. A. D. Colton . . . . . • . . . . . . . . . • .  813,403 
'l'hill coupling, J. L. Henry . . . . . . . . . . . . . . . .  8 1 4 , 005 
Thread laying device, 0'. Pedersen . . . . . . . . . 813,822 
Threshing and separating ' machine, grain, 

H.  W. Eisenhart . . . . . . . . . . . . . . . . . . . . .  1113,957 
Tiles and similar articles, mold for mold-

ing, F. M. Sawyer . . . . . . . . . . . . . . . . . . . .  813,590 
Tire, R. G. Smith . . . . . . . . . . . . . . . . . . . . . . . .  813. 529 
Tire

L 
protecting device, pneumatic, E .  

aplsse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 813, 900 
Tire, vehicle, G. M. Stadelman . . . . . . . . . . . .  813. 676 
'rire, vehicle wheel, C. C . Worthington . . . . 813,477 
aires, protective cover for pneumatic, .T. 

Albers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " 813,934 
Titration apparatus, R. Konig . . . . . . . . . . . .  813,977 
Tobacco stripper, M. DeHler . . . . . . . . . . . . . . 8 1 3 , 868 
Tool, R. Febles . . . . . . . . . . . . . . . . . . . . . . . . . . . 813, 412 
Trace tightenel , G. S . Davey . . . . . . . . . . . . . . 813, 866 
Train controlling device, ' J. C. Harden-

bergh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  813, 887 
Tramway, aerial, R.  C. Self . . . . . . . . . . . . . . .  813, 745 
Transfer press, J. R.  Hill . . . . . . . . . . . . . . . . .  813, 795 
Trolley supporting device, A. Palmros . . . . .  813,515 
Trolling spoon. C .  Kausch . . . . . . . . . . . . . . . . . 813, 500 
Trolling spoon, S . E. , Knowles . . . . . . . . . . . •  813,718 
r�rnck, railway car, J .  M. Hopkins . . . .  ' . . . .  813, 797 
Tube. See Boiler tube. -
Tubes from pulp, paper, or similar ma-

terial, machine for making, W. R. Hope 8 1 3 , 70 1  
Tubes, single or compound, with longitud� 

Inal ribs, A. Schmitz . . . . . . . . . . . . . . . . . 813, 918 
Tuning instrument, N. Bryant . . . . . . . . . . • .  813, 769 
'Type, K. U. Whitted . . . . . . . . . . . . . . . . . . . . .  813. 848 
Type bar hanger, W. H. Pike, Jr . . . . . . . . . .  813, 664 
Type, space for justifying lines of, D. B. 

Ray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  813,912 
Typewriter work holder, flat platen, G. W. 

Donning . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . .  813. 489 
Typewriting machine, J. E. Molle . . . . . . . . . 813, 570 
Typewriting machine cyclometer attach-

ment • .  G. W. Simmons . . . . . . . . • • . . . . . •  813,525 
Valve, M. ·Hochwald . . . . . . . . . . . . . . . . . . . . . . 813,893 
Valve, air, ' T. Wheatley . . . . . . . . . • . . • . • . . .  8 1 3 , 606 
Valve gear, "F. G .  Johnson . . . . . . . . . � . . . . . •  813 , 433 
Valve, spring disk, J.  T. Hayden . . . . . . . . . .  813, 555 
V alve, Wicket, J. F. Bush . . . . . . . . . . . . . .. . . . 813,771 
Vapor burner. E. A. Franklin ; . . . . . . . . . . . . . 813, 494 
Vehicle body constructioQ, E. Demsky . . . . .  813, 956 
Vehicle body, metal, H . . & A. P. Smltb . . . . 813, 460 
Vehicle brake, J. G. Ebken . . . . . . . . . . . . . • .  813, 545 
Vehicle draft 'attachment. J. H. Fritz . . . . . 813, 639 
Vehicle, self·propelled. H. Hill . . . . . . . . . . . .  813, 422 
Veblcle spring, J. W. Sutton . . . . . . . . . . . . .  813, 678 
Vebicle spring wheel, J. G. Babio . . . . . .  , . . .  8 1 3 , 397 
VelOCipede, C. A.  Rudbeck . . . . . . . .  813. 741 , 813, 742 
Wagon dumping appara tUB, D. E .  Barnes, 

et all . . . . . . . . . . . . . . . . . . . . . .. , ;  . . . " . . . .  813. 687 
Wall register, E. P. Corby . . . . . . . . . . . . . . . . 813, 952 
Wardrobe, P. Dowd . . . . . . . . . . . . . . . . . . . . . . .  813,871 
Wardrobe, portable, N. Ryan . . . . . . . . . . • . .  813. 452 
Watch, S. Janner . . . . . . . . . . . . . . . . . . . . . . . .  813, 432 
Wa'er closet flush tank, G. S. Thompson . .  813. 599 
Water supply system, automatic, J. John-

son . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 1 3 . 508 
Water wh�el, J. Schulte, Jr. . . . . . . . . . . . . . .  813,672 
Water wheel construction, turbine, A. Gies-

ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 814,002 
Water wheel nozzle, impact, W. A. Doble, 

reissue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12, 460-
Weather strip, C. M. Eveleth . . . . . . . . . . . . . •  8 1 3 , 4 1 1  
Wpather strip. J. H. Plsor . . . . . . . . . . . . . . . . . 8 1 3 . 51 8  
Weighing machine, H. B .  Hixson . . . . . . . . . .  813, 972 
Wheel, C. F. Marohn . . . . . . . . . . . . . . . . . . . . . 813, 565 
Wheels to axles, mechanism for connecting 

vehicle, H. Hill . . . . . . . . . . . . . . . . . . . . . . 813, 423 
Wheels, toe or grouter attachment for trac-

tion, J. McDonald . . . . . . . . . . . . . . . . . . . .  8 1 3 , 57 1  
Whip operating device, A. Bu,rrows . . . . . . . .  813,401 
Wlcking in lengths and bundling the same, 

machine for cutting cotton. H. Marsh . .  8 1 3 , 441 
Window, R. O. Scheel . . . . . . . . . . . . . . . . . . . . 813, 455 
Window, W. J. Klemm . . . . . . . . . . . . . . . . . . . 813,716 
Window cleaner, Johnson & Rowe . . . . . . . . .  813, 800 
Window screen, rolling, H. E. & W. H. 

Gllland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 1 3 , 642 
Window ventilator. V' A. Ralston . . . . . . . . 813,73 7 
Wire basket, M. E. J 'lhnson . . . . . . . . . . . . . . 813. 499 
Wire goods making Dl. 'l ch ine, J. C. Perry . . 8 1 3 , 823 
Wire stretcher, W. McNames . . . . . . . . . . . .  813, 574 
Wire stretcher, J. S . & R. A. Snyder . . . . . . 8] 3 , 837 
Wire stretcber. F. H. Carter . . . . . . . . . . . . . 8 1 3 , �1\9 
Wood grinder. T. H. Savery . . . . . . . . . . . . . . . 81 3 , 834 
Wrench, E .  Axford . . . . . . . . . . . . . . . . . . . . . . . 8] 3 , 686 
Wrench, J. A. Barton . . ' . . . . . . . . . . . . . . . . . .  813, 850 
Wrench. Hielscher & Standley . . . . . . . . . . . .  8 1 3 , 892 
Yarn and making the same, C. B. Potter . . 813, 583 

DESIGNS. 

Brus�es, mirrors, or similar articles, back 
for. H. J. Straker . . . . . . . . . . . . . . . . . . . . . 37, 849 

Card mount, H. H. Collins, Jr . . . . . . . .  37, 860, a7, �61 
Clock case. A. T. Fischer . . . . . . . . . . . .  37, 852, 3 7 , 853 
Collar. F. J .  Novak . . . . . . . . . . . . . . . . . . . . . . . . 37. 863 
Forks, spoons, and similar articles, handle 

for, S . Smith . . . . . . _ . . . . . . . . . . . . . . . . . . . 37, 850 
Glass · receptacle, G. R. West . . . . . . . . . . . . . . .  37, 851 
Lantern, J. LoslI . . . . . . . . . . . . . . . . . . . . . . . . . . 37,b56 
Music Indicator, J. MacMaster . . . . . . . . . . . . . 37 . 854 
Paper box, P. B. Myers . . . . . . . . . . . . . . . . . . .  37, 862 
Pe�ci1, E. Faber . . . . . . . . . . . . . . . . . . . . . . . . . .  27, 855 
Ring, G. E. Burns . . . . . . . . . . . . . . . . . . . . . . . . .  37, 848 
Vending machine case, H. C. Traute.37,857 to 37, 859 

TRADE MARKS 
. Alloys, non-ferrous, Lumen Bearing Co • . . . • •  49,950 
AseptiC preparation, H. K. Mulford Co . . . . . 50, 043 
Automobiles, St. Louis Motor Carriage 0"0 . •  49, 959 
Balls, base, A. J. Reach Co . . . . . . . . . . . . . . . . 49, 987 
-Beer, J. Ruppert . . . . . . . . . . . . . . . . . .  49,956 to 49,958 
Be�r, Pabst Brewing Co. . . . . . . . . . . . . . . . . . . . 49,975 
Beer, lager, S . S . Pierce Co . .. . . . . . . . . . . . . • . . 49, 978 
Beer, lager, J. Chr. G. Hupfel Brewing Co . . 50.022 
Bookbinding cloth. C. Chivers • . • . . • . . . . • • • .  50.039 

(not including Lamps.) 

Four=Cylinder . Perfection 
It i s  concentration of effort that has made the Cadillac what it is. 

For five years its makers-the master designers and motor builders of 

America-have focused their endeavors upon a single object-to produce 

a faultless motor car. A consummation of these efforts is found in 

the magnificent line of 1906 cars, notable among which are the 

four-cylinder types. These models embody every point of excellence 

thus far found in any of the high-priced cars, either of American 

or foreign make. When you remember the remarkable efficiency of 

the famous Cadillac single-cylinder engine, and consider this 
same principle embodied in quadruple form, you will 

gain a slight idea of the serviceableness of 
these powerful four-cylinder 
models of the 

Among the 

many improvements 

is an automatic governor which 

limits the speed of the engine when the 
latter is disconnected, eliminating vibration and saving 

mnch fuel and energy. Another is the mechanically-operated oil 
feed (found on all Cadillac models) which supplies oil to the en
gine in accordance with its speed, keeping it  always in a state of per
fect lubrication. Transmission is of the exclusive Cadillac planetary 
type with specially cut and hardened gears. The bodies are of unusual 
elegance, and luxuriously appointed. Wheel base of model H (30 h. p . )  
100 inches j model L (40 h. p .) 1 10 inches. Practically noiseless ; com
fortable and easy-riding as a Pullman coach. 
I,et us send address of nearest dealer and our fi nely illustrated catalog N, which will 
tell you more about the 1 906 Ca.dllIa.cs. A car to suit any pnrse, any require m ent. 

" odel K ,  10 h. p. Runabout, $750. Model H .  30 h .  p .  Touring Car, $2500. A ll prices 
Model M, Light Touring Car, 950. Model L, 40 h; p. Tou ring Car , 3750. f. o. b. Uetrolt. 

Cadillac Motor Car Co.. Detroit, Mich. 
Member Asso. Lloensed Auto Mfr8� , 

Steel Fishing Rods 
"Bristol" Luck 
means invariably good luck. Of course you 
can't  catch fish if there are none in the pool. 
and you can't persuade them to bite always, 
but our kind of good luck will be yours if you 
use a .• BRISTOL fI Steel Fishing Rod. which 
will insure you against bad luck in the way of 
broken tackle and lost fish. 

.. BRISTO L "  Rods last longer and give 
better service than any oth¢r Rod at any cost. Send for beautiful Catalogue showing Rods 

for all fishing and our Combination Reel and H!Uldle, 
which is an excellent feature. 

THE HORTON MFG. CO., 58 Ilorton St., BRISTOL, CONN. 

Wanted 
O n e  Foot for M att i n g  Tacks 
One Foot for Cllrpet Tac ks . 

The only tool that lid$' tacks easily, quickly, without damage to carpets , mat· 
ting or tacks. Made ofbest steel ,  on simple 
lever principle-everlasting. Feet changed 
i nstantly, using ouly the fingers. Sent 
postpaid on receipt of 25 cents , also a 

Kangaroo Trlek Lock, Free, and 
a Package of'lntereatlng Matter 
D.nd Sam pie. of' Speclaltle •• 

GEIIERAL SPECIALTY MFG. CO.,1 029AICADE BLDB., iI.ILI. 

WARREN'S 
Walrus Ro"liOi 

MANUFACTURED BY 
WARREN CHEMICAL &: nFO. CO. 18 8attery Place, New York 

WELL DRIL�I.G 
Machines 

Over 70 sizes and styles, for drUJlng either deep or 
Shallow wells in any kind of soli or rock. Mounted 
on w.beels or on sUls. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
opera.te them easily. Send for catalog. 

WILLIAMS BROS • •  Ithaca, N. Y. 

1906 Motor Cycles 
It' s a beauty-
The 1906 model M erkel.  Every 

good point of all the others. Exclu
sive ones of  our own. Speed from 5 
to 3 5  miles an hour, and perfectly 
controlled by the right-hand grip. 

Lightest, strongest machine made. 
Flexible frame. 

Gasoline supply for one hundred 
miles. Oil for 500  in one filling. 

Binding g u a r a n  t e e  with every 
machine.  

Send for booklet " Motor Cycles 
and How To Manage Them. " 

1 092 26th Avenue 

M.ILWAUKEE 

WIS, 

ELECTRONS AND THE ELECTRONIC 
Theory are discussed by SIR OLIVER LODGE In SCIEN
TIFIC AMERICAN SrpPI,EMENTS 1 4Z�', 1 4Z9. 1 430, 
143 1 ,  143Z, 1433, 1434. Price 10 cents each . by 
mail. MWlD & Company, 361 Broadway, New York City, 
and 8:11 newsdealers. 

Sure and True IIIIiIir Hones
t 

with its work. Planes 

. ; bevels of any ang l e  with abso
lute accuracy. 

. . , .  ' S h e p a r d s o n ' s  I ro n  Plane Gauge 
Rl!l'tdtly attached to a n y  iron plane. Made of iron and 

:stOOl,.ful ly nickeled. $1.50, postpaid. Send for catalogue 
G-oO[)E1.L-PRATT COM PANY G reenfi e l d ,  Mass 

TheWonder Gasoline Motors 
SomethIng" N ew Bnd L' p .. to .. date 

More powt.r for less money than any other 
machine on the market. N o  
valves, j!esrs, etc., t o  get out of 
order. Jump Spark. O·�r l �  
H .  P .  marine outfit i s  a ' I W IN _  N ER." Sohd 0 1"  reversing pro
peller. Our prices will surprise 
you. Write to.day. M arine or 
stationary outfits to suit any re
qui"rt'ments up to 6 H • .P. 

()Ol�:;p:t fo�'���, �:'a :0;, SYBACUEm, N. Y. 

I � 'H .  P. MARINE  ENG INE $33 lJ O  Engine 

Engine and En:::;itti�:!lf37.60 
For 10ur Row Boat, SaU Boat or Launeh 
No crsnk.to sia.rt-No cams, valves, geBrs, 
springe or sprockets . All workin� parts in 
full view. We build all sizes Boat Engines. 

D E T R O I T  E N G I N E  W O R K S , 
1425 J E FFERSON AVE . D ETROIT, M I C H .  
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MANUFACTURERS :  
PERHAPS your factory 

would find better op
erating conditions and 

a market not so sharply 
competitive in the S anta Fe 
Southwest. 
If  you are de sirous of in
vestigating this field we will 
be glad to assist you, and 
correspondence is invited. 

WESLEY MERRITT 
Industrial Commissioner 

Santa Fe System 
Railway Exchange. Chicago 

Corporations Duickly Organized 
N .  Y.  Sr,ateo including best le�al services, first-class 

supplies, engraved 8tock certificates, book�, seal , State 
tax, minutes first meeting and by-laws, ready for busi
ness, for $36. ABSOLUTELY NO OTHER EXPE NilES; 
no charge for advice. ASSOCIATION O F  R EGISTEREO ATTORNEYS, 81 Nassau St., New York. 

MaRufa(furers Save Money 
By Locating in East St. Louis 

In natural advantages, in facilities of every 
kind, East St. Louis, Ill • •  is one of 

the finest indnstrial locations 
in the country. 

Located on the Illinois side of the Mississippi River 
(opposite the city of St. Louis, Mo,) and midway bet· 
ween Pittsburgh and Denver, East St. Louis is splen
didly situated as a manufacturing and distributing 
point. The vast Il linoiS coal fields rigbt at our doors 
assure cheap fuel for all time ; the territory contiguous 
contributes an abundance of food stuffs and raw mater
ials of every description. 

East St. Louis' shipping facilities are better than at 
any other point. Besides an outlet over 9,000 miles of 
navigable river, 28 terminal t runk lines extend in every 
direction. Two belt lines encircle tbe entire city, con
necting all rallroads and industries. 

Factory sites in East St. Louis are very reason
able. We have any number on belt lines, with 
suitable acreage, at very low prices. Fuel is cheap 
- 60 to 90 cents per ton delivered : water very 
nominal, leaving no scales in pipes or boilers. 

NOW IS THE TIME TO LOCATE 

If you are interesled, Mr. Manufacturer, we'll assist 
you in locating here. If you Uocate now you can get 
absolute exemption from City taxes aud teaming license 
for a term of years. Write for particulars now. 

East St. Louis Real Estate Exchange 

East St. Louis, Illinois 

A tropical climate gives 
you " that luxurious 
feeling " which only 
comes with c o m p l ete 
rest. THE 
H AVA N A  

LIMITED 
A train d e  luxe, leaves 
Chicago FRlDA Y AFTER
NOONS at 3,  S�. Lo uiS 
9 .40 p .m . ;  arnves Mo
bile DOCK after dinner Saturdays . when yon 
are transferred direct 
to the New Palatial 
S t  e a m  s h i  p " Prin ce 
George," arriving Ha_ 
vana in time for break
fast Monday. 

The equipment of the train and the accomoda
tions on the boat are the best offered winter tourists. 

ROUTE; Mobile & Ohio R. R. i Chicago & Alton Ry. 
Munson Steamship Line 

JUay we have an opportunity of elaborating on 
the advantages o f  a Uuban trip this winter 1 
Address GEO. J. CHARLTON, 

Gen'I Pass'r Agt. , Chicago &:; Alton Ry. 
CHICAGO, ILL. 

Scientific AlTlerican 223 
BootR, shoes', and slippers and soles then'for, , r.:===========================================iI �lol'se & HogPl's . . . . . . . . . . . . . . . .  . 4U . D54, 4D, D55 
Roots, shops, and slippers, h:.�ather, Chu'k-

Hutchinson Co. . . . . . . . . . . . . . . . .  49.!J9H to 50., 001 
Brushps for painters and decorators, Hanlon 

& Goodman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  W . 006 
Calicoes, American Printing Co . . . . .  50 , '):32 b 50, 034 
Canned oysters, fish, clams, crabs, shrimp, 

and lobster, A.  Booth & Co . . . . . . . . . . . . .  [,0 ,0::'0 
Canned salmon, J. G. :\fegler . . . . . . .  50,050 to 50 , 052 
Calldy, (-t. B. Hazard . . . . . . . . . . . . . . . . . . . . . .  50,044 
Cards, playing, New York Consolidated Card 

Co.  . .  . . . 4 9 , 930 to 49,939, 50,024, 50, 025, 50 , 061 
Carriages, wagons, nnd carts, Studebaker 

Brothers .Manufacturing Co. . . . . . . . . . . . .  40, 979 
Oigars, R. & 'V. Jpnkinson Co . . . . . . . . . . . . . .  50, 01 6 
Cleaning preparations ,  India Alkali Works . . .  411,968 
Coal tar product, synthetic, Mellier Drug Co. 50,() 12 
CoITep, Level'ing' Coffpc Co . . . . . . . . . . . . . . . .. . .  50 , 048 
Coffep, Stewart Brothers Co. . . . . . . . . . . . . . . .  '[)0,057 
Confections and bonl?ons, chocolate, H .  D. 

J<"oss & Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5(), 042 
Corsets, Marshall Field & Co. . • • • . • . . . . . . . .  00,049 
Corsets, ,,'a1'n('1' Brothers Co . • • . . • . . •  50,062, 30 , 063 
Corsets, vVeing'arten Bros . . . . . . . . . . . . . . . . . . .  50,064 
Cotton duck, :Mount Vernon-",Voodberrv (Jot� 

ton lJuck Co. . . . . . . . . . . . . . . . . . . . : . . . . . . ,,0, 013 
Dyestuff, CassPlla Colo]' Co . . . . . . . . . . . . . . . . . 40,HD7 
Embroidery, Atlantir Novplty Co . . . . . . . . .. . .  40 . 990 
Explosives. Masurite Rxplosive Co . . . . . • . . . .  49, 97B 
Fabrics, silk, Ste\vart Si1k Co . . . . . . . . . . . . . .  50,058 
Fabrics, waterproof textile, A. BereI . . . . . . .  49, 99�. 
Flour, wheat, J. B .  Camors & Co . . . . . . . . . . .  50, 046 
Foods, prepared cereal, American Cereal Co. 50,059 
Game boards, Carrom-Archarpn3 Co . . . . . . . . .  49, 996 
Gas mantlps. incandescent, Flash Self Light-

ing Mantle Co. . . . . . . . . . . . . . . . . . . . . . . . .  49,932 
Gloves, boxing, A,  J.  Reach Co . . . . . . . . . . • . . 49, 988 
GovprllOl'S  for pumping engines, O. P.  Mc-

Mullen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50,01 1 
Hair restorers and dandruff destroyers, W. 

.T. Foree . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50,003 
Herring. smoked. Slade Gorton & C o  • • . . • . • •  50, 056 
Hoof dreSSing, W. F .  young . . . . . . . . . . . . . . . .  50',029 
Horse blankets, W. B .  Riley & Co . . . . . . . . . . 50,055 
Hose pipes, nozzJes. gates, and couplings, 

l�ureka Fire Hosp Co. . . . . . . . . . . . . . . . . .  49, 948 
Hosiery, R . .  T. ]�'isber . . . . . . . . . . . . . . . . . . . . . . 50,002 
Inseet powdpr. Caroh Chemical Co . . . . . . . . . . 50, 037 
Jams and jellies, 'Vilkinson, Gaddis & Go . . .  50.060 
Jelly preparation , Michigan Carbon Works . . 50, 053 
Jewelers' ppmIa',lt bows. Swal'tchild & Co . . . 49, 980 
Journal. trade, �L T. Richardson Co . . . . . . . .  50, 010 
Kid, gla:r.ed and dull or "mat, " Keystone 

Loather Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50,008 
Knivps, pocket, Challenge Gutlery Corpora-

tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49, 998 
Leathe-r, lace, New York Leather Belting Co. 49. 934 
Leather, patent, A. C.  Lawrence Leather Co. 49. 986 
Liniment, F. G. Boynton . . . . . . . . . . . . . . . . . .  49, 993 
Malt extract, Parngon Malt Extract Co . . . . . 49,981 
Medicinal cordial, Kirk·G oary & Co . . . . . . . . . .  49 , 971 
Medicine, proprietary, Salo-Sedatus Chemical 

Co.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50, 017 
Medicine, purgative, If'. G .  Boynton . . . . . . . . 49,094 
Medicines for diseases of the liver� Peacock 

Chemical Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  50,0'54 
Metal polish, American l\Ietal Polish Co . . . . . 49, 942 
l\Iilk,  condensed, Borde n ' s  Condensed Milk 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50,036 
Mirrors and mirror frames or supports, J. 

P. Eustis l\Ianufacturing Co. . . . . . . . . . . .  50, 007 
Mowers, lawn. A.  B .  Case . . . . . . . . . . . . . . . . . . 50,038 
Nails, hOl'se, Union HOlSe- Nail Co . . . . 49 , 941;  49, 964 
on, succedaneum for cod liver, Norwich 

Pharmacal Co. . . . . . . . . . . . . . . . . . . . . . . . . .  50,026 
Paint for metallie roofs, liqujd, I ... C. Brown 49, 944 
Paints and en amp Is, Gerstendorfer Bros . . . . .  50,005 
Paints, enamel, Peerless Enamel Paint Works 49, 976 
Paste gooods. cereal . .  Tohn B. Canepa Co . . . . 50, 060 
Periodical, "T. A. Marsh . . . . . . . . . . . . . . . . . .  49, 972 
Pickers and burring machines and attarh-

ments and parts thereof, Curtis & Mar-
ble Machine Co.  . . . . . . . . . . . . . . . . .  49, 945, 49, 967 

Pills, Lamont, Corliss & Co . . . . . . . . . . . . . . . . .  50,047 
Printing apparatus, hectographic, Ft. l�\ Daus 49, 946 
Qnebracho extract, A.  Klipste-in & Co . . . . . . .  50,031 
Reamers, Standard Tool Co. . . . . . . . . . . . . . . •  49, 982 
Re-rnedies for a sthmit. J. K.  Brater . . . . . . . . .  49, 995 
Relle-dy for throat affections, Glessner �Iedi-

cine Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50, 020 
Rings, finger, W. Loeb & Co . . . . . . . . . . . . . . . 50, 009 
Hubhf'T" eras('r�. �ja gle Peneil Go . . . . . . . . . . . . 49. 951 
RuhbE'l' suhstitutes, Dprmatine Co. . . . . . . . . .  50,018 
RulJhpr watf'I' bags and water bottles, Senm-

less Rubbel' Co.  . . . . . • . . . . . . . . . . . . . . . . .  50, 027 
ScisRol's and shears, Challenge Cutl('ry Cor-

pora tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49,965 
Sewing nUl chillE'S and sewing machine parts, 

Household Sewing }Iaehille Co . . . . . . . . . .  4!l,D:33 
Rhade <'loth . oil, Hulse Bradford Co . . . . . . . . .  50, 045 
Shoe polishes and bla ckings, Ii". E .  ]��ellness:v . 50,040 
Shops and slippers, leather and canvas. �Ic-

Rae & Bevill . . . . . . . . . . . . . . . . . . . .  49, 953, 49, 974 
Rhow ('ases, .Tohn Phillips & Co . . . . . . . . . . . .  49, 969 
Stepl, high STH'e-d tool, Fuller Brothers & Go. 1l0. 004 
Stogies., R.  & W. Jpnkinson Co . . . . . . . . . . . . . 50,015 
SuppositoriE's, Eli Lilly & Co . . . . . . . . . . . . . . . .  50 , 01.9 
Switchboard cords, J.  E. CrawfOJ'd . . . . . . . . . .  49,966 

Talking maehine records, Victor Talking 1\1a-
ehine Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  49, 985 

'Talking' maehilH' sound boxes, V ictor Talking 
Machine Co. . . . . . . . . . . • . . • • . . • • . . . . . . . .  49.9R4 

Tap", Standard Tool Co . . . . . . . . . . . . . . . . . . . .  49, 983 
Tonics alld remedies for dyspepsia and 

stomach troubles, V. E. Beck . . . . . . . . . . .  50, 035 
Unde-rshirts and underdrawers, ]�jrlangcr 

Bros. . . . . . . . . . . . . .  0 . . . . . . . . . . . . . . . . . . . .  49, 931 
VarniRhes, American Varnish Co. . . .  . 49, 960, 49, 961 
Varpishes, John W. �lasury & Son . . . . . . . . . .  49, 970 
Ventilators, chimney cowls and ventilating 

caps, and ridging, Globe Ventilator' Co . .  49,949 
Watches and watch parts, Hampden Watch 

Go. • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  50, 02 1  
Waters, distilled a n d  carbonated, F.  M .  

Finley , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50, 041 
Whisky, D. Kelly Co. . .  . . . . . . . . . . . . . . . . . . . .  49,935 
Whisky, Ullman Einstein Co, . . . . . . . . . . . . . . . 49, 940 
Whisky, Back & Griewe . . . . . . . . . . . . . . . . . . .  49, 943 
Whisky, Many, Rianc & Co. . . . . . . . . . . . . . . .  49,952 
Whisky, Standard Distilling Co. . . . .  . 49,962, 49. 96B 
Whisky, C. F. Riordan . . . . . . . . . . . . . . . . . . . .  49, 977 
Whisky, A .  Guckenheimer & Bros. . . . . . . . . .  49, 989 
Whisky, E .  Block & Sons . . . . . . . . . . . . . . . . . .  49, 992 
"'�hisky, P. J .  Bowlin Liquor C o  . . . . . . . . . . • .  50,014 
Whisky, .T. ",... Even den Co. • • . . . • . . . . • . . • •  50 , 023 

;fi�k�op��aDJ,!�bl�I'Wir';°RoP� · C�: : :  : : : :  : : :  �g:g�� 
LAB ELS. 

TH ESE FOU R  
PlCTURES 

IN COLOR.S 

F R E E  
To every reader of this periodical who loves nature 

and animals and outdoor life, we will send with
out charge the four beautiful pictures shown in 

the accompanying illustration, which sell at retail for 
50 cents each. These .pictures are wonderful exam
ples of the art of color photography, being printed on 
heavy art paper by the most improved process. 
Framed at moderate cost they will make splendid 
decorations for den or cozy corner, or they can be 
used just as they are in any room of the house. The 
subjects represented are such as will appeal to nature 
lovers generally. Exact size of pictures, 10 Yzx7 Yz ins. 

Why We Make This Offer 

Do not cohfuse these with cheap pictures. 
They sell at Art StOl'es for 50 cents endl. 

The object of this offer is to acquaint you with our new " Library of 

Natural History " which has recently been published. after years of labor 

and at an enormous expense. It is the only work of its kind in existence 

illustrated from actual photographs, of which it contains over 2. 000. be

sides many full-page plates showing birds and animals in theIr natural 

colors. Every living creature on the earth-animal and man-is descnbed 

and pictured In thiS Library. In many cases special expeditious armed 

with cameras and dry plates had to be sent to foreign lands to secure the 

photographs from which the illustrations were made. The work is  not 

technical o r  dry. but teems with the most interesting and instructive stories 

of animal life told by famous naturalists and explorers. Over 2.000 copIes 

have already been sold in Germany and England. 

No Obl igation Your application for the pIctures 

imposes no obligation to purchase 

the Library. We will forward the pictures. together with a 

description of the books. by mail postpaid. You will not be 

bothered by agents or canvassers; this Society transacts all 

its business by correspondence. 

Please mail the accompanying coupon promptly. as the 

supply of pictures is limited. and this advertisement will not 

appear again. 

CUT THIS OUT = 
The University Society, New York 

Name • . . . . • . . • • • . • . . . . • . • .  The University Society, 78 Fifth Ave., New York Ci:JJ 
Address .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

C I V I L  
E N G I N E E R S  

desiri� to fit themselves for better paying positions shoul d ,  S€

.

nd for 200-pac: e hand book I (FREE) describing our C-:vil Engineet·in� course, and over flO others, inclllrilJl� 
Electdcal. Mechanical, and Steam EngiJlccrine:. Architc('turc, li c 
chanic"l ])rawinlr, Structural Drafting, Telephony, 'l'cxtilcs. e t c .  

American School of Correspondence, Chicago, III. 

!
i'I��:n�2�ue!� ��rr�t������ !f d�S��i� l�i��� 

graphed metal signs, boxes, jars. etc. Ename ed Iron 
S igns of all colors, Designs. estimates a n d  ei,l;t�IOglle. 
N. J. Aluminum Co., 150 Nassau St., :So Y. II. M. 'hills, Mgr. 

LEI US  B E , YOU R- FACTO RY 
W R IT E  F O R  ESTI MATE O N  A N Y  ARTICLE 

YOU WANT MAN U FACTURED 
STA M PINGS, M ODELS, E X PER.  WORK W R ITE FOR FREE BOOKLET 
T H E' C LO B E  M A C H I N E  &. S TA M P I N C  CO .  

970 H � m l lton St.,  C l eveland, O .  

MAC H I N E RY AND 
.
SPF.CIAL PAU,TS 

BUILT ON CONTR.\ ()T 
new devices developed ; successful ex�eri. :qu�ntal work 
done sJJeedily ; skilled labor ; good faCllItIes ; good 
value for Y'j�r R'°'E�GELMAN MFG. CO. 
74 HudRon St. t near Penn. Depot., Jersey City 

[U��� Corliss Engines, Brewers 
and Bottlerso Machine!"v. THE VIT,TER 

• MFG. CO •. 899 Clinton St., Milwaukee, Wis. 

MODELS & E X P E R I M E N T A L  W O R K .  
Inventions developed. Special Machinery. 

E. Vo BAILLARD,  24 Frankfort Street.  New York.  

RUBBER Expert Manufacturers 
Fine Jobbing Work 

... m ...... lI.?t 
FROM ROW BOAT 

TO LAUNCH , 
The Detroit Auto·Marlne Motor, 
New Model 1906. is the eaSIest 
controlled marine motor made. So 

*/fP.-31J simple to
. 
operate a ch!ld can run . 

it. NothIng to get out of order '-
No Valves, no Gears. no Sprmgs, . 

..... ....l., no Cams-absolutely foolproof. Does Its 
work better. at less cost. per running hour. 

Has none of the uncertainty of  other motors in Its make· 
up. and costs little to buy-Why ? Vi' e :lre huilding 10,000 Auto-Marine Gasoline Engines thIS 
year-not merely assembling' parts, but m�nufacturing compldt 
tram foundry to user-and guarl.lutee e,'",ry engine we make. 

1% H. P., - - - - $88.15, Engine only. 
3 H. P. (will develop 4 H. P.), 49. 00� " ., 

Write for (�fttalog describing 1 to 20 H. P. motors, 
DET ROIT AUTO.MARINE CO. ",0. E. Conu:re88 St., J)etrott, Mich. 

The only builders of Auto-Marine Engines 
in the world. 

liitt·Yilfl1illiJi_.'I:JIjI We make, or wU( Urnish complete outfit for mair!ng, 
all stl!es. NEW YORK STENCIL WORKS. 100 !'IJassau Street, New York. 

pROPOSALS will be received at the Bureau of Sup-

D. d.'!��t�liO'"��Y��t. i�
v
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"Ale of Gingp r . "  for ginger ale, Chattanooga 
Bottling Co. • . . . . . . . . . . . . . . . . . . . . . . . . .  . 12, 687 PARKER, STEARNS & CO., 228.229 South Street, New York 

liely opened immediately tbereafter. to fUrnish at the 
naval station, New Orleans, La •• 1 single-screw gasoline 
Jaunch. length over all about 79 feet, extreme beam 
about 14 feet 6 incbes. draft when fully laden not to ex-
���:r 

4 :6��c6hi�d�I� 3tfl.
lic
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ars: . .  ?: . .  �: 12 6�0 T H E  N A T I O N AL M O D E L  W O R K S. 
"Alka.Dent, " for dentifrice, C. M. G riswold . 12: 61)1 Best eqUIpped Model WO�!j<'Mn

FW�
h

ul'�t:g
u
��a(i�

icAGO. 
"Eagle Brand, " for hair restorative, E. Rey-

nished upon application to the navy pay offices, �ew 
York, N. Y . •  and New Orleans, La., or to tbe Bureau. 
H. '1'. B. HARHIS, Paymaster-Genera!, U. S. N. 2-21-06 

nolds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12,692 D RYI NG MACH I N ES s. E. WORREL L 
"Ferro-China·Bascal , "  for bitters, B asHea & • HannitJal Mo WANTED MASTER MECHANIC competent t o  take 

Calandra . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12, 686 . _______________ �
. __ . 

char�e of large gen'eral manufacturin� " H a����i���;st:��p,i���·n�as:l���:! , I�eH:�: G�I�n!\��� M. :.�(Il31P ����!Ck Rl��h�lg��i(l: r��;ei� :��JK�f6; 7�Wr6;�a§t,
r��e�����.

r
s�uired 

deism an . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12, 685 
" Macaroni B read , "  for hl'pad, J.  S .  Norman . 12, 688 
"Patrician Friction Polish , "  for shoe dress-

ing, Faunce & Spinney . . . . . . . . . . . . . . . . . 12, 684 
"Prjde Crown Bread Meats , "  for meats, A. 

R .  Worm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12, 689 

PRINTS. 

�H E S C H  E R D T L E  S TA M P  C O . :� STEEL  STAM P S ,  L ETTERS & F I G U R E S  
B R. I D G E. P O RT C O N N .  

" A  Stormy Day a t  the Flat Iron Building," 
for rubbers, Stahl & Jaeger . . . . . . . . . • . •  

"Mandolin . "  for playing cards, WHlis W. 

Experimental & Model Work 
air. &: advice free. Wm. Gardam & Son, 45-51 Rose St,N. Y 

1 , 582 

Russell Card Co. . . . . . . . . . . . . . . . . . . . . . .  . 
"Oak, " for playing cards, "'''illis W. Russe-II 

Card Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
"Pain King , "  for linimellts, F. B. Clark & 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
"Sabrf', " fOl' playing cards, Willis W. Rus-

sell Card Co. . .  . . . . . . . . . . . . . . . . . . . . . .  . . 

1 , 584 

1 , 586 

1 , 58:1 

1 , 585 

A printed copy of the specification amI dcawing 
of any patent in the foregoing list, or  any�. patf'nf 
in print issued since 1863, will be �urnished from 
this office for 10 cents, provided the name and 
number ot' the patent desired and the date bt' 
given. Address Munn & C o . ,  361 Broadway,' New 
York. 

Canadian pa��nts may now pe obtained by the' in
ventors for any of the inventionc named in the tore
going list. . For -; terms and further particulars 
• ddress Munn & Co., 361 Broadwa,'" New York. 

Ie I e g ra P h V 
���

.
����i:��::'h,v:.���:�l�; 

$2 up. OMNIGRAPII 
CJO., Dept. 52. 89 Cort
landt St., :N ew Y ork. 

n �n�fi!k��!IO�������!�'�: 
25c. Parlor l1ricks CatalOg11e, free. ... 
MAR'1'lNKA & CO . . Mfrs . .  4�3 Sixth Ave., New York. 

MASON 'S NEW PAT. W'HIP HOiSf 
for Outrigger hoists. · F�sterthan Elevators, and b{)i,sts· 

direct from teams. Saves hanq)in� at le:;s expense. " 
Manfd. by VOLNEY W. lllA'SON ' &  (�O .. Iuc� Providence, R. T., L' .  S: .X • 

NOVELTIES �PATEnTED ARTICLES 
MANUFACTURED BY CONTRACJ'. PUNCHING DIES, SPECJAl MACHINERY, 
E.KONIGSLOW STAMPING &TCOL WORKS, CLE;YE LAND, O., 

Are you interested in PaLenrfl, Model or Experimental 
work ? Our booklet. entitled 

WHAT WE DO-H OW WE D O  IT , will be sent to you on request. 
KNICKERBOCKER MACIIINE WOR KS, 1m'., 

8-10-12 Jones Street. New York. 
-

I MY (MTO RS W
e manufacture M ETAL Rpl':-

CIALTIES of al l kinds. to order� 
largest equi pment; lowest .pric
es, Send sample or 

model for low estimate and best expert adviceFR E E 
TilE EAGL E TOOL CO., Dept. A, ('ineinnatt, 0 .. 

LEARN WATCHMAKING 
We teach it thoroughly in as many montbS as it {��f�: t���ly

e
��

s
�eIJ

o
:ti�:�rU���:.�d1?�Jtfgli:�� 

cured. Easy terms. Send for catalog. ST, LOUIS WATClIMAKIXG SCIIOOL, St. Loui_, Mo. 
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Jew York Belting ana 
PaRking Go. 

LIMITED 

Manufacturers of High Grade 

Rubber Belti ng 
Diaphragms, Dredging Sleeves, 
Emery Wheels ; Air Brake, 
Steam, Suction and Garden 
Hose, etc. , Mats, Matting, 
Interlocking

. 
Rubber

, 
Tiling, 

Also manufacturers of moulded 
and special rubber goods of 
every description. 

Write lor catalogue. 
91-93 Chambers St. , New York 

No Hinges that Rust. No Clasps that Break. 
No Springs that Weaken. One Sturdy 

Frame of Mechanical Completeness 

Our New Combination Set 
with Razor, including Soap and Brush 
in Silver Holders In the same box, is 
a boon to the traveling man : : : 

-------------SOLD BY--�.�-------
LEADlNfi DRUfi, CUTLE�Y and HARDWARE DEALERS 

Ask to see them, and for our booklet, or write for our 
Special TriaJ Offer ,� ,W!-�!T@ ���LE� 9.�l\1.�Ny ,,, 

nmes Building -' " N'ewYork tit,--

C H A RTE R  
Stationaries, portabl6S

b
Hoisters. Pump· 

ers. Sa wing and Boat utfits, Combined 
with 'Dynamos. 

Gasoline, Gas, Ke1'osene. 
Send fa" Oatalogue. . State Power Needs. 

CHARTER GAS ENGINE CO • •  Box 1 4B, STERLING . ILL.  

W h at r 's D a u s ' T i  p -'.tro p ?  
'1'0 I'}{OVE that Dau$' " Tip-Top " is 
the best and simplest device for making 
!::le�°tf��St;;�:rl�::���!\��l:!� !ifI 

Ship complete duplicator, cap size, 
without deposit. on ten (10) ��:: ���!·o Ie •• $5 
trade dlseount of Net 
33� per eent. or 

Thorell! A, B. lJaus Duplicator �o., DausBldg" 111 John St., New fork 

The f"mous Calculating Machine. Enthusi3sdcally tn<.1orsed the world oyer. Rapid, .eel,!,: 
rate. simple, d"rable. Two model�; oxidized copper fini.h, $5.00; oxidized silvu finish, witb 
cue. "{I.OO. prepaid in U. s. Write for Free Bookler a�d Special Offer. A.&enU wanted. 

Co E. LO.CKE M'F'G CO., 25 

For Home, Store and Street 
We also manufactuTe Ta�le Lamps, 
Wall Lamps, Chandeliers, Street 
Lamps, Etc. 100 Candle Power 
seven honrs ONE CEI-iT. No 
"\\7icks. No Smoke. No Odor. 
Absolutely safe. THEY SELL AT SIGHT. 
Exclusive territory to good agents. �Write for 
catalogue and .;prices. 
Ch;G3g0 SOlar LightCo.Depl,G, Chicago 

Perhaps You Want To Know 
. something a b o  u t a particular 
Tool, 'IT Tools. Th�s 950 page, 
cloth-bound Tool Catalogue No •. 22 tells you all you need 
to know about everv tool made 
with . illustrations cif each It ;;�l� ����%SOJbl�h alO�e

�lnS:t 
back from the first $10.00 pur-i�:�t rg��

ke from us. Write 

MONTGOMERY &. CO. 
l05 Fulton St. , N. Y. City 

, ,A M O N EY MAKER _ HOllow .concrete Bulldin/l Blocks, 
, Best, Fastest. Simplest, Cheapest 
, Machine. Fully guaranteed. 

THE PETT YJ O H N  CO. 
61f> N. 6tb Strebt, Terre Haute. Ind. 

Scientific American MARCH 10; 1906. 

Machinists!  

Tool Makers! 

Pattern Makers! 

E lectricians!  

Draughtsmen!  

Everybody! 

F R E E !  A T O O L C H E S T 
I N  YO U R  VEST POOKET 

WERE YOU EVER, when called upon to  per. form some mechanical work, confronted by almost unsurmountable difficulties because you did .not have the right kind of tool to take measurements ? 

AGENTS 
WANTED A New, Scientific, yet Simple Device 

for Taking Measure
ments is the 
Wiet-Goethe 
Combination 
Gauge 

ouis\'iteW C::ii;��bl��tlf'::s?J':�aif:e��",i' :D�� vider, a /Straight 
E�ge, an An'llie Edgesa Depth Gauge, a 'iTY 
/Sg.���:i-, a 

a tJ'!,�ler �':.':.�':; ::d !.��e 
or:e�; 

too numerous to mention. Takes all measure .. 
menta. within its scope, accurately and 
quICkly. 

Made of superior steel by expert me
chanics, no time or expense being spared 
to insure absolute accuracy. ':rhe me .. 
chanic and practical man will find use 
for it under all circumstances. Comes 
enclosed in a neat Jeatherette case with 
metal trimmings so as to be �nveniently 
carried in the pocket. Here is .. 

SPECIAL OFFER 
to Increase the Subscription List to our Monthly Journal 

MOD ERN  M A·e H I N E BY The foundation of civilization rests on inventions of new machinery. '1'0 keep abreast 
kee s On informed. and it is wrltt�n so all c� �ri'g�:'��<;:J 8��J

s
fh�ti'J:.\

d
iB�st�:t:.i.�fOft:vc���s.

int
1W�jfi��

n
·j)l!rtfi'i�'lNtog COS�!l$1.00 A YEAR. We want to get you started readinKthisJl'lPer regularly and therefore make you this oll'er. Send- us 

your snbscri�ion at once, enclosing $1.00, and we will mall you lfJ_ODERN ll'lACHINER Y every month for One Year and a 

ac(�ePiF.iii!giliis� Pi,oPOs�tion
A

;r�fte
G

t.d!;� t��e�ba:r,
o��'iir �oft�� t�;k 

afo:;E:;.eg�nfrd;g�:8st�a.gauge right back and we will refund your money. Don't 

Modern Mac h i n e ry P u bl ishing Com pany, Su ite 9 1 5  Secu rity B u i ld i ng, C h icago 

H4Usch �Lomb 
Microscopes 

This is an invitation to send for our 
illustrated catalog of Microscopes if :rau are 
interested in best instruments for the leas� 
money, those that are nsed in the leadin1/: 
laboratories everywhere and by individuiii 
workers who know the best. 

BaUSCh & Lomb OPtical Co. 
MAN U FACTU R E R .  

ROCH EST E R ,  N .  Y. 
NEW YORK QHICAGO BOSTON 
SAN FRA N CISCO FRAN KFORT A"'M G ERMANY 

STEA M  USERS 

aainfiow PaRking 
The original and only genuine 

red sheet packing. 
The . .  ' only, . effective �Jt most econoiriic'ilii;;ng�' 'p��king in" ��:.. 

istence. 
Can' t blow Rainbow out. 
For steam, ' air, hot or _ cold 

water, acid and ammonia joints. 
Beware of imitations. 
Look for the trade mark-the 

word Rainbow in a diamond in 
black, three rows of which extend 

the full length of each roll. 

Manufactured exclusively by 

PEERLESS RUBBER MFG. CO. 
1 6  Warren St., New York 

Registers the Second, Minute. 
Hour, Day of Week. Date 
of Month, and '  Changes of 

Moon. Changes Auto .. 
ruatically at midnig-ht. 
The movement 18 stetu
wind and set ; jewelled 
pivot holes ; expansion 
balance ; quick t r a i n ;  
richly decorated porce· 
lain dial ; accurate and 
reHable. Money refunded if not as 

reprtlsented. 

Price $7.45 
Express Prepaiol if remittance comes with order. Quantities of two or 

more, $1'.00 each. 
References : Com. Agencies, N. Y. Banks, Express Co.'s. 

Dellhart Makers &: Traders, Ltd., 150 Filth Ave., New York 

CRUDE  ASB ESTOS 
D I R ECT F R O M  M I N E S  . 

P R E PA R E D  R . H .  M A RTIN ,  
ASB ESTOS F I B R E  O FFICE. ST. PAU L  BU I LD I N G  
l o r  Manulactl' rers u s e  220 B'way, N ew York. 

Scalos All Val'ieti.es a� lOwest pnces. Best Hall,road 
Track ana Wagon or Stock Scalee- ·  mad�. 
Also 1000 useful artICles, inCluding Safe., 
Sewmg llacbines, BiCYCles, Tools. etc. 8av� 

Money. Lists Free CElICAGO SCALE co .. Chicago. lIl. 

ARE THE BEST. 
For sale everywhere. Send for 

Catalog No. 16. 
J.V F K I N  R V LE C O. 

Sag inaw, Mich .. U. S. A. 
New YOTk and Lonilon. 

�HERE is Q :  system of careful ' . ' 1 ·  . and consistent development, 
followed by rigid tests under 

most sev e r e  conditions, that 
peculiar to ' the �� factory. 

. 
I S  

The result is that nothing 
sented to the public in an 

. 
IS pre-

untried 
or experimental state. 

Main Office and Factory, S:enosha, Wisconsin. V. S. A. 
Bra�ches : 

: .Chicago, Milwaukee, Bostorl, Philadelphia, San Francisco. 
New York Agency, 134 West 38th St. . Representatives in all leading cities. 

T h.o s .  B .  J e ff� r ."  ®. C O lll p a n ."  

Co m p l e.te 
. O'nly 

$ 1 5 . · JUSTSEND ME ONEDOLlAR 
and , I ",ill �hip c. O. D. to any railroad station in the u. · s. 
this fine Willard Steel RBnge Anyone can say they have 
the best. ra.nge ,in the world, but I will furnish the evidence 
and. leave the verdict to you. After you examine this range, 

, if you are satisfied in every.way. pay Agent $14.00 and freight, and you become the pOFsessor of, the best range in the worla 
. for the money. ' The range has six 8-inch lids; IS-inch oven ; 

15-gailoll reservoir; large warming cle set ; top cooking ser· 
vice' 30x34 ins.' .G uat'anteed to ' reach you in pc ' fect order. 
Shipping:weight, 4UOJts. Thousands in usc and every one of 
them giving satisfaction. Write for full descriptIOn and 
testimonials· 

. 

W�:. G. WILLARD, 
r No, ' 12 WIr,J.ARD BUILDING ""T LOUI '" MO 316c320 CilF1STNUT STREET .::1 • .::1, '  • 

Opague Projector 
A Magie Lantern for showing ·Engrav_ 
ings, Prints, Cuts, Illustrations tn BOORS, Models and Specimens on the Screen wltnout 

r;e;��ri:al��ro���
ti�nJnJ1��i�i��;:�hted and 

. Will1ams, Brown' & Earle 
Dept. 6, 918 Chestnut St., Philadelphia, Fa� 




