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SOliE THEORIES VERIFIED. 

No sooner had the electrical service of the New 
Haven four-track road to Stamford been put in ser
vice, than it was evident that the application of the 
alternating current to this trunk line, burdened 
as it is with an unusually heavy traffic, had 
been made ahead of its time; that is to say, suffi
cient experimental work, on a full-sized scale, had 
not been done to provide the necessary data for a 
work of such vast importance. Troubles developed 
in the line, in the track, and in the motors, and 
the continuous breakdowns in operation were in 
sbarp contrast with the smoothness with which 
the th.ird-rail electrical equipment of the New York 
Central Road, based as it was upon the world's 
twenty years of experience in direct-current traction 
hlld operated from the day on which electric servic� 
was opened. It required no little courage on the part 
of the New Haven Company to jeopardize the most 
important section of road on its whole system, by 
subjecting it to an experiment of this magnitude; 
and the greatest credit is due them for adopting at 
such an early stage what, in the opinion of the most 
advanced electi-ical engineers, is destined ultimately 
to become the universal system for the electric opera-
1;ion of long-distance trunk railroads. 

But if the company failed to appreciate the impor
tance of certain fundamental principles of a mechani
eol kind affecting the line, the traCk, and the motors, 
they are certainly to be congratulated upon the ingeni
ous and very effective manner in which the weak 
points in the system have at last been met and mas
tered. The failures of the trolley line were due to 
ahe adoption, with a view to stiffness, of a thr�e-fold, 
triangulated line, consisting of two steel cables to 
which the third or trolley wire was suspended by 
triangles, attached at every 10 or 12 feet of the 
length of the line. The system proved to be stiff 
enough, and the rigidity aimed at was fully 
secured; but it involved the disadvantage that· the 
trolley wire was unyielding at" its point of attach
ment to the triangles, and flexUiie between them. 
Consequently the pantograph contact-shoe, thrusting 
vertically against the wire with a pressure of from 
25 to 40 pounds, struck a hard spot every time it, 
passed a triangle, with the result that a serious 
hammering was set up at these points. This induced 
rapid wear and frequent breakages. The difficulty 
has been cleverly overcome, by hanging a second wire 
a couple of inches below the flrst, and attaching it 
to the former midway between its points of support 
on the triangles. The scheme appears to be working 
admirably and there is a niarked absence of sparking 
alid wear, the compensating effects' of the present 
method of suspension appearing to give

' 
a wire of 

uniform fle�ibility. 
The track and motor difficulties both arose from the 

heavy concentration of weight on a short wheel base 
which characterizes the motoi'. This induced an ex
cessive amount of "nosing," or lateral oscillation of 
the motors, which, in turn, proved V'ery destructive 
to the track, tending to spread the. rails ahd destroy 
the alinement. It was to this cause that the derailment 
of the White Mountain Express a few months ago 
was generally attributed. The side sway of the mo
tors lias been completely eliminated by placing a pony 
truck at each end, with the load compensated with 
tbat Gil the nearest driver. In addition to thus length
.eniDg the wheel base, an ingenious contrivance for 
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preventing the side movement of the body above the 
trucks, has' be�n intro,duced. It consists, in each case, 
of a rocker side-bearing, pivoted to the truck trame, 
and carrying the weight of' the ends of the motor 
body' upon a curved upper audace. This curve, is 
sttu�k,·· not· from the' pin upon which the rocker

" 
is 

pfvoted, but frdm a point a little ,to the outside of 
the pin. The' resulting action is that, if the body 
of the motor ·tends to move laterally above the truck, 
there is a pinching action on the sille be;tring tend
ing to resist this motion exactly in, pr,oporHon- -to its 
amoulit. The device has proved to be highly effective, 
the motors now riding with the steadiness of a Pull
man car. 

Contemporaneously with this change in the motors, 
the company has been laying the whole of the electric 
zone with four-spike tie-plates, with two plates to each 
tie. Furthermore, all the curvature of the road has

' 

been adjusted by adding to the superelevation of the 
outer rail, the effect of which is strikingly noticeable 
on certain curves which had become notorious among 
the patrons of the road for their rough riding. 'As 
far as the sensations of the passengers are concerned, 
that heavy jolting to the outside of the curve, which 
was perceptible at high speed before the elevation had 
been increased, has been entirely eliminated. With 
its line, motors, and track in such admirable order, 
there is nothing to prevent the New Haven Railroad 
Company from accelerating its service to compare 
with the fastest express service in Great Britain and 
on the Continent, where several trains are run on a 
schedule speed of 60 miles an hour. 

LANGLEY -A TRIBUTE. 
It is rarely that a great invention can be credited, 

from the genesis of the crude idea to the embodiment 
of that idea in the perfected mechanical form, to a 
single individual. In stamping such an invention with 
the name of one man as its author, we are in danger 
of doing injustice to many workers in the same field, 
whose labors have contributed more or less abun
dantly to the final result. The world, however, per
sists in giving the palm to some particular one among 
the many; and it has adopted the rough-and-ready 
method of naming inventions. after the men who first 
succeeded in putting them into practical, working 
shape. Hence, we speak of Stephenson as the father 
of the locomotive; Fulton of the steamboat; Morse 
of the telegraph; Bessemer of steel; and Marconi of 
wireless telegraphy. Following this rule, the world 
will undoubtedly speak of the Wright brothers as the 
inventors of the man-carrying aeroplane, since they 
were the first to build a motor-driven flying machine, 
that c!,lTried a man for an extended flight. Without 
entering into � discussion of the merits of this system 
of award, the SCIENTIFIC AMERICAN is of the opinion 
that ·to the Wright brothers, more than any others, is 
due the honor of the premier position' in this new 
sphere of locomotion. 

Having said this much, however, we hasten to assert 
that there has never been a fleld of experiment in 
which the· inventor was pressed so hard by the holder 
of second place-to which position the iate richly
gifted and too-little-appreciated Prof. Langley of the 
Smithsonian Institution is undoubtedly entitled. To 
this proposition no one will give readier and mote 
loyal assent than the Wright brothers themselves; for 
they would probably be the first to admit that, had 
it not been for the elaborate researches in aerodyna
mics of Prof. Langley, and the rich mine of informa
tion contained in his published work, "Experiments 
in Aerodynamics," their successful flights at Dayton, 
Kitty Hawk: Washington, and Paris might never have 
been made. Furthermore, it is the belief of those 
who are qualified by their knowledge of the history 
of the art and of the particular facts in this case to 
express an opinion, that, had it not been for an acci
dent during launching, Prof. Langley's aerodrome 
would probably have been the first machine to fly with 
a man. cn board-this belief being based upon the 
uniform success attained by the successive models. 
with which 'Langley experimented in the neighborhood 
of Washington. 

It is rarely that the experimentalist embodies in 
himself both the theoretical and practical elements 
of success in such full measure as did Langley. Not 
only did he enunciate the principles of flight, but he 
illustrated those principles in mechab.ical forms that 
'betrayed ·an unusual amount of technical skill. He 
was the first to formulate the laws of flight and ex
plain them so clearly that an intelligent mechanic 
would be able to build a flying machine that coulll 
fly. Mr. O�tave Chanute, one of the leading au
thorities on aviation, writing in 1896 of Langley's 
investigations, said: "In my judgment the principal 
contributions thus far made by Dr. Langley to the 
science of aerodynamics consist in his having given 
the physicist and searchers flrm ground to stand upon 
concerning the fundamental and much-disputed ques
tion of air -resistances and reaction. . . Now, for 
the flrst time, searchers are enabled to calculate, the 
sustaining power, the resistance, and the center of 
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pressure of a plane, with cgnfidence., that they are Dot 
far wrong." Previous to L�ngley's'.researches, 1t was 
believed that tl1�-- resistan<le- tQa ' tiyin� machine would 
inc,relUle in some. multiple 

'
ratio of the E!peed, and that, 

becau'se of tl1e' excessive power required, and the COIl
sequeht increase 9f weight, flight at any high speed 
would be. inherently impossib-Ie;but. Langley's inves

,tigations led him to formulate that most important 
law, that within certaip. limits the higher speeds- are 
more economica:i of power than the lower ones. In 
other· word�, he proved that at high speeds the planes 
would pass over the succ�ssive, areas 'Of air so rapidly 
that there would not be time for its inertia to be 
overcome, the conditions being approximately similar 
to those of a skater passing swiftly over a thin layer 
of ice. 

Langley's earliest interest in the subject of mechan
ical flight dates from the period, over a quarter of a 
century ago, when he was director of the Allegheny, 
Observatory. At that time he was attracted· by the 
studies of Lanchester, in which he set forth the results 
of his study of the flight of birds; and following the 
example of that investigator, Ite made a study of the 
resistance and supporting power of various plane sur
faces, by mounting them upon a rotating table. The 
results of these experiments were published in the 
work upon aerodynamics to which we have referred 
above. 

Having formulated the laws of mechanical flight, 
Langley set about the construction of a flying ma
chine; and he was at once confronted with the dis
concerting fact that there was no motor available of 
anything approaching the light weight per horse-power 
that was necessary to drive his machine. Nothing 
daunted, and in spite of the fact that he was not 
an engineer by training, he designed and made, largely 
with his own hands, a steam engine and boiler which 
weighed onlY·"about four poUndllper horse-power, a 
feat which,inits�U, marked him as a man of uncom
mon meohan:t.ca.J ingenuity. He<succeeded in making 
this model fly for a distance .of over half a mile above 
the, waters of the Potomac,,'.f;hi$being the first flight 
accomplished Qt;,R'moiof,jldven machine. Ultimately 
Congress granted' him an appropriation of $50,000 for 
the prosecution of his work; and with this backing 
and the help of his talented assistant, Mr. Manly, he 
built his celebrated aerodrome. His failure to con
tinue his experiments was due solely to the exhaustion 
of his own and the government funds; and was not 
in any sense a confession of failure. But it was taken 
as such by a certain section of the press. Undoubt
edly the outrageous criticism and ridicule to which he 
was subjected, on the very eve of success, contributed 
largely to his premature death. 

WANTED: A SANITARY RAILWAY CAR. 

One of. the papers read before the Tuberculosis Con
gress at Washington dealt with the subject of the un
sanitary railway car. Since the improvements sug
gested by the writer of the paper deserve the consider
ation of the inventor, we present the following ab
stract of his remarks: 

The points that iIeed 'attention in a Pullman car are 
the bedding, the ventilation of the berth when made 
up, the use of the wash basin for, teeth-cleaning, the 
use of common drinking glasses, etc. Theoretically, 
the danger. from the blankets has been diminished, 
by the use of a third sheet as a counterpane, but prac
tically 'this third sheet is of little if any protective 
value. The sleeping berth is generally made up with 
two blankets for covers. This is too much for the or
dinary sleeper at aU times, and the result is that one 
or both blankets are thrown back. To throw off one or 
both blankets necessitates the throwing back of the 
third or upper sheet. Thereupon it ceases to afford 
any protection for the blankets. A long upper sheet 
to turn' back over the blankets at the t.p is far better 
than the third sheet. This is a matter more for the 
porter that the inventor to consider. 

The lack of ventilation in the lower berth when made 
up is simply beyond description. This can and should 
be corrected, and here the inventor can do much. It 
will undoubtedly mean a change in car construction, 
but this can and should be met from this time on in 
all new cars. 

Arrangements should be made so that it might be 
possible to clean one's teeth without spitting into the 
basins provided for lavatory purposes. Here again the 
inventor can help. 

According to the Far Eastern Review, a Chinese 
gentleman named Hu Chuen hag obtained a patent on 

an improved method of wireless telegraphy, simplify
ing the methods hitherto in use. The system has been 
recommended by Chinese authorities for the reason 
that it makes use only of domestic Chinese materials 
of lower cost than imported articles, and it is a�so sim
pler to .operate. At the test of the equipment at Can
ton It was ·pronounced a success. Detailed informa
tion as to the workings of the new system, however. 

are not as yet at hand . 
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ENGINEERING. 
The figures of coke production in the United States 

in 1907 exceed all records in the history of coke mak
ing in this country, the total amount reaching 40,-
779,564 net tons. Over 35,000,000 tons of this total 
was produced in the beehive type of oven. 

A dozen bids have been received at Albany by the 
State Barge Canal Board for the construction of a 
reservoir dam at Delta, at the head waters of the Mo
hawk River, the lowest tender being that of Arthur 
McMullin, of New York city, whose bid was $905,347. 
This is more than $107,OQO under the engineer's esti
mate. 

The total value of our pig-iron production in 1907, 
estimated at $20.59 per ton, was $529,958,000; but the 
journals devoted to the iron and steel trade estimate 
that because of the financial depression, the rate of 
production will prove to have been reduced nearly 50 
per cent during the present year--<unless, indeed, the 
present Signs of recovery are fulfilled. 

The Pennsylvania Railroad has awarded prizes to 
the amount of $5,400 to the supervisors and their as
sistants who maintained the best stretch of track 
during the last year. The tracks were inspected from 
a special train. One of the tests was to place glasses 
of water on the sills of the windows, and count the 
number of times they were spilled in running over a 
stretch of track. 

The general public will learn with some surprise 
that of the total' freight moved on all railroads dur" 
ing 1904, amounting to 641,680,547 tons, only 4,809,340 
tons represented petroleum and all other oils; and 
that the total amount of petroleum shipped by the 
Standard Oil Company amounted to 2,887,500 tons, or 
less than one-half. of one per cent of the total tonnage 
moved on all railroads during the year. 

The report of the chairman .of the Isthmian Canal 
Commission for August states that the reorganization 
of the forces was continued during the month. The 
summary of the construction work done by the three 
divisions shows that the material excavated in August 
amounted to 3,318,691 cubic yards, of which 1,375,991 
yards were taken from the canal prism. The average 
number of laborers employed daily was 13,284. 
Health conditions continued satisfactory during the 
month. 

Results obtained in several tests of the Maxim 
silent firearm before the United States Army Board 
are reported to have been decidedly encouraging, the 
report of the explosion being only faintly audible. 
The muffling of the discharge is necessarily obtained 
at some expense of velocity, though the reduction is 
said to be only about six per cent, If the loss of 
velocity and energy be no greater than this, the si
lencing of the report unquestionably increases the 
military value of the weapon. 

In spite of the worldwide depression, Spain is ex
periencing a period of decided prosperity. The spirit 
of rejuvenation has extended to the navy, plans for 
the rebuilding of which are being actively prosecuted. 
Tenders have been submitted for three battleships, 
which will be about 425 feet in length and of 15,000 
tons displacement, with a speed of 19% knots. Also 
three destroyers of 360 tons and 28 knots and twenty
four 180-ton 26-knot torpedo boats. are to be built, to
gether with four gunboats of about 1,000' tons· dis
placement. The battleships will be built at Ferrol, 
and the rest of the fleet at Carthagena. 

At the last meeting of the Iron and Steel Institute 
in Great Britain, Henry E. Armstrong, professor of 
chemistry of the London Central Institute, said that 
he found it "difficult to keep calm" when he reflected 
on the ruthless way in which the world's stores of 
timber, iron, coal, and oil were being used up. The 
public, satisfied that science would discover a sub
stitute for coal, was seemingly indifferent to the in
evitable consequence of the present lavish waste. 
Science, however, is in no position, at present, to con
fidently state that any substitute for these fuels will 
be available in that near future when our present 
supplies will be exhausted. 

That the. Japanese are not always the mere imi
tators which some people would have us believe, is 
shown by the decidedly original. method they have 
adopted for carrying two submarines from England 
to Japan. The "Transporter," a ship specially de
signed for this purpose, has been built by Messrs. 
Vickers, Sons & Maxim for carrying submarines in
tact. The engines are located aft, and forward of 
them the main deck for two-thirds its length has 
been removed. To place the submarines on board, 
they are floated into the drydock alongside the "Trans
porter." The latter is sunk to the bottom of the dock, 
and the submarines are then floated into position 
above a pair of cradles built into the hull of the ship. 
The water is then pumped from the dock, and, as it 
subsides, the submarines settle into their respective 
positions in the hold of the steamer. The main deck 
is then replaced, and the ship is pumped out until 
she is afloat. 

Scientific American 
ELECTRICITY. 

Electric flatirons are becoming very popular in cen
tral Vermont, owing to the enterprising advertising 
of the Consolidated Lighting Company, which serves 
the district of Montpelier and Barre. There are 
28,000 inhabitants in this district, and one out of 
every twenty-seven uses an electric flatiron. 

In an address delivered. before the Electrical Club 
of Chicago 0Ii. the subject. of the electrification of 
steam railroads, F. A. Sager stated: that the railroads 
will have to spend approximately $5,000,000,000 within 
a few years to keep up with the increase of traffic. 
By electrifying their lines. at a cost of $4,000,000,000, 
they would increase their capacity to such an extent 
that-no new trackage would be needed. 

A successful test of wireless telephony was recently 
conducted between. the British crUiser "Furious" and 
the schoolship "Vernon." Both vessels were steaming 
at full speed, separated by a distance of 50 nautical 
miles. The De Forest system was used. The in
ventor operated the transmitter on the "Furious," 
while Mrs. De Forest received the messages on the 
"Vernon." The test consisted largely in repeating 
stock quotations and it is stated that out of 154 fig
ures, there were only two mistakes. 

In a recent article by Dr. Louis Bell in the Elec
trical World, attention is called to the lighting sys
tems of Europe as compared with American street 
lighting. According to Dr. Bell, European streets are 
far better lighted than our own, but not because elec
tricity is cheaper abroad than here; for London pays 
over $100 per arc per year, Paris $166, and Berlin 
nearly $120. The difference seems to be that in this 
country we attempt to light all of the streets fairly 
well, while abroad particular attention is paid. to. the 
more promin'eht streets. 

Th!\l highest telephone line in Europe, which runs 
to the. Regina Margherita Meteorological Observatory 
on Mont Rosa, at an altitude of 14,958 feet, is nearing 
completion. It was found impossible to run this line 
on .poles, owing to the high winds and bad storms 
which prevail at these altitudes. It was also thought 
to be impracticable to lay an insulated cable, as it 
would gradually sink into the ice and would make 
repairs impossible. The final solution of the problem 
was to lay a bare wire across the glaciers; and depend 
upon the insulating qualities, of the snow and ice. 

Writing in the Electrical Review, Mr. G. W. Pick· 
ard describes some interesting experim�nts' made, to 
determine the character of wireless wave fronts. 'A 
closed circuit is used for the receiving system; that 
is, the antenna instead of being a vertical wire, is in 
·the. form of· It hQop. The receiving apparatus ,is 
mounted on a 

'
tripod, so that it can readily be moved 

from place to place, and rotated to turn the hoop to 
any desIred angle. When the plane of the hoop lies 
at. right angles to the direction of the wave, the maxi
mum number of electro-magnetic"lines of force pass 
through it. In this way the"wave front can be plot
ted: out, and the disturbing effeGt of various obstacles 

-can be de·termined. 
The Forestry' Bureau of the United "States has re

cently been investigating the preservation of cross 
arms for telegrallh and telephone wires. The trouble 
heretofore has ,been that the wood subjected to the, 
creosote process has not been of' uniform porosity, 
some of the arms absorbing. more of the preservative 
than. was necessary, while others did not receive suf
ficient treatment. The Forestry Bureau divides the 
wood into three grades according to grain and air
dries them thoroughly in piles protected from rain 
and snow. The different grades are separately treated, 
receiving from 6 pounds to 10 pounds per cubic foot. 
It is advised that the wood be not subjected to the cus
tomary steam bath before being treated with creosote. 

Several years ago Prof. A. Heydweiller observed the 
remarkable phenomenon of self-electrification of the 
human body. The needle of a quadrant electrometer 
having been charged to a potential of some hundreds 
of volts, one of the pairs of quadrants was connected 
to the earth, and the other to an insulated metal 
plate. The subject then raised one of his hands to 
about 4 inches from the plate, and holding it in this 
position stepped on an insulating stool, when the elec
trometer showed a deflection indicative of a negative 
charge of the hand. The magnitude of this deflec
tion and the interval of time occupied by its slow dis
appearance would vary according to the personal dis
position of the subject and meteorological conditions. 
The same problem has been taken up-recently by two 
Russian physicists, Drs. Tel'eshine and A. Georgievski. 
Whereas the qualitative results of the first series are 
mainly identical with those of Prof. Heydweiller, the 
electric tensions (of 10 to 15 volts) found by the Rus
sian experimenters are much inferior, and experiments 
made on naked subjects gave very different results. 
And hence they draw the conclusion that the self
electrification of the human. body is due, not to the 
contraction of the muscles, but to the friction of the 
feet on the insulating stool and to that of the clothes 
on the body and on one another, 

SCIENCE. 
On October 5 the first international congress on 

refrigeration was opened in Paris, thirty governments 
in all being represented. The United States which 
leads. the world in the production of cold-p;eserved 
foodstuffs; together with the republics of South Am
erica, took an important part in the proceedings. 
Some idea of the extent of the refrigerating busiiIess 
of the world is furnished by the committee of ar
rangements, which points out that a fleet of more than 
three .huudred ships fitted with cold storage plants is 
now engaged in the· transport of refrigerated pro
ducts to Great Britain alone. The British cold storage 
imports have risen from $17,000,000 in 1885 to $180,-
000,000 in 1907. The United States, however, exceeds 
that figure, her cold storage commerce being valued 
at about $240,000,000. 

In an oil refinery at Langelsheim, (Jerm8.ny, lin
seed oil is bleached by a process in which uviol lamps 
are employed, and which has been patented by Dr. A. 
Centhe. The uviol lamp, which has been described in 
these columns, is a mercury vapor lamp which pro
duces ultraviolet rays in abundance, and is made by 
a special glass which transmits waves as short as 253 
millionths of a millimeter. Twenty uviol lamps are 
immersed in a 

'
tank containing one ton of crude lin

seed oil, heated to 176 deg. F., into which air is simul
taneously introduced in fine bubbles. Under the in
fluence of the ultraviolet rays the oil absorbs 1/20 
of its weight of oxygen and becomes colorless, bril
liant and limpid. The expenditure of energy is 60 
kilowatt hours per ton of oil. The air is forced 
through the oil by a pressure equivalent to 10 feet 
of water. 

Dr, Leonard Hill's experiments in revlvmg exhaust
ed athletes with oxygen may soon be made the sub
ject of investigation by international athletic asso
ciations. Thanks to the administration of oxygen, 
Jabez Wolffe nearly succeeded in equaling Capt. 
Webb's famous feat of swimming the English Channel 
from Dover to Calais in 21 hours and 45 minutes. One 

, of Wolffe's rivals denounced the practice, arguing that 
it was unsportsmanlike. To this Dr. Hill gives the 
retort scientific: "Oxygen is not a stimulant. To 
the perfectly trained runner or race horse oxygen 
will do nothing if given before a sprint. 'l.'he trained 
man or horse has got enough in him for a sprint, and 
an excess has :no effect. It is to the tired or un
trained man or to the man fatigued by prolonged ef
fort that oxygen does so much. Oxygen will not make 
a man do something that is beyond the power of the 
normally working heart and muscles. It will do 
neither more nor less than the food taken in long-diS
tance swims. Beef juice is food, and oxygen is food. 
One is liquid and must be drunk; the other is gas 
and must .be breathed. It is foolishness to give one 
and not the other.' Almost the whole of modern sport 
is conducted with artificial aids. The record feats of 
to-day < <lore' too often not sport, but deadly, earnest 
business." Dr. HUl sensibly suggests that either sport 
should be limited to reasonable feats of endurance 
or else oxygen should be added to the other artificial 
afds now 'employed in breakIng records, and so di
minish the harm done the athlete's body. 

The place occupied by the Milky Way in the theory 
·of the universe is continually increasing in impor
tance. This vast belt of stars is now regarded, not as 
a cluster comparable with thousands of other clusters, 
but rathet: as the frame or skeleton of the entire 
stellar universe. Additional support for this view is 
derived from H. H. Turner's comparative study of 
variable stars of long period. Our sun is, to some 
extent, a variable star. The variations in its lumin
osity complete their cycle in a period of about eleven 
years, during which the number of sun spots gradu
ally 'increases from zero to a maximum and then 
decreases until the solar disk is again entirely spot
less. The solar activity is manifested periodically by 
the spots and also by the intensely luminous faculre 
which appear near the poles of the sun, move toward 
the equator, and there vanish. It is evident that the 
curve which represents the apparent variable lumitios
ity of the sun will vary according to the position of 
the observer with respect to the solar axis, owing to 
the effects of perspective and absorption by the solar 
atmosphere upon the apparent brightness of the equa
torial faculre. Several astro�omers have expres!;led 
the opinion that the fluctuations of variable stars 
(with the exception of stars of the Algol type, in 
which the variations are due to eclipses by a dark 
satellite) are similar in character to those of the 
sun, though very different in degree. Turner, working 
on this hypothesiS, lias examined the curves of varia
tion of a number of variable stars. He finds that 
some of these stars appear to present their poles, 
others their equators, to the earth, but that no stars 
of the former class are situated near the poles of the 
Milky Way. The natural inference is .that the axes 
of rotation. of all these varia-ble stars lie nearly in the 
plane of the Milky Way. 



THE EYES OJ!' PLABTB. 
In our issue of September 12 we published an article 

by Dr. D. T. Macdougal; director of the Department of 
Botanical Research of the Carnegie �nstitution, in 
which he showed that plants. are so sensitive to light, 
that we may well raise the question whether they do 
not actually see. He showed that if response to light 
stimulation by appropriate movements is equivalent to 
seeing, then plants certainly see. Even if ilothing 
short· of the formation and apprehenSion of Ii definite 
range of external objects may properly be designated 
as sight, the plant world may not be regarded as total" 
ly blind. While Dr. Macdougal's article wlis on the 
ptess, Mr. Harold. Waget was teading a paper before 
the British Association for the Advancement ot S!!i. 
ence, in which were described experiments he and 
other biologists had conducted for the purpose of 
showing how much a plant really can !ilee. 

He exhibited photographs taken through the epi
dermal cells of the leaves of plants. The upper and 
lower surfaces of leaves are covered by a thin trans
parent skin, which can, in many cases, be very easily 
peeled ofr. When examined under the microscope, as 
Dr. Macdougal showed in his article and as Mr. Wager 
reiterates, this skin is seen to consist of inuumerable 
compartments. or cells, many thousands of which are 
found on a single leaf. They contain a clear watery 
sap, and their shape is 
such that they behave like 
ordinary convex or plano· 
convex lenses, the rays of 
light which fall upon them 
being c o n  v e r g  e d and 
brought to a focus in the 
substance of the leaf. Ac
cording to Prof. Haber
landt, a German botanist, 
these cells enable the 
plant to perceive the dif
ference between light and 
dark, and set up a stimu
lus which results in the 
movement of the leaf into 
such a position that it can 
obtain the m a x i m u m  
amount of light; or it 
may be, as .Mr. Wager is 
inclined to think, that 
these cells serve for the 
more efficient illumination 
of the green grains with
i n the leaf upon which 
the effective food-supply of 
the plant depends. Pos
sibly both play some' part 
in aiding the leaf to per
form its work more em
ciently. These cells are 
found in practically al! 
plants; but are most clear
ly seen in some shade 
plants. Prof. Haberlandt 
was able in one case to 
photograph a faint image 
of a microscope through 
the cells, and Mr. Wager 
has more recently obtain" 
ed photographs of varioua 
objects some of which are 
here reproduced. In many 
cases these lens-cells may 

Scientific Alnerican 
opinion as to the waste of lumber in sawmiils, alid 
more than two thousand lumber dealers and cooper
a�e, veneer, furniture, box, vehicle, and implement 
manufacturers have been asked to point out striking 

A much reduced copy of a portrait taken through 
epIdermis cells. 

features of waste in their respective lines. Yet all 
this is only one part of the general scheme of hunt
ing down waste which the Commission is following in 
making its i.ventory. It is going after the little 

'J 1 J A 

• •  ':F- l>' : [n �':i! . � 
� . 

I .. � \ � �'�I-J:.. � 
1 c 

OcrOllER 17, 1908. 
course, has been made pOllsible only by the introduc
tion of new veneer-making machinery. 

The use of veneer is generally regarded as exempli
fying the IIcarcity of the finer woods and typifying the 
complete utilization of various kinds of woods, yet 
from one of the schedules of the National Conservation 
Commission it is evident that the Commission expects 
to discover great waste even in veneer manufacture. 

Though the word veneer carries many meanings, 
from a glaze applied to pottery to the "polish" of a 
man of the world, it is most commonly employed as 
the name for the thin slices 'of wood now extensively 
used in the manufacture of all sorts of articles of 
use, such as wood plates, baskets, and the exterior 
finish of furniture and :wood work. The manufacture 
of veneer in the last few years has advanced by leaps 
and bounds. 

The best veneer is sawed, but a great deal is sliced 
and still more is "rotary cut." By the last named 
process logs of the desired wood are steamed until 
they are soft and then fixed in a lathe-like machine, 
in which they are turned. against a wood knife. As 
the log rotates against the knife, veneer of the de
sired thickness is peeled off in a continuous slice, as 
if you should pare an apple, going deeper and deeper 
at each complete turn, until nothing is left but the 
core. The center of the log left after the veneer is 

cut is also called a "core." 
The woods principally 

used for making veneer 
are red gum, maple, and 
yellow poplar, which to
gether yield more than 
half of the total product . 
Red gum is largely used 
for baskets and maple 
for furniture. More valu
able than these, however, 
are white oak and walnut 
veneer. Beech, which can 
be cut very thin, is used 
very largely for wooden 
plates. A number of other 
kinds of woods are used. 

A good deal of waste 
occurs in the manufacture 
of veneer. It is always a 
problem, for instance, 
what use to make of the 
cores left by the rotary 
process. In many cases 
these are used for pulp 
wood, pillars, or panel 
headings, and they are 
largely used also for fuel, 
excelsior, crates, 
and baskets. 

boxes. 

In the schedule of in
quiries which the Na

"tional Conservation Com
mission, through the For
est Service, is sending out. 
several questions are aim
ed to secure information 
as to the amount of' 
waste in veneer manufac
ture and the possibilities' 
of finding ways to uti
lize it. 

• 

. be compared with the 
corneal facets of an in
sect's eye, so far as their 

By courte8y of Diu8trated London News, Drawn by Will B. Robinson from material supplied by Buold W�er. F.R.S. 
Microscopic 'I'ests.o{ 

Wood • 

general appearance and 
power of causing a convergen�e of light are concerned. 
In addition to ordinary methods of photographYJ it 
has been found possible to obtain photographs of sim
ple patterns in colors by means of the autochrome 
plates of Messrs. Lumi�re. In taking these photo
graphs, whether in the ordinary way or in colors, the 
images formed by the leaf cells are magnified by the 
microscope from 100 to 400 or more diameters, and the 
photographs are obtained by ari ordinary photo-micro
graphic apparatus; but the best results have been ob
tained with the Gordon photo-micrographic apparatus. 
It is not suggested that the plant can perceive the 
images which are thus photographed, but the fact that 
such images can be formed shows that these cells 
are very efficient lenses, and by means of them the 
plant may be enabled to take more advantage of the 
light which falls upon it than it would otherwise be 
able to do. 

••••• 
Waste Wood and Veneer. 

Five hundred manufacturers of explosives, pulp 
wood, and similar products, have been asked by the 
National Conservation Commission for information as 
tQ all possible uses of sawdust. From this it will be 
seen the Commission is going into fine. detailll in its 
inventory of the natural resources of the country. 
Seven thousand lumbermen hav� �een asked for their 

TO EYES OJ!' TO PLAlIT: 'lBB Ulf8E8 OJ!' TUB J.B.U'. 

wastes here and there, which, added together, and put 
into dollars and cents, make an astonishing total. 

For instance, take the making of veneer. At first 
blush it may not seem worthy ot consideration with 

Photograph of a pipe through the cells of spider
wort, A beetle would see the pipe In 

this way. 

the manufacture of other productll mentioned. Yet, 
the Bcarcity of the more attractive finillhinp; woodll in 
the last few years has led to the annual production 
ot over 1,100,000,000 square feet of veneer. This, of 

A new line of work, con'
sisting of the microscopic' 
examination of wood after 

, it breaks in a testing apparatus, has been started by 
the office of wood utilization in the United States For
est Service. The structure of wood is complex. Every 
species has several different kinds of cells, each of 
which has its own size and form. There is also a 
wide variation in the number and arrangement of the 
cells in different species. These difference.s in struc
ture have theIr bearing on the strength of the wood. 
For some time past the Forest Service has been carry
ing on a large number of tests on many kinds of wood 
in order to determine their' strength, stiffness, elas
ticity, and other physical properties. .It is not ex
pected that laymen will understand the significance of 
the'proposed microscopic investigations as quickly as 
architects, builders, and other wood users. 

••••• 
The average life of an automobile does not exceed 

five years, according to the published statistics of 
automobilism in France. In January, 1903, there were 
in France 12,984 recorded automobiles. During the 
year 1903, 6,900 new cars of French make were sold, 
and 350 automobiles were imported. Hence there 
should have been 20,234 automobiles in France at tlie 
end of the year, but the number recorded in January, 
1904, was only 17,107. From these figurell and those 
ot the folIowiD.p; years it has been computed that the 
average life of an automobile is 4.99 years. 
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A NEW ICE-MAKING )lACHINE FOR 
DOMESTIC USE. 

Nearly all ice-making machines 
depend for their operation upon the 
property of certain substances to 
absorb a large amount of heat 
when changing from the liquid to 
the gaseous state. As a rule, an
hydrous ammonia is the substance 
used, and this is forced through 
a closed cycle consisting of a com
pression chamber and an expansion 
chamber. In the latter chamber 
the ammonia expands into a gas, 
absorbing heat as it vap'orizes. 
Then it is drawn into the compres
sion chamber by a pump and com
pressed into a liquid, only to flow 
back into the expansion chamber 
and expand into a gas.' Thus one 
chamber of the machine is made 
cold by the vaporizhig ammonia, 
while the other develops heat be
cause of the compressing of the 
gas. The heat from the compres
sion chamber is dissipated by a 
suitable radiator system, while the 
influence of the expansion chamber 
can be extended at will by a sys
tem of pipes through which brine 
is circulated. 

Scientific American "57 
illustration shows the acid and oil 
in section at the bottom and top 
of the compressor chamber. At the 
top of the oil reservoir is a scoop, 
which extends upward sufficiently 
to dip into the Oil, but without 
reaching the layer of sulphurous 
acid. This scoop collects the oil, 
causing it to fall back into the 
reservoir. 

The machine requires no pres
sure gagel, for the reason that if 
it heats too much, and . the pres
sures becomes too great, the entire 
compressor pump w1l1 rotate 
around with the shaft · and do no 
pumping. In other words, the lead 
weight serves as a safety appli
ance to control the action of the 
machine. 

The difficulty with refrigerating 
machines as commollly constructed 
is that long stuffing boxes are 
necessary to prevent leakage of the 
ammonia, and the friction develop
ed in these stuffing boxes not only 

The water tank casing removed to show the t"o drums. In the toregronnd is 80me 
ice taken fNm the refrigerating drum. 

Any form of power may be used 
to drive the machine. Some of 
the smallest ones are fitted with 
a crank, so that they can be oper
ated by hand. The accompanying 
photographs show some of the 
uses of this novel machine. The 
compression chamber is half sub
merged in a tank of water, which 
absorbs the heat produced in this 
chamber. The expansion chamber 
or refrigerating drum may be used 
in various ways. One of the illus
trations shows the machine after 
it has been run for a few minutes 
in the open air with no liquid 
around it. The chamber is covered 

absorbs energy, but generates additional heat. 
lIllaller ' the machine, the more serious are 

The 
these 

The machine as nsed with a refrigerator box. 
losses, because of the pressure that must be main
tained, which does not permit the friction to diminish 
in proportion to the capacity of the 
machine. For this reason, refrig" 
erating machines for domestic use 
have not been as economical as 
those of large plants. 

The pump serves to draw the gas from the smaller 
or expansion drum through the tubular shaft, com
press it into a liquid, and discharge it into the 
larger or compression drum; whence it flows back 
through a pipe leading through the tubular shaft into 
the expansion drum. Here the liquid evaporates, and 
is returned to compression chamber by the action Dt 
the pump. It will be seen that the entire operation 
is a closed cycle, the drums are hermetically sealed, 
and there is �o possibility for' the liquid or gas to 
escape. Owing to the fact that stuffing boxes are 
eliminated, friction is reduced to a minimum, and 
about two-thirds of the power used by other machines 
of the same size is saved. In order to provide suffi
cient lubrication, the pump is kept swimming in oil. 
The pump is fitted with a reservoir capable of carry
ing half a gallon of oil. The oil cannot escape, and 
SU<lh of it as leaks out of the pump is trapped and 
returned to the reservoir. Owing to the rapid rota
tion of the drum, the liquid acid is centrifugally 
thrown against the inner periphery of the chamber, 
and any oil that leaks into the chamber is centrifu
gally separated from the heavier sulphurous acid, 
forining an annular layer 

'
within the acid layer. Our 

with frost, which is merely the condensed and frozen 
moisture 

. 
of the atmosphere, which hlloS collected on 

the drum. The drum may be rotated in a small tank, 

Tke mechanism inside the drums. 

in which a small amount of water is placed, and in a 
feW' minutes the water will form a layer of ice over 
the drum. One of the photographs shows the Ice
coated drum, while in another view are shown the 

pieces of ice which have been 
cracked oft the drum. The tank in 
which the drum rotates is pro
vided with a false bottom in which 
milk, wines, or any liquid that it 
is desired to refrigerate may be 
placed. After running the ma,. 
chine ' for a few minutes, the. re
frigerated liquid may be tapped off 
through the faucet shown in the 
foreground. 

Recently a machine has been in
vented by Prof. Audiffren, of Paris, 
based on the same principle as the 
ordinary ice machine, but so de
signed as to do away with all stuff
ing boxes, pressure gages, agi
tators, valves, or anything that 
would require the attention of an 
operator. As shown in the accom
panying sectional view, it consists 
of two chambers or drums, which 
are cOllnected by a hollow shaft. 
A solid extension of this shaft 
passes through the larger chamber, 
and at its outer end carries a pul
ley, which provides means for 
operating the machine. The shaft 
is sealeQ. into the chambers, so 
that as the pulley revolves, the 
chambers revolve as well. Mounted 
to swing freely on the shaft within 
the larger drum is a small pump, 
which is kept vertical by means 
of a lead weight ( of about 70 
pounds in the machine illustrated ) 
attached to its lower end. The pis
ton of this pump is connected to 
a crank offset ill the shaft, so that 
when the pulley is rotated, the 
shaft revolving with it wnI oper
ate the piston, the latter being 
kept vertical by its connection 
with the weighted compressor. In 
the smaller machines the drums 
are charged with anhydrous sul
,hurous acid instead of ammonia. 

Making frost. Coating the drum with lee. 

For the purpolile of making ice 
for use in refrigerator boxes, a 
larger tank is provided. This tank 
is filled with brine, and is fitted 
with a number of metal contain· 
ers in which slabs of ice are 
formed. Two of these containers 
are shown in the foreground of 
one of the illustrations. As the 
drum . revolves, it agitates the brine 
and circulates it about the metal 
containers. The water with which 
these containers are filled is cooled 
and eventually frozen by the cir
culating brine, which abstracts the 
heat and conducts it to the revolv
ing drum. The machine illustrated 
in the engraving Is operated by a 
one-third horse-power motor, and 
will freeze forty-eight pounds of 
ice in four hours. As the heat in 
the tanks surrounding the com
pressor drum is apt to rise to a 
high degree, it is preferable to 
provide a flow of water through 
the tank. Where running water 
is not ava.ilable, a ventilator is 
furnished, conSisting of a fan at
tached to the motor, which drives The ice-making machine and the brine tank in wbich slabs of Ice are formed. 
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compressor drum, so as' to carry off part of the heat. 
Ice cream can be made very quickly by suspending 

a can with the prepared cream in the tll-nk of brine. 
The circulating brine will agitate the can sufficiently, 
so that the cream will be formed without turnillg any 
crank. 

This form of machine is particularly useful for 
refrigeration purposes, as the refrigerating drum may 
be placed within the refrigerator box, and will directly 
absorb the heat of articles placed in the box witho�t 
requiring the use of ice. The accompanying diagram 
illustrates one method of accomplishing this result. 
The refrigerator box is provided with a compartmeflt 
at one end, in which the refrigerator drum rotates. 
A fan serves to draw. the air out of the box, bringing 
it into contact with the refrigerator drum, and forc
ing it up a chimney to the top of the refrigerator box. 
Here the cold air is free to fall by gravity, or is sucked 
down by the fan through the box, absorbing the heat 
from the various meats and groceries placed therein. 
The particular advantage of this arrangement Is that 
the air in the box is kept perfectly dry ; for the mois
ture is condensed on the drum and drips into a tank 
of brine below, whence it may be tapped off when 
desire{l. 

.. . . .  ..-
The Electrical ShoW" at lnad,ison Square Garden. 

Fifty years ago the first cable message was flashed 
across the Atlantic. Twenty-five years ago · the first 
bill for electric current metered in New York city 
was collected by the original Edison Company. These 
two events are commemorated in the Electrical Show 
now running at ' Madison Square Garden ; and in 
honor of the occasion, Thomas A. Edison, who 
started the first electrical plant in New York at Pearl 
Street, generating current for four hundred 16-candle 
power lamps, has been elected president of this exhi
bition. In honor of the fiftieth anniversary of the 
submarine cable, a collection of oil paintings, water 
colors, electrotypes of gold medals, specimens of the 
original Atlantic cable, and various devices illustrat
ing the method of laying the cable, has been loaned 
by the Metropolitan 'MuseiIm of Art. 

The features' which attract the greatest popular in
terest are the incubator, cow milker, and the vacuum 
horse groomer. The incubator, . which is heated elec
trically, contains eggs that are about ready to hatch, 
and a large number of chicks have made their en
trance into the world before the very eyes of the 
spectators. The cow milker is exhibited on the floor 
below, where several patient 

'
cows are stalled. At 

milking time vacuum milkers are attached to the cows, 
and operated electrically. The horse groomer, which 
is also on this floor, is similar to a vacuum cleaner, 
the suction being produced by electric power. 

The progress of wireless �elegraphy is exemplified 
by the news bulletins which are published from time 
to time, the news being received by wireless tele
graphy from the Times Building, set up on a linotype 
machine, and printed before the spectators. The effi
ciency of this system was illustrated by the printing 
of the score by innings of the recent New York-Chi
cago baseball game. 

As in previous years, the Brooklyn Edison Company 
deserves special eredit for its display. �'This year it 
has three sections, illustrating domestic, commercial, 
and industrial uses of electricity. The domestic ap
pliances, particularly labor-saving devices for use in 
the kitchen, are very popular. The commercial sec
tion consists of a complete "gents' furnishing store," 
and shows the best method of lighting the store. The 
New York Edison Company, in commemoration of its 
twenty-flfth anniversary, occupies a large section of 
the floor in the form of tearooms, which are most ar
tistically decorated and lighted. The rooms are fitted 
w ith electrical appliances of every sort for use in the 
household. 

In one part of the building an underground man
hole in' section shows the form of these . .  large rooms 
under the sidewalk, where cables, telephone wires and 
the like are connected and spliced. The use of the 
photometer for measuring the total spherical candle
power of arc lamps and incandescent lamps makes a 
prominent part of the show. One of the tests shows 
how the efficiency of insulators for high-tension lines 
is determined. The insulators are subjected to a cur
rent under tension of 250,000 . volts, in an artificial 
rainstorm. The play of lights around the insulators 
makes a bea1,ltiful and attractive exhibition, even for 
those who do not appreciate the value of thEl test. 

Among the other exhibitions may be mentioned a 
new rectifier for alternating currents, in which no ill
ductance, resistance, electrolyte, or vacuum tube is 
used. The current is mechanically transformed into 
an intermittent direct current, and may be used for 
charging batteries of one cell, or any nU!llber within 
the limits oi the line voltage. A new piethod of re
pairing iron trolley poles is illustrated in one of the 
booths. It consists of a bundle of rods, which are 
lowered into the pole after the top cap has been re

. moved. These rods are lodged in the pole at the 

. proper depth to extend three feet above and below 
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the ground s�rface, At the upper end the rods spread 
out like ribs of a partly opened umbrella. Concrete 
is pumped into the pole until it covers the top of the 
rods. When the concrete sets, it renders the pole 
even stronger than in its original condition. Even if 
the iron should rust through, completely separating 
the upper part of the pole from the ground section, 
the reinforced concrete core would be . more than able 
to stand all the strains .that are imposed · upon the 
pole. 

The · usual variety of' domestic appliances afll shown 
in great numbers, and the vacuum cleaner, of which 
there are several varieties exhibited, forms a promin· 
ent· part of the exhibitio)l.. Altogether, the Electrical 
Show this year is well worth seeing, and an impreve· 
ment upon last year's exhibition. 

... .. . .  .. 
WUbur Wright FultiUs the Conditions of' His 

Contra,ct mth the French Syndicate. 

After winning the $1,000 prize offered by the Avia
tion Committee of the Aero.; Club of France for the 
longest flight up to October ' 1, by his flight of 48.1 
kilometers ( 30 miles ) , recorded in our last issue, Mr. 
Wilbur Wright set out to fuJfill the conditions of his 
contract with .the French syndicate headed by M. 
Weiller, which required him to make two 50-kilo
meter (31-mile) flights carrying a passenger, within 
a week',s time. 

After spending several days overhauling alld testing 
his motor, which had been giving some trouble 
through loss of lubricating oil, and also after fitting a 
pair of new propellers which were larger and of 
slightly greater pitch, Mr. Wright on October 3 
again resumed his experiments. After testing the 
new propellers in the morning in three short flights 
of 4 minutes 51 seconds, 9 minutes 31 seconds, and 
several minutes respectively, and again in the after
noon in a longer flight of 18 minutes 24 seconds, Mr. 
Wright took George B. Dickin, Paris correspondent 01 
the New York Herald, as a passenger on a 3-minute 
21-second flig'ht, His description of the sensations he 
felt is interesting. In starting, the sudden rush for
ward was much like tlie sudden drop on a water to
boggan, or roller coaster, but once the machine was 
soaring, he felt perfectly secure, and found the swift 
motion through the air much more pleasurable than 
when in an automobile, as it was unaccompanied by 
any shock or jar, though the noise of the unmuffied 
motor beside him was almost deafening. The higher 
the machine flew, the slower it seemed to be travel
ing ; while when it was near the ground, the sensa
tion was much like that experienced in an automo
bile. There was no shock in alighting. The two 
strongest impressions received by this passenger were 
the apparently increased size of the aeroplane while 
in flight and the very great security and stability 
in making the turns. 

At dusk the same evening ( October 3) Mr. Wright, 
with Franz Reichel of the Figaro as passenger, made 
a record flight of 55 minutes 37 seconds, during which 
he traversed a distance of fully 58 kilometers ( 3 6  
miles ) . It was shortly before 7 P. M., and dark save 
for the moonlight, wheD; the flight terminated. In 
making it Wilbur Wright fulfilled the first half of his 
contract. His previous longest flight with a passenger 
was 11 .minutes and 35 seconds. According to calcu
lations made by Aero Club officials, the aeroplane in 
its morning flights attained a speed of over 74 kilo
meters ( 45.95 miles) an hour with the wind and 54 
kilometers ( 33.53 miles) an hour against it, while in 
the afternoon the average speed was figured to be 
61 kilometers (37.88 miles) an hour. 

On Monday, October 5, Mr. Wright tested the weight
carrying proper'ties of his aeroplane by making three 
flights with heavier men as passengers than . he had 
taken up before. First he took M. Leon Bollee, who 
weighs 238 pounds, on a 4-minute flight, and after
ward M. Rene Peller, whose weight is 194 pounds, 
on a 2 %,-minute and a Tlh -minute flight respectively. 
No trouble · was experienced in rising' in the air, and 
the flights were made with great steadiness. 

Tl1e next. day, October 6,  Mr . . Wright . made the 
second long-distance , flight with a passenger, and 
thereby fulfilled the conditions of his contract. This 
time, with Mr. Arnold Fordyce as passenger, he re
mained , aloft 1 hour, 4 minutes and 26 seconds. The 
average height during the . .  flight is given as about 
72 feet, and the distance covered slightly over 40 
miles; which shows the . machine to be quite capable 
of fulfilling the conditions laid down by our own 
War Department. 

After having successfully fulfilled the conditions re
quired of b,im before the purchase of his French pat
ents f9r " "100,000, Mr. · .Wright, during the next few 
days, ' took up Iiumerous passengers on short flights 
of from 2 ,to 4 minlltes' duration. On October 7, after 
first making a . ��minute 24-second flight with Mrs. 
Hart O. Berg, he took Mrs. Berg on a short flight of 
2 minutes alld 3 seconds duration. Mrs. Berg was the 
first woman to fly in a Wright aeroplane, and . so de
lighted was 

'
Shp with the experience that she induced 

Mme. Bolle to make a flight the next day. On October 
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7 Mr. Wright also took up Michalo Pulo, an H-year. 
old boy, in one of his flights. Among those who went 
with him on this and the following day were M. 
Paul Jamin ; M. Soldatenkoff, an attache of the Rus
sian embassy at Rome ; Sargeant Kasnakoff, Messrs. 
Butler, Brewer, and Rolls, Major Baden-Powell of 
England, and Commandant Bouttieaux of the French 
Aeronautic Corps. With the latter officer Mr. Wright 
attained a height of about 75 feet. Among the spec
tators was Queen Margherita of Italy. 

So enthused have . the French people become over 
Mr. Wright and his performances, that a public sub
scription for a testimonial to him has been opened at 
Le Mans. The gold medal of the Governing Commit
tee of the Aero Club of France has also been awarded 
to him. 

• • • • •  

lnanuf'acture and 1Jscs of' Levulose or Fruit Sugar. 

Levulose, or fruit sugar, is little known to the gen
eral public. It is sold only by druggists and the cost 
of manufacturing it by the methods now in use is so 
great that the price of levulose is nearly a dollar a 
pound. This variety of sugar possesses properties 
which would bring it into extensive use if its . cost 
were not prohibitive. 

The only process by which chemically pure levulose 
can be produced cheaply in large quantities is based 
on the employment of inulin as the raw material. 
Inulin is a. variety of starch which is found, in pro
portions of 8 to 11 per cent, in the roots of chicory 
and the tubers of the dahlia. The dahlia is . a  native 
of America and was introduced into England in 1789 
and into Germany in 1812. It was supposed that the 
tubers would be a valuable food for cattle, but the 
cattle refused to eat them, and therefore the dahlia 
has been cultivated for its flowers alone. Yet dahlias 
could be raised as easily and almost as cheaply as 
potatoes. They are propagated by division of the 
tubers which, with special culture, may attain a 
weight of more than a pound. Chicory root is well 
known and is raised in immense quantities in Ger
many, Austria, France and Belgium for the purpose 
of mixing with coffee. 

The manufacture of pure levulose from chicory or 
dahlia tubers is very simple. In the first place the 
inulin is extracted from, the tubers by boiling them 
with lime water. The inulin is then converted into 
levulose by the action of dilute acids. 

The field. of application of levulose is very extensive. 
Levulose is sweeter than ordinary sugar and it pos
sesses other advantages over the latter. In particular, 
it can be eaten with impunity and completely assimi
lated by the majority of diabetic patients. It is also 
recommended in acidity of the stomach and in recent 
years several eminent

' 
physicians have advocated its

· 

use as a food for consumptives. It may also be sub
stituted for milk sugar in the preparation of infants' 
foods. In the manufacture of bonbons, jellies, mar
malades and fruit preserves it possesses the advan
tage of neither crystallizing nor becoming turbid, and 
from it can be made an imJtative honey which does 
not solidify and which is almost identical with natural 
honey, of which levulose is the principal ingredient. 
In the preparation of beer, wines and non-alcoholic 
beverages levulose will also be found very useful. 
From inulin an excellent bread for diahetics can be 
made.-:-Umschau. 

• • • • • 
The Cost of' a PanalRa Hat. 

Panama hats are made in Colombia, Peru, and 
Ecuador, but never in Panama. The value of a Pana
ma hat is chiefly the cost of the labor expe�ded in 
making it, for the value of raw material never ex
ceeds 35 cents, and averages less than 13 cents. Tj:Le 
labor is exceedingly cheap, but a great deal of it goes 
to the making of a hat. It takes a mam, working six 
hours a day, six or seven days to make a common hat, 
worth a dollar. Two weeks are required to make a 
hat of better grade, worth from $1.25 to $3.00, and Six 
weeks to make a fine hat, worth $20. 

In making a fine Panama hat the straw is never 
dampened, and consequently the work can be done 
only when the air is very moist, that is to say, early 
in the morning, and ill the evening. The straw used 
for cheap hats is kept wet, so that the work can be 
carried on during a greater number of hours per day. 

. - . . . 
Second Contest f'or the Scieutlfic AlRerican Heavier

than-Air Trophy. 

It is announced that the next contest for the SCI
ENTIFIC AMERICAN heavier-than-air or aerQplane trophy 
is to be held at Morris Pl).rk, Bronx Borough, in this 
city, on November 3, under conditions much more 
severe than those of the first COil test at Hammonds
port, N. Y., in July last. 

... � . . . 
The· experiment on the elevated railway lines in 

Chicago to eliminate noise by the use of a gravel road
bed on the .structure, has recently beem abandoned, as 
the gravel not only failed to reduce the noise, but 
held water, with injurious effects to the IItructure� 
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TurbIne Propellers. 

To the Editor of the SCIENTIFIC AMERICAN : 

Having followed through the columns of the SCIEN

TIFIC AMERICAN the development of the marine steam 
turbine, and having read with great interest the arti
cle entitled "Turbine Propellers" in the SCIENTIFIC 

AMERICAN SUPPLEMENT of August 8, 11)08, I fail to see 
the advantage of placing the low-pressure turbine pro
pellers in the wake of the high-pressure propellers, 
as in the "Lusitania" anc;l "Mauretania." 

When two force pumps are connected in series, the 
discharge of the firlrt being the suction of the second, 
the latter must work twice as fast to be of the same 
efficiency. When two paddle wheels are placed one 
ahead of the other, as in the steamer "Bessemer" ' in 
the article above referred to, the aftermost wheel 
should either revolve faster or be of wider tread, be
cause, as therein stated, the second wheel is called 
upon to give an added impetus to water already set 
in motion by the firlrt. For the same reason, when 
two screw propellers are placed tandem on one shaft, 
the hindmost one is at a great disadvantage in rotat
ing at the same speed as the foremost, unless it be of 
larger diameter. The circle made by its blade tips 
should be twice the area of the similar circle made 
by the blade tips of its forward shaft-mate. 

In the original Parsons "Turbinia," the high-pressure 
shaft was in the center and farthest aft, while thli 
intermediate and low-pressure were on either side and 
forward of the central one. Thus the slower rotating 
propellers took hold of stationary water, while the 
faster-turning high-pressure propellers gave the added 
impetus to water already in motion. 

In the "Lusitania" the high-pressure propellers are 
forward, and the low-pressure ones aft ; so that the 
high-pressure shafts are doing nearly all the work, 
while the slower-turning low-pressure shafts in their 
wake are at a great disadvantage. If their positions 
were reversed, the high-pressure shafts aft, and the 
low-pressures forward, the load would , be more evenly 
distributed, alld greater efficiency and speed would 
result. H. B. NEWTON. 

Santa Rosa, Cal. 
.. . . , . 

An Ilnportaut Patent Law. 

To the Editor of the SCIENTIFIC ' AMERICAN : 

One of the most important pieces of legislation 
passed in years is the amendment to the Legislative 
Appropriation Bill. ( Public No. 130, H. R. 16,682, 
approved, May 22, 1908 . )  This amendmen,t is as fol
lows : 

, "For rent of rooms in the Union Building for Patent 
Office model exhibit during so much of the fiscal year 
nineteen hundred and nine as may be necessary, and 
for necessary expenses of removal and storage of said 
exhibit, nineteen thousand five hundred dollars. Pro
vided, that a commission, which is hereby created, to 
consist of the Secretary of the Interior, the CommiS
sioner of Patents, and the Secretary of the Smithsonian 
Institution, shall determine which of the models of 
the Pate,nt Office may be of possible benefit to patentees 
or of historical value, such models thus selected to', be 
cared for in the new National Museum bu!iding. The 
remainder of said models shall before January 'first, 
Dineteen hundred and nine, be dililPosed of by sale, 
gift, or otherwise as the Commissioner of Patents, 
with the approval of the Secretary .-of the Interior, 
shall determine." 

The above Act of , Congress. ,appointing the above
named model commission, clearly- specifies that said 
commission "shall determine which of :the models of 
the Patent Office may be of possible benefit to pat
entees and of historical value.'" The 'Act does not say 
that the members of the ,  Model Commission shall 
merely express their opinions as to the "possible ben
efit to patentees or the historical value" of the Patent 

" Office models ; nor that some one else for the Commis
sion shall determine the status of the models ; nor 
that the Commissioner of Patents shall dispose of or 
prepare to dispose of, or that anyone

" 
else for the 

Commissioner shall dispose of or prepare to dispose 
of any of the Patent Office models, � before the Model 
Commission have "determined the possible belIefit to 
patentees or the historical value" 'of' ,the models ; but
the Act does limit the power 'of ' the Commissioner of 
Patents by. the action of the 'Model 'Coi:m:oisliion, and 
does fix the terms on which the ; commission's 'action 
shall be based. 

There are 157,000 models in the Patent Office 
collection. ' , These models form an � integral part 
of the patent system. They , can no more ,be destroyed 
than the files of the Patent Oftice can be destroyed. 
These models cover ' the histo'ry of the 1llain , indus-' 
trial arts of the last century.: They direcUy':'relate .to 
nearly every 'field. 'of Industry, ' and include 'all kinds 
of nWchitnical mOi:emeIits: calhS, ',geQ.rB, ' lev.ers, brakes, 
Clut�'ti$, bearrn:gg,. , wheelS, -motors, 

'
,hOpsings, joints, 

cuttets� a,nd 'd�l'�t¢¢s 'apd maCliilIeS: 'thitt have never 
been properly studied nor adequately described. 

Practically all of the inventions disclosed by these 
models are now public property by' reason of the ex
piration of the patent franchise. Commissioner Moore 

Scientific AlDerica.n. 
is authority for the statement that many of the Patent 
Office drawings do not disclose the inventions they 
cover. But, he says, the "models always do." De
stroy the models, and yOU destroy the me<tns by which 
the public can secure knowledge of their property ; 
destroy the models, and a precedent is at once estab
lished for destroying other records. What inventor 
will grant anyone the right to annul his rights, or 
weaken the value of his patent properties? The pat
ent records establish priority, and on priority all 
patents are based. But why should any records be 
destroyed, why should dangerolis ' uncertainties be 
placed around existing patent rights, and the status 
of the Pittent Office lowered in the eyes .. of the world ? 
Who is to benefit by the destruction of any model, 
however worthless it may be of ' itself? Why this 
haste to destroy records of human initiative that 
have never cost the nation a cent, and now cost the 
inventors only fifteen cents a year on the , average ? 
Surely, no one desires to establish an irregular stan
dard of fixing priority. The inventors must meet the 
question full in the face. 

At the present time ' there is a surplus of nearly 
$7,000,00'0 to the credit of the inventors. Instead 'ot 
Congress formulating ' measures to develop the patent 
system and to encourage the production of invention, 
instead of Congress preparing plans by which the 
inventors' money may be splmt for the inventors' and 
the nation's good, it smuggles an amendmeIit tlirough 
to seriously disable the patent system, and which can 
but seriously discourage every honest inventor. The 
manner in whIch the amendment was prepared, the 
manner in which it was passed, all indicate a desire 
on - the part of somebody to destroy the models regard
less of their value. But even if �ll the models

' 
de

served destructi9n because of their intrinsic' worth
lessness, they deserve conservation because of theil' 
extrinsic worthfulness. 

When one compares the administration of the Pat
ent Office with the administration of the Department 
of Agricnlture ; when one compares the Patent Office 
building, with its comlliete lack of fireproof facilities 
and file vaults with the magnificent Library of Con
gress, the evidence of Congressional inattention and 
consistent neglect accumulates. The time has come 
when the inventors ,should vigorously confront Con
gress with their grievances, and its members con
vinced that the inventor is not now treated justly by 
the government, or the Patent Office provided with 
proper facilities for carrying on its work, or inven
tion properly encouraged by the national government. 

The Patent Office has repeatedly solicited the active 
interest of the inventors, and the appointment of the 
Model , Commission presents a magnificent opportunity 
for the inventors to express in definite and useful 
terms their needs and grievances. 

Before the Model Commission can intelligently "de
termine the possible benefit to patentees or the his
torical value of ,the patent models," the commission 
as a commission must freely consult with the pat
entees and the historical societies. Before they can 
intelligently consult with the patentees or the his
torical societies, the commission will be compelled to 
catalogue, classify, .. and describe the models, so they 
and the inventors may know what they are discussing. 
This classification woUld be incomplete and of little 
use to the mass of the :lleople or to the commission if 
it did not comprehend 'the gtdwth of civilization in 
all of its many phases : the ciiinliiic, the geologica.}, 
geographical, biological, racial, age, political, tribal, 
communal, agricultural, industrial, intellectual, , reli
gious, 'economic, consumptive, distributive, democratic, 
despotic, ' military, creative, scientific, mechanical, ' edu
cational, and IBathetic. 

If the Model Commi'ssion will , consistently and 
fairly attempt to determine the inventive and his
torical value of the Patent Office models, it will bring 
about a profound and wholesome discussion ,of pres
ent inventive needs that will do much to restore lost 
inventive leadership to America, and definitely help 
to secure leadership in discovery for this country. 

"
There have 

'
been two fires in the history of , the 

Patent Office, and no adequate provision has been made 
against a thiru;, 'which is likely to occur at any time; 
and if it did , occlIr, it is more than likely that tlie 
Pa:tent Office would be a mass of ashes a few 'hours 

after . the 'fire cgot a good ' headway. After the first 
fiie; ' which ' occlIrred on Deceniber 15, 1836, HEmry Ll 
Ellsworth, then 'Commissioner of Patents, said : "In
terest, sympathy; and patriotism will unite to repair 
the loss. Justice demands all the reparation that can 
,be 'made. Government has received from industry and 
ingenuity their' choicest tributes. She confided the 
vahiable reposltory to a place of little , security. t 
have mourned ,in common with others at the ruin, but 

candor compels me to say that without much help I 
can do' nothing to repair the loss. ' I leave, therefore, 

with ' the " National ' Legislature the ' importunities , of 

tll�se l am  compelled to hear, but which I 'have not 
the power to relieve." The Hon. John Ruggles, chQ.ir
man of the Senate committee having charge of the 

erection of a new Patent Omce building, in his report 

259 
to the twenty-fourth Congress, second session, said : 
"In examining the subject refetxed to them, the com
mittee have been deeply impreSSed with the loss the 
country has sustained in the destruction by fire of 
the iecords, original drawings, models, etc., belonging 
to the Patent Office. They not only embrace the 
whole history ' of American invention for nearly a half 
of a century, but were the muniments of property of 
vast amounts, secured by law to a great number of 
tndividuals, both citizens and foreigners, the protec
tion of which must now beCome seriously difficult and 
precarious. Everything belonging to the office was 
destroyed, nothing was saved. There were 168 large 
folio volumes of records and twenty-six large port
folios containing nine thousand drawings, many of 
which were beautifully executed and very valuable ; 
there were also all the original descriptions and spe
cifications () .. ' inventions, in all about ten thousand, 
besides caveats and many other valuable papers. The 
Patent Office also contained the largest and most in
teresting collection of models in the world, there 
being about seven thousand." 

The second fire in the Patent Office occurred in 
1877, when about 87,000 models were destroyed, and 
a large number of important records. A few of the 
models that were generally regarded as of great im
portance were restored, and most 0{ the records were 
replaced, so far as was possible. The Commissioner 
of Patents in his report of the fire ( Official Gazette, 
October 9, 1877 ) remarks : "If the above statement 
(the one of Senator Ruggles) was true in 1836, what 
might be said of the model room of the present time? 
Seven thousand models comprised what was then 
called the grandest collection in the world. If such 
solicitude was felt for its welfare when the patent 
system was just gaining a foothold, what could be 
said ,of it at the present day ?  And how varied are 
the interests affected, and what multitudes are thrilled 
at the destruction which' has overtaken so large a por� 
tion of these representatives of American skill and 
iIi,dustry." 

In his report of 1878 Commissioner Ellis Spear said : 
' ''The mind cannot grasp, no data can be collected to 
state, the vast results of American invention since 
1836. . . • The records of tne Patent Office, as well 
as the history of our manufactures, show the immense 
labors and achievements of inventors during the last 
half century. But the end in no department is not 
yet reached. The fields of invention are exhaustless, 
and under prot�-:;�ion wisely given, the future will be 
richer in inventions than the past." 

Lester Ward in his magnificent work, "The Psychic 
Forces of Civilization," says : "Civnization has really 
advanced in exact proportion to the extent to which 
society was prep'ared to employ the arts brought out 
by the inventive genius of a small proportion of its 
members." ( See page 191 . )  

What a singular contrast between 1836, 1&77, and 
1908 ! Instead of an increase in public appreciation, 
we find evidences , of legislative antagonism to inven
tion, for 110 matter how beneficial the Model Amend
ment :may be made, the fact , remains that it was con
ceived in a spirit of indifference and antagonism. Let 
the commission : open the question for, discussion and 
let the 'inventors'. vigorously discuss the qUestion. 

Washington, D. C. ' JOSEPiI J. O'BRIEN. 

The Cnrrent Supplement. 

James N. :Hatch in the current SUPPLEMENT, No. 1711, 
traces the development : of" the electiic railway, and 
shows to what It has developed', from in:;ignificant be
ginnings. Mr . . T.:  , Kennard Thomson ',concludes his 

, excellent presentation of pneumatic caissons,' in which 
he shows the exact manner in which they are em
ployed in engineering construction. Recently there 
was inaugurated what in the- eyes of ' the Mohamme
dan faith ranks as the mom important railroad in 
the world, that extending from the city of Damascus 
in .Palestine , throUgh , the wild mountain ranges and 
expanses of " th� Arabian desert to the sacred cities of 
Medina alid , M�cca. The Eng\ish correspondent of 
the 'SCIENTiFIC 'AMERICAN describes this road in detail. 
Dr" D . .'1'. ,:MacDougal contributes 'a,n 'excellent artiele 
on ,"tlie 'seasonable activitieS of , " plants. ' Dr. Charles 
·
DenisOp. exhibited at the �International Congress oli 
Tubel"culosiS li. �model of a : house c6nstructed' of ;hol
loW- cement blocks, with cement roof , tiles or shingles, 
and ' reinJorced , concrete floors. ,The houses are : de
scribed :and , ' illustrated. , Dr. '  ,Ludwig Gunther writes 
popularly and 'instructively ·on ulfra-violet 'rays. j; E. 
GOre "'Ptesents sonie .. : astronomical facts "and faJlactes 
Which " ; he chas ' collected from vitrious sources, and 
whlch �ate 'not' U�ually ,mentioned 'in' books on':astron
omy . .  The " ustia}.,,�el1girieering notes, '  electricaJ nbtes, 

and trade notes and !formulle , are published; 

,The ' best preventive for spontaneous ignition of 
coal, ' ,sQ.Ys ,Compressed Air, ia: a ,small cYlinder con
taining "comllte'ssed ' carbon --dioxide;-'fitted with a fuse 

plug , melting at 200 deg. F. A cylinder one foot 
long and 3 inches ill diameter is sufficient to take 
cQ.re of 8 tons of coal. 



A RESCUE TRAINIIG SCBOOL, AND BXPBRIJ[ENTAL 

GALLERY FOR ItINERS. 
BY THE ENGLISH COBBBl'PONDENT OF THE SCIENTIFIC AMBBICAN. 

A unique institution has recently been inaugurated 
at Howe Bridge near Atherton, the center of the Lall
caster coal-mining district of Great Britain. This is 
the Rescue Training School, where miners are ill
structed in the use of various resc,ue ap-
paratus for succoring their comrades after 
a colliery disaster. The organization owes 
its foundation to the necessity of some such 
means of illstructing millers ill this class of 
work. 

The English undertaking has been estab
lished and partly maintained by the Lan
cashire and Cheshire Coal Association. Sev
eral members of the association have no+, 
actively entered into the scheme, while, on 
the other halld, certain other colliery com
panies who have no connection therewith 
are giving it their support. , The scope of 
the enterprise is the provision of a train
ing school and gallery in which is repro
duced the underground working of .a col
liery, presided over by a permanent ud 
skilled instructor, who will teach classes of 
men sent from the respective collieries the 
use of the apparatus and the methods of 
working underground after a calamity. The · 
classes will be composed of men selected by 
the particular colliery equipped with the 
apparatus. All expense for instruction will 
be defrayed by the COlliery, the class sim
ply going to the school periodically for 
training. Should a colliery be unable to 
cope with an accident, it could easily tele
phone for assistance to one of the sur
rounding colliery companies, and in this 
manner a large and emcient force could be 
easily and quickly collected. 

The gallery resembles a long corridor. 
forming three sides of a rectangle, each 50 
feet in length, built of masonry. Within 
this a gallery is reproduced even to the 
rock roof supported ·by timbers, leaving 
workings about 3 feet or 4 feet in height, with the 
floor undulating, rough, and rugged, as it is in the 
coal mine. There are two of these galleries, placed one 
above the other, and where the level of one rises, the 
other dips, and vice versa. ' The :,uter wall of the 
gallery is glazed, so that the men within are continu
ally under outside observation. Should an accident 
occur to any man within, such as the failure of his 
apparatus, or all,- other mishap, he can at once be 
secured and brought into the outer air through one 
of the windows. Because the two galleries are are 

'Ike Draeger apparatus, which was reeentll 
used In & mining dIsaster. 

Scientific American 

ranged in the switchback manner, with opposite ris
ing and dipping of the floor, both are within view of 
the observer at once. The interior of these galleries 
is filled with an absolutely irrespirable atmosphere, 
derived · from. the combustion of sulphur and other 
.asphyxiating smoke. AlOll.g the center of each gallery 
extends the narrow tramroad, such as is laid in mines 

The dummy which must be carried on a stretcher. 

The cycle ambulance ready tor use. 

for the transport of the coal from the working face 
to the main shaft ; and furthermore, the gallery is 
blocked with various obstacles, such as result when 
an explosion occurs. The interior of the gallery, when 
charged with the noisome gases, is freely lighted with 
electric incandescent lamps, which throw a slight 
glimmer of sumcient ' intellsity for the observer to fol
low the movements of the men within. 

When the institution was opened, a series of prac
tical tests with the various rescuing appliances intro
duced to the market was arranged, in order to deter-
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mine which is the most satisfactory and emctent for 
all-round working, and its general adoption by the 
colliery companies partiCipating in the maintenance 
of the institution. That which is finally selected as 
conforming with these conditions will be determined 
as the standard apparatus. The instructor will then 
be dispatched to the makers of the standard apparatus 

adopted, for a complete course of instruc
tion in its use, and will thus be in a posi
tion to impart the necessary instruction to 
the various teams. 

Six different types of apparatus have been 
elltered in competition. These comprise the 
"Weg," already in use by the Normanton 
collieries in Yorkshire ; the "Aerolith," in 
which liquid air is employed ; the "Fleuss," 
"Draeger," and the "Clarke Stevellson" and 
"Valor" appliances, these two last named 
being recent inventions. 

The tests imposed are exacting; and simi-
lar to the work that would have to be car
ried out underground after all explosion. 
In the vitiated atmosphere ' the complete 
length of the gallery, aggregating 150 feet, 
has to be traversed, props set, ventilation 
walls built, brattice cloth fixed, and a 
"dummy" miner weighing 170 pounds car
ried through the workings on a stretcher. 

The team comprises four men, and before 
donning the apparatus each man is thor
oughly examined by a committee of physi
cians to decide his physical suitability for 
the arduous work. Several other physicians 
are retained to stand by in case one of the 
men has to be summarily withdrawn from 
the gallery through one of the windows be
cause of the failure of his appliance. Upon 
entering the gallery the team has to travel 
twice over the whole road, the total length 
of the course both over and under. Twelve 
props then have to be taken from X and set 
at .A. and H, six props at each point. The 
team must then travel by the upper road 
to F, load 250 bricks in a tub, and take 
them to F and J, while a brattice cloth has 

to be fetched from F and set at D. Traveling back 
to X along the lower road, a stretcher is secured and 
taken by the upper road to F, where the recumbent 
dummy is found, which must be placed 011 the ambu
lance and brought back to :x. by the upper roa,d. From 
X progress has to be made to D, the brattice cloth 
taken down, rolled up, and deposited at F. The bricks 
are then removed from F to J and replaced as origi
nally found, while the twelve pit props are withdrawn 
from .A. and H and replaced at X. The test, as experi
ence has already shown, has proved suftl.ciently exact .. 

.SImonIs ambulance bicycle, whIch cau be converted into an 
ambulance In three minutes. 

Two miners equipped with the .Flel188 
apparatus. 

Front view of the " elle apparatus. The " Aerol1th " apparatus. 

A RESC11B 'l'RAllfmG SCBOOL Alt'D EXPERIJ[ENTAL GALLERY :rOR .IIERB. 



Ini, the whole cycle of operation. occupyinli: two 
hours, during which time the gallery must not be 
left. The rough nature of the road, the cramped 
headway, the murkiness of the atmosphere and its 
poisonous condition, combined with the almost total 
darkness, impose a se-
v�re strain upon the 
men's nervous system. 
Upon issuing from the 
gallery, each man is 
again medically exam
iJaed. In this manner 
conclusive data con
cerning the effect of 
the respective appar
atus upon each man 
and his physical capa
bilities for such work 
are secured. 

Scientific Alnerican 

able and interesting fossil remains there discovered
remains which illustrate the peculiar and little-known 
ancient land animals of Africa. These brilliant re
searches and successful explorations of Prof. Osborn 
have not only added much to earlier discoveries, but 

After awaiting the appearance of the monograph 
compiled by Dr. C. H. Andrews of the British Mu
seum, setting forth the prior field work and discov
eries of the Egyptian Survey, which released in a 
sense the region to other investigators, Prof. Osborn 

seized the exceptional 
opportunity of form
ing an expedition in 
order to unearth pos
sibly unknown types 
of the former mam
malian life of Africa. 
Through energetic and 

' systematic excavating 
and quarrying, the ex
p e d i t I o n  recovered 
some 550 specimens, 
including the more or 
less complete remains 
of nearly all the fossil 
forms so far known to 
be characteristic of 
this famous region, to
gether with several 
new members of ani
mal types and fam
ilies, hitherto not en
countered by previous 
collectors. These in
clude several species 
of primitive carniv
ores and two genera 
of rodents. 

The team equipped 
with life-saving appar
atus passed through 
their ordeal with com
plete success, a n d  
emerged from the gal
l e r y showing but 
slight traces of ex
haustion. This no 
doubt was due not 
only to the efficiency 
of the appliance, but 
to the fact that they 
had already passed 
through the ordeal of 
a real catastrophe, 
since they accomplish
ed heroic work at the 
Hamstead c o l i  i e ry, 
and had no doubt be
come accustomed '  to 
the peculiar surround
ings and w 0 r k i n  g 
w i t  h i n a confined 

Figs. 2 and 8.-Front and side views of the Arsinoitherium skull now in the Cairo Museum, found 
by the Egyptian Geological Survey. 

The Museum expedi
tion left New York in 
January, 1907. Mr. 
Walter Granger, an 
able fossil explorer of 
fourteen years' experi- ' 
ence of work in the 
Bad Lands of west
ern America, and Mr. 

breathable atmosphere as represented by the mouth-
piece. 

• 1 . , . 

IfEW FOSSIL WONDERS FROII THE FAYUII OF EGYPT. 
BY WALTER L. BEASLEY. 

Prof.- Henry F. Osborn, who planned and directed 
the expedition of the American Museum of Natural 
History to the Fayum Desert of Egypt, made possible 
through the generosity of the late Morris K. Jesup, is 
just now placing on exhibition some of the rema,rk-

have thrown new light on the little-known animal 
world of ancient Africa. The "Dark COIltinent," hith
erto supposed of little paleontological interest, proves 
surprisingly rich in early fossils, including types 
hitherto unknown. Through the courtesy of , Prof. 
Osborn, the writer was afforded facilities for pre
sellting in the pages of the SCIENTIFIC AMERICAN a 
general narrative, covering the main features and 
scientific results of this the first American paleontol
ogical expedition ,  iDt.o Egypt's famous fossil country. 

George Olsen, a Dane, 
highly trained in the technique of the getting out and 
preservation of fragile and delicate remains, were se
lected to conduct the ,field work and prepare the speci
mens for transportation. On February 5, 1907, just a 
month after leaving New York, the American caravan 
of twenty-one camels and eight tents and a complete 
camp outfit for life in the desert, together with twenty
five Arab, Bedouin, and Egyptian workmen, reached 
the Fayum, the goal of the expedition. Vertebrate 
fossils were first discovered in this region in 1879 by 

Fig. 4.-The Hnding of the great skull of the Arsinoltherium in the 
Fayum Dt'sert, ·Egypt. 

l!'ig. Ii.-The American MUseum Expedition entering the Fayum 
Desert, Egypt. 

FIg. 8_ Egyptian and Arab helpers at work in the fossil qnarrie .. Speeimeu 
were found six and eight feet beloW' tb. top of the Andy 11lrface. 

F •• 7.-.llr. Ollen and EgfPtian wot:kman preparing the fragile desert 
fOl!lRils for traDeportatlon to New York. 
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the German explorer Schweinfurth, but no collecting 
of importance was done until 1898, and then by 
Mr. H. J. L. Beadnell, of the' Geological Survey of 
Egypt, and Dr. C. H. Andrews of the British M'u
seum. In 1901 the discovery of land animals was 
first announced. Between 1901 and 1905 a vast num
ber of fossils were collected, which are now in the 
Cairo and London museums. The Fayum district is 
a natural depression about .fifty miles in diameter 
situated in the Libyan Desert, fifty miles southwest 
of Cairo, and separated from the Nile valley by a Nar
row strip of desert land. In this basin' was the an
cient Lake Moeris, some 300 feet above the present 
brackish shallow sheet of water now known as Birket, 
el-Qurun. This depression is d-ivided into a series of 
terraces, or fossil-bearing beds, 
some reaching to the height of 
1,000 feet. These imposing forma
tions rise tier upon tier, amphi-. 
theater-like. The principal bone
bearing layer, composed of loose 
red sand in which scattered bones 
could be seen imbedded, was only 
forty feet in thickness, but miles 
in horizontal extent. It was along 
the northern shores and in the 
Upper Eocene deposits or fluvio
marine that the expedition carried 
on the most energetic search and 
secured the most specimens. 

Just why the astonishing and ex
traordinary number of the ancient 
animals of Africa found their 
burial place in this particular spot of· the FaYl,lID,is 
attributed by Prof. Osborn to the following circum
stances: In remote times, long before the Nile had 
come into existence, a mighty river flowed north and 
emptied its waters into the Mediterranean, then.140 
miles south of its present boundaries. Here, at this 
point, a sandbar had checked the river current. T'he 
animals had evidently drifted some distance down
stream with the sand and gravel, all the bones float
ing apart or having been pulled apart by turtles and 
crocodiles, so that a skeleton of an animal could' never 
be found intact. In this manner animals of every 
kind, big and little, herbivorous and carnivorous, in 
every degree of' preservation, a few' being hard and 
perfect, others soft and crumbling, had been washed 
down and heaped together. In every case the bones 
were ONly partly petrified, a condition entirely differ
ent from the hard and rocklike state in which fossils 
are found in the sandstone matrix in western Amer
ica. Seldom were two bones of one animal found to
gether. The skulls were as a rule badly broken. 

Camp was pitched midway between the two large 
quarries which had been opened by ·the Egyptian Sur
vey, in which the Museum party were {>ermitted to 
dig. These were strewn with heaps of bORes dis
carded. Here the bone layers were from four to six 
feet below the surface. The force of E�ptian work
mell, as directed and coached by Messrs. Granger and 
Olsen, were soon trained into first-class. excavators. 

Scfentfftc American 

from an animal thus armed. Arsilloitherium was the 
brute king of the Fayum during Eocene times. some 
two or tliree million years ago. The discovery of 
this strange beast by the members of the .Egyptian 
Geological Survey only a few years back, is said to 
have afforded one of the greatest surprises of mod
ern paleontological explorations. From the skull and 
other bones secured by Prof. Osborn's party, together 
with' the material of English investigators, the. make
up of the queer animal's body has been pretty accur� 
ately determined. Of exceptional in:terest, thereror�, 
is the spirited and realistic restoration of this giant 
inhabitant of the Egyptian Fayum, as seen from the 
accompanying drawing by Mr. Charles R. Knight, the 
well-known animal artist. His picture gives a vivid 

The Cullinan diamond )( size. 

glimpse of the life appearance of this wonderful 
horned beast, and depicts a scene of probably fre
quent occurrence in Eocene Egypt. The animal's body 

. combined the shape of the rhinoceros and elephant. 
The monster was named after the Egyptian Queen 
Arsinoe, famous for her beauty. She was the second 
wife of Ptolemy II. (285-227 B. C.), and after her 
death the patron goddess of the Fayum. The animal 
stood about six feet high and was nearly tim feet in 
length; the bones of the skeleton were massive and 
the body heavy. The neck was short, and could be 
freely. moved up and down, and was therefore well 
adapted to toss an enemy up in the air.. The feet 
were short, the five toes spreading out like those .of 
the modern elephant. The teeth .consisted of high
crowned, sharply-crested grinders . fitted for grazing 
upon· the harder kind of herbage. The· narrow muz
zle of the head indicated that the animal did not 
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have so far been discovered, with several new ones 
by the Museum, were all relatively short-footed and 
slow-moving, only two swift-running types being 
known, one an' active carnivore. From a study of the 
structure of the limbs and feet, it has been determined 
that these ano.i.oot groups of land animals were adapt
ed and fitted for walking on partly sandy or sinking 
ground. A speciai exhibit comprising some of' the 
principal finds, l!lotably the large skull of Arsinoi
therium, and likewise a series of skulls illustrating 
the first. stages in the evolution of the elephant, is 
now installed in the Fossil Mammal Hall. A popular 
a�count of· the hunt for the ancestral elephant in the 
Fayum, and the remarkable discovery of the missing 
link, the little tapir-like Moeritherium, the earliest and 

first known ancestor of the ele
phant race, will be presented and 
pictllred in a forthcoming article. 
The writer acknowledges indebted
ness to Prof. Henry F. Osborn for 
courtesies extended in the prepar
ation of this article and the re
production of field photographs. 

••• 

POLISHING THE GREAT CULLINAN. 

DIAMOND. 
When the Cullinan was found 

about three years ago it was a 
problem of the Premier Company 
as to what disposition could be 
made of it. Its mere size, weigh
ing as it did something over 1% 
pounds, made it unmarketable and 

unsalable, and' to cut it. up into small pieces would 
destroy, to a large extent, not only its intrinsic but 
its sentimental value. The' diamond hence remained 
in the vaults of the Premier Company for nearly 
three years, when it was decided by the Transvaal 
government to present it to the King of England on 
the anniversary of his sixty-sixth' birthday. In the 
rough the stone was valued at about $1,000,000, and 
about this. price was actually paid therefor, viz., 
$400,000 in cash and $600,000 representing 60 per cent 
of the interest they had therein, on account of the 
filet that the government is entitled to this percent
age of the output of all diamond mines in South 
Africa. 

Consul Henry H. Morgan, of Amsterdam, furnishes 
the following information concerning the polishing of 
the great Cullinan diamond in that city: 

It was necessary in the first instance to cleave the 
stone in three pieces in 'order to remove two very 

. bad flaws therein. This cleaving is done by first mak
ing an incision into the stone with a diamond-cutting 
saw at the point where it is to be split and . following 
the grain to a depth of one-half to three-quarters of 
an inch. Before this cleaving operation was under
taken crystal models were made and cleaved, in order 
to ascertain, as far as could be known, just what 
would happen when the same process was applied to 
the real stone. After the. incision the cleaver inserted 
into the slit a specially. con,structed knife blad� made 

of thEi finest steel, and 
then . with a. thick .. steel 
rod struck it a hard .blow 
and cut th'e stone in two 
exactly 'at the, pOint where 
it· was proposed' it, should 
be cut. . It was an exceed
ingly well-executed piece 
of work. Not infrequent
ly it happens that a stone 
flies into a great number 
of pieces. 

The stone having been 
successfully split, the next 
and final operation is the 
polishing, and this process 
is now being carried on. 

Their tools were the primi
tive mattocks, and baskets 
to dump the large quanti
ties of loose sand. A few 
were picked men who had 
worked for the Survey 
D e  par t m ent previously, 
and were familiar with the 
handling and getting all 
the labor possible out of 
the slow-moving sons of 
the desert. They received 
forty cents a day, and ad
ditional reward for the 
finding of a large and im
portant fossil. Several of 
the accompanying illustra
tions show these men at 
work in the desert quar
ries. On the top of the 
delicate and crumbling 
bOlles, often mere powder
ed dust, shellac was pour
i:ld, and not until the speci
men was hardelled, could 

THE lU)()JLIlf WRIC;a.THECULLIl'UN DIAXOND IS BEING POLISHED, SHOWmGTHE STEEL DISlt IN 

THE FOUGROUliD. 

To give an idea of the' 
l).anhiess of: diamonds, it 
m3;;y.be interesting to state . 
that the disk '. on which 
this :diamond is being pol
ished Is. made of cast iron 
and steel,. and revolves at 

it be removed safely from the sand. IIi about a ,·fort
night's time, one of the most important and signi
ficant finds was made, in the. shape of the skull of. the 
giant Arsinoitherium, one of the most extraordinary 
land mammals of ancient Africa, or of the. whole 
known fossil world. This. remarkable beast is en
tirely new to science and paleontologists; Its . ' exist
ence was .unknown .. and .undreamed of until a. few 
years ago. 

The dominating and . all-powerful feature of the 
Arsinoitherium was the long pair of sharp.pointed 
horns, protruding upward and outward above the nose 
for nearly two feet, an appendage both dangerous and 
fantastic. Undoubtedly no contemporary could cope 
:with and withstand a mad rush and furious charge 

graze, but browzed upon the low bushes and herbage. 
As to the character of the landscape and the nat
ural environment surrounding the primitive group of 
animals inhabiting the area of. the Fayum and the 
Libyan Desert in the days of Arsinoitherium, Prof. 
Osborn advances the opinion, based on .the structure 
of . the . fossilized remains, that it .. was a· sava.nnah 
country, partly open, partly wooded,.with about the 
same temperature as�ta-day. The animals were those 
which might.have·lived almost exdusively in ·'a.fair� 
I)" 'well-watered delta or estuary country bordering 
the sea, not densely forested, but with stretches of 
sandy 'plains or muddy bottom lands, traversed by 
large streams, having currents of' considerable . ve
locity. These land mammals, twenty-seven of which 

a . rate ·of 2,400 .' revolutions 
per minute .. The disk will turn .. constantly .from 7A. 
M. t09 �P ... M., including Sundays,for ten to eleven 
months .. before the P9lishing operation will .be com
pleted .. 

When . polishedit wlll 'be ·manytimes··largertb.an 
the Excelsior, which was up to. tb.ediscovery of. ·the 
Cullinan, .the.largestdia,¢qnd .J.n,the world. . The",Cul
linan weighed an its rough ,state .3,027, carats. The 
part oLthe.stone which . .is.on .. tl).e.'mill .willl>ossip� 
be given.58 facets, which . is th,e cnumbergtven to :aU 
other diamonds of whatever B·tze, and It will ·weigh; .. 
when finished, between 500 and 600 carats. 

The actual commercial vaIlle of the :completed atone 
will be' about $2,500,000, but its unique character will 
possibly make it priceless. 
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A HOJ[E·J[ADE SEISJ[OGRAPH. 
BY HENRY B.  RIGGS, PRE8�ENT OF EUPB'RATES COLLEGE. 

The SCIENTIFIC AMERICAN has occasionally told its 
readers something of the '  seismograph, and of the 
mysterious tre�ors and pulsations of the earth's crust 
that ' it reveals. But probably very few have ever seen 
one, or had the opportunity to "feel the earth's pulse" 
for themselves. Yet a really serviceable seismograph 
can be constructed by anyone with a mechanical head, 
with very few tools and a very small outlay. The 
following is substantially ,a description of the seismo
graph constructed by the writer at Euphrates College, 
Harpoot, Turkey. ' It involved an outlay for materials 
()f less than three dollars. This instrument has been 
in operation for the past sixteen months, and has 
during that time recorded over one hundred and sixty 
earthquakes. The construction of the instrument iB 
shown in the accompanying engraving. 

The Steady Mass.-The fundamental part of the in
Btrument is a horizontal pendulum, whoBe function 
it IS to remain at rest during an earthquake. The 
mass is a sheet-iron drum, A, full of gravel, weighing 
about eighty poundB. This is fixed securely to the 
end of a one-inch iron pipe, E, whose other end rests, 

, by a frictionless bearing 0, against a solid wall. The 
drum is alBo hung from the wall by a similar bearing 
at 0'. The bearings are made as follows : ·  The half
inch machine boIts, B and B', turn in nuts which are 
very firmly imbedded in the wall. In a slight depres
Bion in the head of B a quarter-inch bicycle ball, 0, is 
set, with wax. Against this ball rests a poliBhed, 
hardened steel plate, D, slightly concave, which is 
tacked to the hardwood plug driven into 

'
the end of 

the pipe E. The upper bearing ball, 0', is set in a 
depreBsion in the bent bar F (1N� x %-inch iron) 
which is firmly clamped to the wall by the bolt B'. 
The concave steel plate D' is cemented to the iroll 
stirrup G. The other end of the stirrup is formed 
into a hook, over wltich passes the suspending wire, 
W, whose ellds are fastened to the ends of the rod 
H Hi, which passes through the drum A. 

Adjustment of the Steady Mass.-By tapping the 
bar F to one side or the other, the bearing 0' is 
brought exactly over 0, so that the pendulum swings 
out perpendicular to the wall. The bolt B is then 
turned in or out, to regulate the period of the Irn'ing. 
The pendulum, when disturbed, should swing back 

, and forth once in forty or fifty seconds. Turning 
the boIt B inward shortens the period, turning it out-
ward lengthens it. If B is too far, out; the pendulum 
will not swing back and forth, but will swing clear 
over to either side. As it is impossible by moving 
the plate F to adjust the pendulum very exactly, a 
weight, Z, of two or three ounces, ,is hung by a long 
thread against the strut E a few inches from the 
bearing. The support from which this weight is hUllg 
can be adjusted, so aB to' bring more 'or 
less pressure on the strut as needed. 

Multiplying 'Lever and Re<lOdng Pen. 
-To the steady mass is connected the 
short arm of the multiplying lever I. 
The short arm consists of a bit of brasB 
wire, No. 12, three inches .:·long; It is 
inBerted into the cork ,'" ' {Fig>3} Which 
serves .to join together the t '�9 armS , of  
the lever and their " pIvot, K;, , :� �one 
inch diBtance from ,the "i>ivm>tIi�" ,br.ass 
wire is fiattened ' slightly on ' .tOll;: and . a  
conical depression iB lnade iIl Jti ; ' ln,th!s 
depression restB ' one 'pqint' of ... il.l;link,: .'L. 

Scientific American 
when the point is down, it rests on the drum very 
lightly, and when swung up, the short arm does not 
touch the drum. The pivot, K ( Fig. 3 ) ,  is a common 
sewing needle, rather fine, whose point rests in a 
conical depression at N, while the upper end passes 
through a fine hole in the Bheet-brass yoke, K 0 N. 
The latter is fastened with a screw to the top of the 
post P, which is an iron pipe, firmly planted in the 
ground, with a hardwood plug driven into its upper 
end. 

Recording Drum alld Clock.-The ' recording drum is 
a cylindrical tin. call closed at both ends, with a 
quarter-inch shaft fastened in its exact axis. The 
drum must be perfectly balanced on. itB axis by adding 
wax or solder to one side Or the other. The shaft 
rests on uprights, U, of thick strap iron, which are 

A HOME-J[ADE SEISJ[OGRAPH. 

fastened to the table on which the recorder is mounted. 
A screw thread of about · thirty turns is formed on 
one end of the Bhaft with a soft brass wire, wound 
spirally and soldered at each end. This thread en
gages the upright, U, and drives the drum slowly 
forward as it rotates. The clock is an ordinary one
dollar lever clock. It is firmly fastened on the block 
V, on . the table, so that its axis is exactly in line 
with that of the drum T. The L-shaped iron �ire X 
is soldered along the minute hand, and also to its 
bushing and pivot, so that it will rotate rigidly with 
the minute hand. The long arm of the L is parallel 
with the axis of the drum, and is engaged by a fork 
soldered to the end of the shaft. Thus the drum 
rotates with the clock, but moveB gradually along its 
axis. On the drum .is wrapped a sheet of white glazed 
paper, held in place by an open ring of spring wire 
slipped over each end of the drum. The paper is 
blackened by revolvi�g the drum over a large, smoky 
fiame, such as a kerosene torch. 

Important Details of Construction.-Exact dimen
sions are unimportant. The drum A is one foot in 
diameter. The following points, howeyer, are of vital 
importance : 

1. The wall from which the pendulum is hung 
must be exceedingly solid. If possible it should be 
below ground, and not subject to great and changing 
strains. A lengthwise displacement of the �illionth 
part of an inch in the upper part of the wall makes a 
perceptible jog in the record. Short-period tremors, 

4. As most of the friction of the seismograph is at 
the point of the stylus S, it is of the utmost impor
tance that that stylus should rest very lightly on the 
paper, only heavily enough to scratch through a mod
erately thin soot layer. The broad part of the cross
piece Q should be bent upward, so as to prevent the 
stylus dropping too far when the pen swings off the 
paper in a great earthquake. 

5. : If there are drafts in the room where the seis- , 
mograph is installed, the instrument must be well 
protected from them. 

Time Marking.-To be of scientific value, the rec
ords should have. exact time marked on them at fre
quent intervals. This can easily be done if a r�liable 
clock is available. A bit of platinum wire soldered 
to the second-hand wheel makes a short contact once 
each minute with a fixed platinum wire. These con
tact points are connected, through two dry cells, to 
the magnet of an electric bell. �Directly, not through 
the vibrator. ) The bell, with gong removed, is rigidly 
attached to the post P, so that the strike of the arma· 
ture is at right angles to the lever I. Thus at the 
end of each minute there is a sharp click against the 
post, which causes, as it were, a miniature earthquake, 
which is plainly visible in the record. The effect is 
improved if the clapper of the bell be replaced with 
a lead weight of two or three ounces. 

Records.-Once in twenty-four hours, after markiIig 
on the smoked paper the exact time at the last min
ute mark, the paper is carefully removed, a fresh 
sheet put in place and smoked, and the clock wound. 
First the beginning of each hour is marked, and on 
the top line a mark is made at every tenth minute; 
The date, ratio of magnification, and clock error are 
also noted. All these are scratched in the soot on the 
sheet. The record is then fixed by brushing rather 
thin varnish over the back of the sheet. If a register 
is kept, at least the following data , should be entered 
in it : 1. Time of the beginning of first preliminary 
tremors, P'. 2. Beginning of second preliminary ' tre
mors, P". 3. Beginning of the first group of large or 
principal waves, P'''. 4. Time of maximum motion. 
5. Amplitude of maximum motion. ( Measured from 
pOSition of rest of pen to extreme of motion to either 
side. This should be divided by the ratio of magnifi
cation of the lever I. ) 6. Period at time of maximum. 
( I. e., time from one crest to the next

' 
of the largest 

waves. ) 7.  Time of end of principal portion. 8. End 
of succeeding tremors. 

Locating a Distant Earthquake.-The writer has 
been able, in the case of large, distant earthquakes, 
to announce the general location of the shock at once, 
from the records of the seismograph. Two elements 
are ne.eded for this-the distance and the direction. 
As the first preliminary tremors travel much faster 
than the main, large waves, the difference in time of 
their arrival gives a measure of the distance of the 
origin. Various formulre have b�en computed for this, 
some of them very complicated. The writer has found, 
however, that a uniform rate of three degrees per 

minute is not far from the truth, for all distances ; 
that is, for every minute that elapses between the 
beginning of the first tremor P' and the beginning of 

the first group of large waves pm, measure three de

grees of distance on a great circle of the globe. That 

will generally give within ten per cent of the correct 

distance. 
To determin.e the direction of an origin, a single 

horizontal pendulum is inadequate. There 
must be two, set at right angles to one 
another, so that by compounding the two 
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co-ordinjl.tes thus given, the actual direc
tion of the earth's movements may be 
seen. The diagram Fig. 5 shows one 
method of bringing the records of two 
pendulums on oJ,le recording drum. The 
short arm of each recording lever is set 
at an angle .of 135 deg. to the Jong arm, 
thus . bringing the . : long armS ' parallel, 

of fine piano wire, shaped, .as,:i�·Fig. 2. 
The other 'end .: of the , link rests : in · a  
Bimilar. depreBsion in. the, 'bFass'; ,bar :M. 
which · '  lieB on the ' ' penduhim ' drum. 

A DIAGBAlI OF THE BOKllARA EARTHQlTAKE · RECORDED BY THE HOJ[E·JIlADE 
INSTRlTJ[ENT AT HARPOOT, 1850 J[ILES AWAY. 

as shown. One pendulum " hangs north 
and south, and records motions , of the 
earth east and west, while the other 
records motions north and south. To 
.determine the , direction of an ea.rthquake 
origin, attention need be given only to 
the very first one or ,two waves of the 

This link communicateB ; any 'm�ti()n of the . drum to 
the short arm ,of .the ;lever .[. . ' .  rhe long .arm . .  of the 
lever is a stout Btraw,. ' foilrteen iriches · ; lo}lg. · ,  The 
Bhort arm should neatly balance . ' the long one ; if 
necessary, c'R ' drop of solder' may 'be added at the , end 
of the wire. :At the e�d of .the long arm is a crOSB
piece, Q ( Fig. 4 ) ,  of aluminium foil, whose two ends 
are ,bent up to form a suppor,t for the , needle, V', 
whose pointed ends rest .in depressions , in the foU. 
A piece of No. 24 aluminium �ire is give� two turns 
about the needle V', and cemented to it. .one end of 
the wire, an. inch long, is ground to a

' 
conical poin�. . . . '. - . ' 8, , and . bent downward so that the po�ilt restl! on the 

dru� .T. Tbe . other en!! Is bent up and to one sid�, 
and cut off half an inch long. A droI> , of. wax, R, 
makes this short arm nearly balance the point. Thus 

however, such as machinery or cars near by, do no 
very :serious harm. 

2. The steel bearing plates, D and D', after being 
shaped with a smooth, Blightly concave surface, should 
be tempered file-hard, and then the bearing face highly 
polished with leather and fine emery. 

3. The bearings of the lever I, the link L, and the 
stylus � S  must be

' 
very perfect. ' The poInts of the 

Ileedles, K ll-nd V', and of the link L must be per
fectly sharp and smooth. The conical depressions in 
which they rest may be made by .pressing into the 
metl;l.l a sharp-pointed awl with a whirling motion. 
In 

. 
regions wbere sharp earthquakes are BometimeB 

felt' these depressions .. should be rather deep, to pre
ve¥t the points ' fiying out. The Beedle K must b� 
exactly vertical. 

preliminary tremors. It is known that the first prelimi
nary tremors are waves which, like sound waves, move 
in a direction parallel to the line of propagation, while 
the main. waves have a motion at right angles to this, 
like light. The latter, however, are exceedingly com
plicated �aves, while, so far as the writer has ob
served, the first preilminary tremors always .begin 
with a very slight motion away from the point of 
origin, followed by a considerably latger swing toward 
the origin. So that whenever the

' 
beginning of these 

tremors is strongly recorded it is pOSSible, by com
paring the north-south and east-west components of 
these first motions, to ascertain the direction f1"om 
which the waves have come. This, with' the distance, 
marked out ( on the 'great circle ) on a globe, gives the 
approximate location of the earthliluake. 



N. B.-Th. writ.r wishes to acknowledge the assist
ance, in constructing this seismograph, of Prof. Mar
vin, of the Weather Bureau at Washington, and Prof. 
Milne, of the British Association Seismological Com
mittee. Both of these gentlemen have very courte· 
ously answered questions on the general constrUCtiOlil 
of such instruments. 

A SIMPLE lIItETHOD FOR lIItAKING A COILED SPRING. 
BY A. I'AGAN. 

Get a metal rod the same diameter as the spring 
desired; drill a hole near the end to admit end of 
wire Give the wire two or three turns around rod, 
spaci�g the turns according to the desired pitch. 

.a. SIlIIt?LE lIItETHOD FOR lIItAXING A COILED SPRING. 

Clamp it between two blocks of hard wood in a vise, 
having the rod in the direction of the grain of the 
wood. Revolve the rod by means of a monkey wrench 
fitted on fiattened end of rod. The wire will follow 
in and wind a spring as true and perfect as though 
it had been wound with a lathe. 

A HOllltE·IIADE wnlSHURST ][AClIIlm. 

BY JOHN B. ALLEN. 
I became acquainted with two students, who were 

each intending to build a large Ruhmkorff's induction 
coil for experimental purposes. I was taking the 
SCIENTIFIC AMERICAN at the time, and had been read
ing about the Wimshurst machine: I noticed that it 
is very simple and cheaply made when compared to 
a large coil. I told the young men of it, and showed 
them the papers, and asked them why they did not 
build Wimshurst machines instead of coils. After 
several visits to their workshop and continued efforts 
to get them interested they "turned the tables" on 
me and said, "Why don't you build a Wimshurst ma
chine?" And then they began to "rub it in" and 
repeat all I had said to them, and also hinted that I 
could not make one that would spark at all. I saw 
I would either have to build a machine or admit 
defeat and stand the laugh. So I went to work to 
build one. I did not go strictly according to the 
directions as laid down in the SCIENTIFIC AMERICAN 

SUPPLEMENT No. 548. I built the frame of oak, made 
the bosses of pine, got the two glass disks cut, 12 
inches in diameter, used brass foil with brass hemi
spheres (tack heads) soldered on for sectors, sixteen 
on each disk. Instead of bottles for Leyden jars I 
used Welsbach gas lamp chimneys ( the straight kind) , 
putting the tinfoil in the middle, keeping it llh inches 

A HO][E·][ADE WIJlSHURST ][ACHmE. 

from each end, and then I put the posts that support 
the combs and terniinals right through the chimneys. 
The posts are of hard rubber. I bored a hole into the 
end, and put the stem of the brass balls which con
nects the combs and terminals into it, and poured 
melted sulphur around it till the hole was full, and 
it makes a good fastening. The combs are connected 
to the inner coating of the Leyden jars. In place of 
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simply connecting thi! outer coatings of the jars to
gether with a wire, I put two tubes into the frame 
in such a manner that I can connect them by putting 
the plug in one tube, or I can disconnect them by 
putting it in the other, and then put in hand bolts 
or any connection I like. I can also put wire in, and 
run it to display designs made by tinfoil strips cut 
at the places where the sparks are wanted to make 
the deSign or letters, etc. I used oak driving' pulleys 
and leather cord belt. I get a l¥..J-inch spark 'Yhen 
the outer coatings of the jars are connected. I pho
tographed the machine, spark and all, by pulling 
down the window shades, opening the camera, and 
then turning the machine till it sparked several times, 
clOSing the camera, raising the window shade, . and 
taking a picture of it in the daylight. 

The students made their coils, but one of them 
broke down in three months and had to be rewound. 

A BLACKS][ITH'S lUPXIN RING. 

A blacksmith friend recently presented the writer 
with a very neat dinner napkin ring, which he had 
made from an old steel shovel. A strip of steel was 
cut the proper length and width. The two ends were 
tapered down until their combined thickness was equal 
to the thickness of the body of the ring, which was 
bent into a cylindrical shape, and held in position 
by means of a piece of iron or steel wire wrapped 
around the outside. Since the steel was too thin to 
be welded, on account of losing the heat too quickly, 

A BLACKS1tIITH 'S NAPKIN RING. 

the two ends were brazed. A thin fiat piece of copper 
wire was put over the joint, and the ring placed upon 
the fire, with the joint nearest the heat. As the ring 
became hot, a pinch of powdered borax was . thrown 
along the inside of it, over the joint, bringing the 
copper wire to the melting point, when the ring was 
quickly but carefully taken from the fire and dipped 
into a pail of water. The surface of the ring was 
cleaned up' bright. and sent to a silversmith to be 
plate4· 

AN UNBREAKABLE LEYDEN UR. 

Two ordinary tin cans may be used to make a 
serviceable Leyden jar, which has the advantage of 
being unbreakable, according to 'Kosmos. 

Select two tins such that the diameter of the one 
exceeds that of the other by about one-half inch. 
Cover the bottom of the larger tin ( inside) with a 
disk of rubber or varnished cardboard. To the bottom 
of the smaller tin ( on the outside) solder a piece of 
iron or copper wire, bent into a hook at the tip, or 
else ending in ' a ball. Around the smaller tin wind 
an old rubber plate or several layers of silk rags or 
well-varnished parchment, folding this insulating layer 
down into the tin over the edge, an inch or more. 
Place the smaller tin, thus insulated, with the edge 
down, in the larger can, and the Leyden jar is com-
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pleted, ready to be charged from a frictional machine 
or an electrophorus. 

The inner tin should stand out an inch or so above 
the outer can, to prevent sparks from passing over. 

A SI][PLE FOOT-POWER COllltPOUND GRINDER. 

BY A.. E. OSBORN. 

As there may be some amateur mechanics ( particu
larly automobilists) who do not possess a grinding ' 
and polishing machine, although they would find such 
an appliance of ,considerable use, it is thought that 
the accompanying . description and illustration of a 
machine made by the writer in about an hour's time 
and at practically no expense, might be of interest. 
The cheapness and ease with which it can be made 
are due to the

-
utilizatiolil of certain parts of a bicycle 

( which is usually available or can bi! obtained for a 
small sum second 

'
hand) for the driving mechanism, 

and to the employment of a convenient work bench 
or strong table as a stand. The bicycle should have 
as high a gear as possible ( it is not injured, and 
can be reassembled ,and used on the road again) and 
should have its front wheel, forks, handle bar, and 
back tire removed. In order to support the remain
ing parts, two boards about 1 14. x 4 inches, reaching 
from the fioor to the top of the bench, should be pro-

- . . .  _ . _ - - _  . . .  ; 

DIMENSIONS OF THE GRINDER HEAD • 

vided, and these should each be drilled 16 inches 
from the bottom with a hole of a size to fit tightly 
on the nuts on the ends of the rear axle. These 
boards S'hould be nailed to the fioor on each side of 
the rear wheel, and nailed to a board at the top, so 
as to clamp the bicycle frame tightly between them, 
with the axle in the holes previously mentioned. This 
board should be firmly fastened to the top of the 
bench, and should be long enough to bring the grind
ing wheel in a convenient position, while its width 
should be sufficient to cover the tops of the axle sup
ports. An upright board should support the head of 
the frame, so that the pedals will clear the fioor by 
about 2 inches. The grinder head, used with this 
foot-power device, consists of a block of wood about 
3 x 3 inches fastened firmly on to the top board by 
nails or screws, and of sufficient height to bring the 
grinding spi.ndle to the desired position, a brass bush
ing which is of about lh-inch iron pipe size tightly 
fitted in a hole in the top of the block, a grinding 
spindle, and a grooved wood pulley. The spindle is 
the only piece requiring lathe work, and even this 
may be eliminated by using a straight rod ( the bush
ing tube being of a size selected to fit it) and very 
carefully threading it with a lh-inch 12 die for the 
collar and clamping nut. It is, however, much more 
satisfactory to have a turned spindle, as it can then 
be made a better fit, in the bushing, and the inner 
collar and part carrying the wheel can be turned true 
with this bearing surface. The part of the spindle 
that goes into the inner collar should be made a drive 
fit in the collar, and the latter should be ' turned while 
in place on the spindle. A nut and large washer 
should be provided for clamping the grinding wheel 
on the spindle. The other end of the spindle is 
formed with a threaded taper for polishing and buffing 
wheels, although it would be cheaper to , leave it blank. 
It could also be arranged to carry a second grinding 
wheel if desired. The pulley which goes on this spin-

A SDlPLE FOOT·POWER GRINDER. 

dIe is cut ( if possible turned ) out of a piece of hard 
wood, and is bored so as to make a tight fit on spin
dle_ If it should show any tendency to slip, a set 
screw can be run through it and against the spindle. 
This completes th� . machine with the exception of a 
%-inch leath�r belt, a grinding wheel ( %.  x 6 inches is 
a good size) and, if desired, a tool rest which can be 
rigged up around the wheel. 
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RECENTLY PATENTED INVENTIONS. 

The Inventions described in this D_ 
part_ent -were Patented through the 
Scientifio A_eriean Patent Agency. 

Electrical . Devlce8. 

TROLLEY POLE . CATCHER.-J. H. WAL
KER, Lexington, Ky. The invention Is an im
provement on a trolley pole catcher previously 
Invented by Mr. Walker. It consists of a car
riage mounted to slide along a horizontal rack 
on the car root and links connecting this 
carriage with a sleeve that rides on the trol
ley pole. The device will yield sufficiently to 
permit adjustment of the trolley pole to sUght 
inequal ities In the wire ; but If the trolley. 
wheel should sUp from the wire the parts wlll 
operate to arrest the upward movement of the 
trolley pole. 

or Intere8t to Farmers. 

CULTIVATING MACHINE. - C. SOLT1l:SZ, 
New Y ork, N. Y. The Invention relates to the 
cultivating machine of the type drawn by 
horses. The · operator walks alongside of the 
machine and manipulates a handle to guide 
the general direction ot travel. The machine 
Is fitted with pairs of cutter dIsks, with hoes 
between each paIr, and the operator may move 
either the hoes or the cutters, or both Into 
engagement with the ground. He can also 
adjust the depth ot cut of the hoes or disks 
at will. 

HARVESTER.-C. F. BLAKESLEE, Rapatee, 
Ill.  This harvester Is equipped with a draft 
mechanism that greatly reduces draft strain 
by enabling the direct transmission of pro
gressive movement from the main driving trac
tion wheel to the other ground wheel that 
supports the outer end of the graIn table, 
thus causing the ground wheel to travel with 
the same speed as that of the traction wheel. 

Heating and Lighting. 

STOVE BASE.-J. SHARON, Canaseraga, N. 
Y. The object Is to mount a stove base upon 
castors in such a way that the castors are 
normally in a withdrawn or Inoperative posi
tion, at which time the weIght of the stove 
base rests upon the legs. When desired the 
castors may be brought Into an operative po
sition so that the stove may be moved conve
niently. 

BOILER.-W. S. HAWLEY, Landing, N. J. 
The Invention relates to that type of boiler In 
which the water is contained In a plurality 
of superimposed communicating sections in
closed In a casing, the products of combustion 
being caused to pass back and forth between 
the sections to heat the same. The object . of 
the Invention Is to provide improvements where
by the space between the sections may be more 
readily cleaned, the water In the lowermost 
section more effectively heated, and the series 
of sectiomf more effectively supported. 

Household V'1I1tlell. 

HOLDER.-ELIZABETH L. LLOYD, Utica, N. 
Y. This holder Is especially designed for hold
Ing bed clothes In place on the bed, but It may 
also be adapted for clamping fabric generally 
and thus may be found useful as a towel 
holder, o.r as a clamping device for hose-sup
POrters and the like. The jaws of this holder 
are In the shape of rings, one of which will 
pass within the other, pressing the fabric Into 
cup-shape, and thus securing It against dis
placement. 

PAN HOLDER AND STOVE .LID LIFTER. 
-B. KESSLER, Cabinet, Ohio. This device may 
be used either as a holder or handle for pans, 
or as a stove lid lifter. The handle Is · fitted 
with a shank which terminates In a toe adapt
ed to tit the slot of a stove lid. This toe 
may also be tltted Into a fork which may be 
passed nnder a pan while a catch on the han
dle serves to grip the rim of the pan. 

Machlnell and Mechanical Devlcell. 

FOLDING BELLOWS PEDAL. - C. S. 
WRIGHT, Grand Haven, MIch. The invention 
relates particularly to automatic player pianos 
and provides an improved folding bellows pedal 
arranged to permit the user of the piano to 
conveniently and quickly move the bellows 
pedals Into active position or fold them Into 
Inactive position to allow the player to use the 
action pedals when playing the piano by hand. 

MUSIC LEAF TURNER.-.T. W. ALBIN, 
Babylon, N. Y. The mechanism is adapted to 
support sheet music on a musIcal instrument 
and successively tum the sheets. The mech
anism also serves to return all the sheets 
simultaneously to their original position so as 
to permit the piece to be played over again. 

ATTACHMENT FOR TALKING MACHINES. 
-C. MARTELOCK Oroville, Cal. The particu
lar object of this Invention is to provide an 
attachment for a machine known commer
cially as the B. C. graphophone. The attach
ment Is. designed to Increase the delicacy of 
adjustment betw.een the record and the Stylu8 
needle and also to Increase the general effici
ency of the apparatus. 

WASHING MACHINE.-T. C. SORENSEN, 
Copenhagen, Denmark. The Invention provIdes 
an arrangement in connection with washing 
machines of the kind that consists of a tlrm 
casing containing . the washIng solutIon, within 
which ·revolves a perforated drum provided 

drum the clothes to be washed are placed. 
The buckets are formed by means of curved 
plates extending the whole length of the drum 
and at a certain distance from the same and 
connected to the drum !>y means of radial 
plates. 

CONCENTRATOR;-R. H. MANLEY, Stock
ton, Cal. The object of the Invention Is to 
provide a concentrator for separating heavy 
materials from lighter ones, such as gold from 
sand, or extraneous matter. The device Is ar
ranged to allow of effectively treating a large 
quantity of llIaterial In a comparatively short 
time with or without the use of water. 

TAKE-UP FOR LOOMS.-B. WEHRLEN and 
F. C. MATTHEWS, Pompton Lakes, N . .T. The 
device serves to draw fabric such as a ribbon 
from the loom, and it Is practically Impossible 
to release the fabric from this device owing to 
Its novel construction, hence the possibility of 
slackening the warp with the danger of Inter
fering with the operation of the weaving is 
obviated. The take-up leaves the front of the 
l oom entIrely free and unobstructed and does 
away with the cumbersome wooden frame usu
ally employed. 

DIGESTER.-C. EDGERTON, Philadelphia, Pa. 
The inventIon relates to digesters of the type 
In which an outer contaIning vessel Is pro
vided interIorly with a rotating perforated re
ceIver suspended within the outer receiver by 
means of trunnions, and provided with gears 
for rotRtlon within the stationary container. 
The invention relates partIcularly to a novel 
construction of receiver and container, such as 
will facilitate the discharge of both · solid and 
liquid matters. 

APPARATUS FOR TESTING FLUID ME
TERS.-T. B. DoRNIN, Norfolk, Va. In the 
operation of testIng water meters, it Is neces
sary to temporarily couple up the Intlow and 
outtlow nipples to a supply pipe so that the 
supply water tlowing through the meter will 
register on the dial and then discharge Into a 
measuring tank where the volume of water Is 
compared with the regIstration on the ' dial. 
The present Invention provides a simple con
struction whereby a large number of meters 
may be simultaneously connected with tight 
joInts to the supply pIpe, so that all the me
ters may be tested at once. Mr. Domin has 
also obtained a patent on· another construction 
�hlch performs tlie same office of permitting 
a number of meters to be tested at the same 
time. 

HAND SCHOOL-LOOM.-BEATRICE E. LIND
BERG, Faribault, MInn. The invention relates 
to kindergarten looms and Is an Improvement 
upon previous patents by the same Inventor. 
The present improvement consists In arranging 
the loom to permit the weaver to conveniently 
open and change the shed for the passage of 
the shuttle or needle used for carrying the weft 
through the open shed. 

WOOD-BORING MACHINE GUARD.-E. R. 

KING, MemphIs, Tenn. Operators of wood-bor
ing machines are frequently injured or their 
clothing Is torn by contact with the rotating 
heads, or clampIng screws of the boring bits. 
To prevent such accidents, Mr. King has ·de
vIsed a skeleton guard which entirely Incloses 
the bit proper and the rotating spindle head. 

Prime Moverll and Their A.eeelltllOriell. 

LUBRICATOR.-'J. NOETHE, Elkton, South 
Dakota. This lubricator Is of the four-speed 
type adapted for use on engines and Is so con
structed that when the engine Is started a 
pressure Is placed on the ' 011 In the reservoir 
and the 011 Is mechanically forced through a 
suitable pipe Into the steam chest or other 
portion of the engine requiring lubrication. 

WAVE MOTOR.-R. CRAIG, Los Angeles, 
Cal. This motor .Is adapted to be operated by 
the rise and fall of waves · of the sea. The 
Invention provides novel details of construc
tion adapted to effect the positive and con-
tInuous conversion of the force of the waves 
during their rIse and fall Into a rotary motion 
of a driven-shaft for the ac�uation of other 
mechanism. 

�waYII and Their A.ecellllOrlet!I. 

CAR WHEEL.-T. M. CREPAR, Fargo, North 
.Dakota. The object of the invention Is to pro
vide a simple, strong and inexpensive car 
wheel, adapted to be mounted with another 
similar wheel rigidly upon a car axle and hav
!.nit means for permitting the Independent 
movement of each wheel rim In rounding curves. 
The hub section is made rigid with the axle, 
while the rIm Is mova-ble relatively thereto, 
bearIng balls or rollers being interposed be
tween the sections. 

HEATING FURNACE.-W. N. BEST, New 
York, N. Y. This furnace Is adapted par
ticularly for heating railroad tires or ' other 
bodies, and comprises an Improved wall struc
ture for the furnace with means for delivering 
the heating medium to the Interior thereof. 
'l'he Inlet through which the hot gases from 
the burner pass Into the furnace Is constructed 
tf) �ve a uniform distribution of heat. 

RAILROAD TIE.-R. L. BOWER, Blandburg, 
.Pa. The Invention provides a metallic tie ar
ranged to prevent movement of the tie in the 
direction of Its length, that Is, transversely 
to the roadbed, thus rendering the tie eminent
ly useful on curves and other places subjected 
to great force by passage of heavily loaded 

with buckets on its outer surface into which or fast trains. 

MBlANS FOR CONNECTING PARALLEL 
RAILROAD RAILS.-V. A. WHITE. Aliceville, 
Ala. The Invention provides means for con · 
nectlng the parallel rails of railroad tracks 
whereby they are held rigidly spaced apart at 
f be required distance, so that separation of · the 
rails Is Impossible. The invention also in

cludes ·means for connecting the meeting ends 
of railroad ralls and holding them !.n rigid 
allnement. 

CAR STAKE.-N. E. · GAGNON, Woodland, 
Wash. This car stake belongs to that class 
of stakes adapted for appllcation at each side 
of a fiat car on which logs are loaded. The 
Improved stake is arranged to be applied to the 
sockets generally found at the side of such cars, 
or it can be fastened thereto in various other 
ways. 

Of General In'ereA. 
LUBRICATING CUP.-C. STEWART, New 

York. This 011 cup Is of air-tight construc
tion with an outlet below the normal llquld 
level, and Is provided with an air Inlet which 
may be adjusted to control the admission of 
air so as to govern the flow of lubricant through 
the outlet. 

HARNESS BUCKLE.-L. L. ROUNDS, Orange, 
N . .T. The purpose of the invention Is to pro
vide a harness buckle, more especIally adapted 
for use on a saddle girth, and arranged to per
mit a rider to pull the saddle girth tIghter 
without dismounting. Means are also pro
vided to prevent tfie buckle from opening acci
dentally. 

F I R E - N O Z Z L E  ATTACHMENT FOR 
VALVES.-J. D. SCHIERLOH, .Tersey CIty, N. 
J. A combined faucet and fire nozzle Is pro
vided by this Invention. The handle of the 
faucet is tltted with a nozzle which may be 
rotated thereon and the handle also may be 
rotated on its axis to direct the stream Is
suing from the nozzle to all portions of the 
room or compartment. By means of a set 
screw the handle may be released from en
gagement with the stem of the faucet · valve 
and the water will then flow through the 
handle and out of the fire nozzle. 

ADVERTISING APPARATUS.-J. RE IX, 33 
Boulevard des Batlgnolles, Paris, France. The 
Invention consists In providing a pair oPparal
leI wires which may extend around the house 
or on the front of a building. Suspended from 
these wires, which receive current from a source 
of electricity, Is a carriage provided with a 
motor which causes It- to travel along the wires, 
and a processIon of luminous letters which are 
also suspended from the wires are connected 
to the motor carriage. 

FOUNTAIN BRUSH.-H. KADUSHIN, New 
. Rochelle, N. Y. ThIs fountaIn brush Is de
sIgned to contain an acid or other cleansing 
liquId to permit of using the brush for clean
Ing type, textile fabrIcs, and other articles 
and materials. A specIal form of slide valve 
Is . provided which controls the flow of the acid 
to the bristles. 

IMMERSION REGULATOR PARTICULAR
LY ADAPTED FOR TORPEDOES.-A. E. 
JONES, Flume, Austria-Hungary. The Inven
tion has tor its object to Improve the immer
sion regulators used on self-propelled tor
pedoes In which the combined action of a hy
drostatic piston and a pendulum is employed. 
The Invention relates particularly to dIminish
Ing certain resistances at the joints, thus as
suring the operation of the device under all 
conditions • .  

FLOWER STAKE.-W. HENSHAW, Sprlng
tleld, N. J. ThIs stake or support Is adjust
able to suit plants of different sizes and has a 
special constructIon facilitating the attachment 
of the stske to supporting wires such as are 
used by florists for holding the plants In an 
upright position when they are being sprayed. 

BOTTLE.-J. A. GAFFNEY, Brooklyn, N. Y. 
The bottle belongs to that ·class �f non-refillable 
bottles In which a loose ·grooved stopper Is 
held In the bottle neck In such manner as to 
permit outflow of liquid when the bottle is in
verted, but which normally seats downward in 
such position as to prevent ingress of liquid. 

FASTENER.-L. F. HAMMER, Omaha, Neb. 
This fastener Is adapted for use on fences, 
cribs, or the ilke, . for removably supporting 
cross boards, panels, etc., In position. The 
fastener is rotatably mounted on Its sup
port and may quickly be moved to su.ch posi
tion as to permit the removal of any one of 
the cross boards without deranging those re
maining in place. 

dust-proof cover whIch will permit the regn
lator to be altered wlthont removing the cover. 
The cover is preferably made of celluloid. 

NOTE.-Coples of any of these patents will 
be furnished by Munn & Co. for ten cent. each. 
Please state the name of the patentee, title of 
the ,invention, and date of this paper. 

Full hints to correspondents were printed at 
the head of thIs column In the issue of August 
!Sth, or will be sent by mall on request. 

(10888) J. L. M. asks : What is the 
most practical and least expensive process to 
produce, as near as possIble, an absolute vac
uum In a chamber containing about four cubic 
feet ? Will It require a greater capacity of 
power to empty a large space than It will a 
smaller one ? A. To exhaust so large a space 
It will be necessary to use a mechanical air 
pump. It is not possible to produce an abso· 
lute vacuum by any means of exhaustion. It 
will, however, not require any greater power 
to empty a large reservoir. It will require 
more time. 

(10889) E. V. V. writes : I have had 
some little trouble In convincing a man that 
Ice forms on the bottom of a running stream 
of water, but having seen the same I know I 
am right. Would you kindly· answer same in 
your valuable paper ? A. Anchor Ice Is often 
to be seen fastened to the stones on the bot
tom of a stream, and also to the tImbers 
around a mill. Very frequently mills are 
stopped by the anchor Ice during a very . cold 
snap. 

(10890) B. H. G. asks : Please inform 
me through your Notes and Queries the prin
ciple and details of the radiometer ? A. The 
radiometer Is a heat Instrument. Light has 
no connection with it. It consists of a glass 
globe, usually about two Inches In diameter, 
exhausted to a suitable degree. WIthin is a 
steel pivot upon which revolves a cross arm 
carrying four vanes of aluminium, one face of 
which Is blackened by carbon. When heat falls 
upon the vanes the black faces absorb more 
than the bright and are hotter. The molecules 
of air coming In con tact with the black faces 
are heated more than those coming In contact 
with the bright faces and rebound with more 
force. The rllaction of this rebound causes the 
vanes to revolve with their black faces in the 
rear. The globe Itself has been made to show 
a tendency to rotate In the opposIte direction 
td the vanes, this being due to the bombard
men t of the Inner surface of the glass by the 
stream of molecules which rebound from the 

.vanes. Thus the radIometer Is a heat engine, 
transfer'ring heat from the black side of the 
vanes to the surface of the glass opposite. A 
satisfactory explanation of the phenomenon Is 
given In Barker's "PhysiCS," prIce $3.75 by 
mall. See also SUPPLEMENTS 13, 37, price ten 
cents each. 2. Please state also whether en
ergy exIsts In light; and to what extent. A. 
LIght and heat are now classed together as 
radiant energy by scientIsts, and the energy 
of both Is measured by absorbing some ma
terial and determining' the heating effect it 
produces. The energy of light as light has 
not been measured by any mechanical effect 
which It can produce. 

(10891) C. M. A. asks for information 
concerning sodium silicate. A . . Silicate of soda 
( or soluble glass) Is prepared by fusing to· 

gether carbonate of soda and sand, or by boil
Ing tlints in caustic soda under great pressure. 
It Is  not soluble In cold water, but dIssolves 
in five or six times its weIght of boiling water. 
It ·is employed In the manufacture of soap, In 
fixing colors, In preserving stones from decay. 
In admixture wIth other sillcates, . sillcate of 
soda occurs in glass ; and It ( equally wlt;t sili
cate ot potassa ) Imparts the property of vis
cidity before fusIon to such mIxtures, whIch Is 
of great value In the working of glass. 

(10892) J. N. P. says : 1. Why and 
how does water put out tire ?  Why does the 
water have the same effect whether hot or 
cold ? A. Water puts out a fire by reduclng 
the temperature of a flame behlw the point 
of ignition, and is especIally emclent for this CHAPLET AND SHRINE OF THE HOLY purpose because of the large amount of heat ROSARY.-W. HENDRICK, New Haven, Conn. that is required to turn it Into steam. It is 

The object ot this invention is to provide an 
improved chaplet and shrine of the Holy almost as effect�ve when hot as when cold, be-

cause of the great amount of latent heat In Rosary arranged to successively display plc- the water. 2. · Does the sun shinIng directly tures of a religious character, one at a . time, 
and In proper order, according to the intended on a cookIng stove have any effect upon the 

cooking ? Does it lessen the baking In any devotional .exerclse. way ? ' If when shining on a' tire In an open 
APPLIANCE FOR RELEASING BOATS.- grate, does it reduce the heat ?- . A. The sun 

C. L. BEVINS, Jamestown, R. I. Mr. Bevins shining directly on a stove or tire In an open 
has Invented an Improvement In appliances grate tends to Increase the temperature 
for r!)leaslng boats, especially lifeboats from slightly, just as it tends to Increase the tem
the davits of vessels, docks, and other elevated perature of any other object. The bright sun
places. The Invention provIdes means oper- light, however, may make the fire appear less 
able to sImultaneously disconnect both the bow brllllant, and therefore appear to give out 
and the stern of the boat whereby the danger less heat. This effect, however" is deceptive. 
of launching Is materIally diminished. (10893) W. B. H. writes : I was given 

WATCH . ..-'.J. T. PENDLEBURY, 12 Thornlley a question In a recent examinatIon that the 
Brow, Manchester, England. The Invention re- ""amlner stated was proved In a copy ·of your 
lates to dust covers for the movements of I magazine ; but he could not state the date the 
watches and provides a simple and efficient example appeared nor prove it himself. The 
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problem read : "Do the amperes or volts In- i steam into active power wherein the trouble 
crease when the electricity passes through an : lies. 4. How is the amount of energy tn a 
ordinary spark coil for gas lighting ?" I said ' given amount of coal ascertained ? A. The 
volts, yet my examiner says the answer is absolute amOlmt of energy in coal is found, 
amperes, which I doubt. A. The volts are first by an analysiS of its combustible con
raised in the action of the ordtnary spark coil stltuents, from which the heat units are com
in gas lighting. This coil has but one winding, puted ; second, by actual combustion of a 
no secondary. It is not an Induction coil tn given weight and measuring its heat produc
the usual sense. The spark is produced by the ing property by absorption of the heat In 
self-induction of the current in the turns of water or by melting ice tn a calorimeter. 

tlows through the entire length out of a pipe 1 in with forcilps or In any other convenient 
open at both ends and comes out at the other manner, and bring it to Its place and rub it 
end. The drop of potential along a wire is down with a ' dry brush with long bristles. 

the primary upon Itself. This produces a ( 10899 ) J. A. M. writes : Will you 
higher E. M. F., which causes a considerable 
spark. There can be no more amperes in the 
circuit than the generator can produce. 

( 10894) W. A. P. asks : 1. Should an 
ampere-meter be placed in the positive or nega
tive terminal of a direct-current 1 1 0-volt dy
namo ? A. The ammeter may be placed at any 
point whatever tn an electric circuit, stnce the 
same current tlows through every part of a cir
cuit. This is just like the flow of water 
through a pipe. If you had a pipe 1 ,000 feet 
long from a reservoir to your house, the same 
water and just as much would flow through 
every foot of the pipe, and a meter might be 
put into the pipe at any point In its length 
and the quantity of water flowing through the 
meter to be measured. 2. How much more 
would it register in the former than in tlie 
latter ? A. It  would register the same in either 
side of the circuit. It makes no difference 
where ' the ammeter is placed. 

kindly tnform me whether the following facts 
are new, or only so to the write r ?  The me
chanical equivalent of heat as given by Dr. 
Joule's experiment of p weight faJling through 
air, actuating thereby wings In water, is 778 
foot-pounds according to William Kent. Now 
you will note that the relative weigh's of 
water and all' are as 1 to 774. Is there not an 
equation here between work, water, heat and 
air ? Might not the slight variation of 774 
and 778 pounds be due " to the slip of the 
water ? William Ripper gives the equivalent 
as 772 pounds. A. The mechanical equivalent 
of heat, which is called d oule's equivalent, as 
determined by Dr. doule, was 772 foot-pounds. 
That is, to lift 772 pounds to a height of 1 
foot requires the same amount of w ork as to 
heat 1 pound of water 1 deg. Fahr. This work 
was done between 1840 and 1843. Considering 
the condition of mechanical science at that 
time it was a marvelous piece of work. He I employed the friction of water and measured 

(10895)  A. E. S. says : May I ask i the heat produced. Joule also determined the 
you to kindly inform what chemical changes equivalent by means of the electric current. 
take place during the setting of Portland ce- Others investigated the same constant by 
ment, plaster of Paris, and similar sUbstances. , other methods, the compression of metals, 
A. Mortar, which is made of slaked lime and , the specific heat of all', the induced electric 
sand, when exposed to the air, slowly changes current in metals, and the velocity of sound, 
into carbonate of calcium, apd the entire mass l with results fairly in agreement with that of 
becomes extre!llely hard. The water containlld Joule. doule's method was that of direct 
in the mortar soon passes ofl'. When lime- determination of the number of foot-pounds 
stones that contain magnesium carbonate and of work used in actually heating one pound 
a luminium silicate in considerable quantities of water one degree. Other methods were in
a rc heated for the preparation of lime, the direct. Tha t these coincided fairly weI! with 
product does not act with water as calcium the direct method was all that could be ex
oxide does, and this lime is not adapted to pected. AI! methods are open to errors, and 
the preparation of ordinary mortar. On the more or less close approximations are all that 
other hand, It gradually becomes solid, tn con· could be attained. In 1 879 Prof. Rowland 
tact with water, for reasons which are not took up the problem with the finest appliances 
known. Such substances are known as cements. of modem science. He employed water fric
Plaster of Paris Is found tn nature in the tion, as did Dr. Joule. His results were Im
form of gypsum or anhydrite, and consists of mediately accepted. Probably the work will 
calcium sulphate and water. A granular form not be done over again for a generation. Some 
of gypsum -is called alabaster. CalCium snl- of his results  involved as many as 12 ,000 dis
phate is difficultly soluble in hot and cold tinct observations. He proved that the me
water. When heated to 100 deg. Cent. or a chanical equivalent varies with the tempera
little above, it loses all of its water and forms ture. Between 41 deg. and 68 deg. there is 
the powder known as plaster of Paris, which a change of nearly eight-tenths of one per 
has the power of taking up water and forming cent in the latitude ' of Baltimore. The mean' 
a solid substance. The hardening is a chem- of Prof. Rowland's results is 778 foot-pounds, 
ical process, and is caused by the combination which for all ordinary purposes is at present 
of the water with the salt to form a crystal- considered the true equivalent. Prof. Row
lized variety of calcium sulphate. land's experiments showed that the specific 

( H)"896)  H. H. M .  says : Would you heat o f  water diminishes from 3 2  deg. to 
kindly tnform me if I could get an object to 84 deg. , and then tncreases till the boiling 
tloat that Is heavier than the water it dis- pOint Is reached. Rowland was able to pro-

proportional to its length, provided it is ol 
uniform sectional area, as it may be presumed 
to be in this case. This being sO', there will 
be a drop of one volt for each four feet along 
the wire. 4. Can we run a direct·current 
motor with an alternafing current ? The 
Illotor Is not loaded. A .  Yes ; if It be s�arted 
and brought up to synchronism with the cur
rent by hand, or by some other power. It will 
then keep step, and run !>y alternating current. 

( 10903) E. B. asks : 1. I want to mag
netize an ordinary twist drill, making a mag· 
net of it. Will I have to draw the temper of 
the drill first, or can I make a magnet of It 
as it is ? A .  The cutting end is already hard 
enough for your purpose. Heat the other end 
to redness and plunge Into water, then mag
netize. 2. How many amperes of cJlrrent wl11 
it take to magnetize it by means of a coil 
of 6 or 8 layers of No. 18 silk-covered wire, 
the current being 110 volts ? A. You must be 
governed by the heating of your coil. Use only 
so much current as will not heat the coil so 
that the insulation burns. That would destroy , 
the coil. 3. In making a permanent magnet 
o� tool steel , ' shall I first soften the steel be
fore magnetizing it, or should it be hardened 
at the ends ? A. Harden the bar at the ends 
glass hard. 

( 10904) E. S.  D., Jr., writes : 1. I 
would like to know if you could give me the 
formula for a solution for bichromate cells, 
with a good ampere output, in the right , pro
portions, and how to mix it, etc. ? A. A good 
solution may be made after the method de
scribed in SUPPLEMENT No. 792, price ten 
cents. 2. Which Is the best form of bichro
mate to use for making electropoion tluid-the 
sodium or tlie potassium ? A. The sodium salt 
is easier of , use. 3.  What is the best way of 
amalgamating a zinc ? A, The usual method 
is to dean the plate with dilute sulphuric acid, 
and then rub mercury over the plate, dipping 
it tnto the dilute acid If necessary to make 
the mercury take to the surface. 4.  I ,  would 
like to know if I could have a battery rheo
stat madec for these batteries, steady current, 
etc. ? A. Yes ; though there Is little need of 
one. The amount of current can be regulate" 
by immersing the zincs to a greater or less 
depth In the liquid. 

(10905) A. B. McK. asks : Will you 
kindly give me what information you can on 
the following subject ? Take a piece of steel 
and cut in two pieces. Make one as soft as 
possible and the other as hard as possible ; 
now, what will be the dlfl'erence in resistance 
in ohms, if any ? A. Barus and Strouhal give 
the specific resistance of glass-hard steel as 
45.7 and of soft steel at the same temperature 
as 15.9. This is the resistance in thousandths 
ohms of a bar one square centimeter tn cross 
section. 

(10906) C. W. asks : Please inform me 
as to the difl'erence between an aneroid and a 
holosteric barometer. A. The word aneroid, Is 

duce a change of 63 deg. In the water where places ? For instance, are these large ocean Joule could produce a change of only 1 deg. steamers heavier than the water they displace ? He also used the sensitive air thermometer A. If a rigid body or solid be immersed In a instead of the slow mercurial thermometer. liquid, both being at rest, the resultant action f t G k d i Ith ' t Ii id ( 10900) J C A k Please I'nform rom wo ree wor s mean ng w ou qu , 
upon it of the surrounding liquid is a vertical . • . as s :  and the word holosteric Is from two Greek 
upward force called the "buoyant efl'ort," equal me how to make a strong magnet of Jessop 
in amount to the weight of the liquid dis- steel. I have tried to make some lh inch 
placed, and acttng through the center of grav- square by 3 inches long, straight bars, by 
Ity of the volume of displacement. From this passing them through a spool of wire with a 
it will be readily seen that you cannot secure' , 300-volt current, by which they were strongly 
an object to tloat which Is heavier than the magnetized, but lost almost all magnetism in 
water It displaces. In the case of the vessel, about three weeks. How can, I 'make such 
because of the particular form of the hull, the magnets which will retain their strength for 
law of displacement remains the same. The a long time ? A. Heat the bars to be mag
weight of the water displaced by the hull netized to ,a red heat. and plunge them 'into 
equals the entire weight of the ship and its water. They 'are then to be magnetized. 
cargo. 

( 10897) G. J. R. asks : Can you give 
Straight bars do not retain magnetism well. 
They should lie In pairs with opposite poles 
toward each other, side by side, not end to end, 
or else in pairs with an iron keeper across the 
poles. They may be laid four in a square 
with opposite poles against each other. Laid 
down alone without keepers," the magnetism is 
rapidly lost. 

( 10901) W. F, G. asks : Will vulcan
ized fiber answer for the insulation on sta-

words meaning wholly solid. They are two 
names for the same thing. There Is no differ
ence between them. 

( 10907) G. M. D. asks : What should be 
the dimen sions, size and amount of wire for a 
12-inch coil, 15-inch coil and 18-inch coil ? Is 
there any definite relation existing whereby 
the above information may be determined from 
a known coil ? A. The dimensions of induc
tion coils are the result of experience rather 
than of calculation. The properties of the 
magnetic circuit and the efl'ects of Induction 
are well known, and can be applied to an In· 
ductlon for giving sparks ; but almost every 
builder works from designs which have been 
wrought out by experiment and are known to 
give good results. The sizes and windings of 
certain large coils are given in Hare's '''Large 
Induction Coils," price $2.50 by mail. 

( 10908) F. J: B. asks : I would thank 

me the reason for the vibration In a motor or 
generator when the armature and shaft are 
balanced as nearly as possible ? I would like 
to see what your opinion is in regard to it. 
A. The slightest excess of weight on one IIlde 
will cause a perceptible vibration of an arma
ture. As little as one·thousandth of the total 
weight will cause a very considerable vibra
tion. If an armature is perfectly balanced, 
it will run so quietly that it  is difficult to tell 
whether it is in motion or not. The process 
of balancing an armature is described in 
Crocker's "Electric Lighting," Vol. 1., price $3 
by mail. 

tic machines, and are vulcanite and vulcanized you if you would treat upon the hardening 
fibers Identica l ?  A. Vulcanized fibers will be of copper and aluminium, and if the discoverer 
but little better than wood as an insulator in 
this position. Vulcanite is hard rubber and Is 
a difl'erent substance from fiber. 

of same would be amply rewarded. A. There 
is a very old belief that the ancients kneW 
how to temper copper as we temper steel. No 
tempered copper is in existence, and there are ( 10902) E. L. asks : 1. Can you tell scholars who do not befieve it ever was done. ( 10898) G. H. E. writes : In an in- me, without knowing the amperage, the .volt- We doubt very much whether there would oe 

formal conversation the statement was made age being 50 volts, If a 75-watt dynamo or a wide use for hardened copper or aluminium, 
that of the energy stored in a given amount 1-6 horse power as motor will I �ght 5 lamps I unless their tensile strength could be greatly 
of coal an extremely large proportion is lost of 10 candle power at full capacIty ? A. Ten- increased by the process. We have assisted 
in the attempt to employ it productively, as candle lamps may be taken to be from 3 watts in making experiments to this end, but without 
in the steam engine, and that the utilization to 4 watts per candle. One lamp will consume success. If aluminium could be made as 
of the energy wasted by the \ present methods from 30 watts to 40 watts, and 75 watts w�ll strong as iron, there would be a great market 
is an important scientific and economic prob- light two such lamps. 2. What is the reSIS- for the wire for electrical purposes. 
lem. This statement was challenged, and in tance of No. 16 iron wire ? A. Pure iron hail 
the resulting discussion the following ques- a resistance of 6 times as great as copper. 
tions a "ose. 1.  How large a proportion of Ordinary telegraph ' wire has a resistance 15 
energy stored in a given amount of coal Is lost times as , great as that of copper of the same 
by methods commonly in use ? A. From 20 to size. No. 16 copper wire has 248.81 feet per 
25 per cent, and sometimes more, of the heat ohm. Pure iron wire of the same size would 
value of the coal is now lost. 2. At what have 41.47 feet per ohm, and No. 16 ordinary 
stages In the process of transformation, and iron wire would have 16.19 feet per ohm. 3. rr 
how, do the chief losses occur ? A. Mostly a current of 10 amperes at 108 volts ' goes 
by the heat going up the chimney, and to a through 540 feet of No. 16 Iron wire, what 
small degree by bad stoking and radiation of will be the electromotive force alid current re
heat from defective inSUlation of boiler setting matning after it has gone through, and how 
and pipes. 3. What percentage of the energy to calculate it ? A. There will be 10 am
In a given amount of coal can be (not is)  , peres remaining. But there will not be any 
USed

, 

tn productng steam ? A. The possibilities I volts remaining" if

, 

the wire constitutes the 
for utilizing the full energy of coal are vel'y entire circuit between the mains. The same 
small. Little may be expected over the best amperes tlow thro\lgh the , '  entire circuit and 
practice of to-day. It is the converting of the come out at the other end, just as the , water 

( 10909) J. J. S. asks : 1. In making 
Leyden jars, I have had great difficulty In coat
Ing the inside with tinfoil. Will you kindly 
advise me on the following points : Would it 
do equally well to half fill the jar with tinsel, 
of course coating the outside with tinfoil ? 
A. No. The tinsel will not be continuous, nor 
will it be In con tact with the sides of the 
jar. 2. Would it do to shellac the Inside up to 
the proper height and shake in bronze powder ? 
A. Not so well as tinfoil._ 3. In using tinfoil, 
should the bottom, inside and outside, be cov
ered ? A. Yes. There Is not much difficulty 
in placing the tinfoil properly iI) the jar. Cut 
the foil into strips of two inches or thereabout 
In width. A pply the paste to the inside of the 
jar with a long-handled brush. Put the foil 

4. I have made a Wimshurst machine with 18-
inch plates, but can only get a spark of * 
inch. Is this all a machine of that size Is 
capable of, '01' have I _ made some mistake in 
construction ? A. The spark Is not long when 
a Leyden jar Is not used. And indeed when 
the jar is nsed, its efl'ect is to render the dis
charge intense rather than to lengthen the 
spark. 

( 10910) M. O. C. asks : Can you in-
form us how to copper common iron casttngs 
without a battery so they will not rust,  or 
how to whiten them by dipping ? A. To copper 
Iron castings, the articles must be made per
fectly clean, and then dipped tn a solution of 
1 'A1  pounds copper sulphate in wate:t; to which 
1 ounce sulphuric acid has been added. They 
are then washed and dried. 

( 10911) W. H. asks : Please give me 
the best formula for a ary primary battery. 
A. One of the best dry cells is said to be 
filled with the followtng mixture : Oxide of 
zinc, 1 part by weight ; , sal-ammoniac, 1 part ; 
plaster of Paris, 3 parts ; chloride of zinc, 1 
part ; water, 2 parts. 

( 109i2 )  F. J. R. says : Hearing there 
is a certain tree which grows in salt water, 
please give me the name of said tree. A. There 
are a number of trees which will grow in salt 
water, of which perhaps the best known is 
the mangrove. There are many places tn the 
tropics, notably in Papua, Borneo, Java, and 
other East Indian islands, where for miles 
there is no "coast" in the ordinary sense of 
the word, vegetation being reached directly 
from the ocean some distance, often wiles, be
fore solid ground is reached, forests of man
grove. growing out of the shallowIng sea, 
between Which it Is possible to cruise in small 
boats by innumerable sheltered waterways, 
locally known as · ·trus tIns," among the man 
grove stems and roots. 

( 10913 ) A. G. asks : Kindly advise 
where I can procure the formula for calculating 
the horse-power of a 4-cyllnder 4-cycle gasoline 
engine, cylinder 5 '4  x 6 Inches, 400 revolu
tions per minute. This is for marine engines. 
I need a certain power for an experiment I 
am trying, and find considerable difficulty in 
getting reliable data. A. There is no dif
ference between the formula for calculating 
gas engine horse-power and that for steam en-

p l a n  
gines, namely, horse-power = - -- in which 

33,000 
p = the mean efl'ective pressure, ' I = the 
length of the stroke in feet, a = the area of 
the piston in square Inches, and n = the num
ber of efl'ective strokes. The last-mentioned 
point is the only one In which a mistake is 
likely to be roade. Whereas In an ordinary 
double-acting steam engine (with steam acting 
on both sides of the piston ) the number of 
effective strokes is double the number of revo
lutions, in a 4-cycle gasoline engine ' taking 
gas only on one side of the piston there is 
only one efl'ectlve stroke In four, I. e., the 
number of effective strokes is half the number 
of revolutions. There Is more difference be
tween Indicated and brake horse-power in gas 
and gasoline than in steam engines, because 'In 
the latter the difference is only friction of 
the parts, whereas in the former it includes 
overcoming the inertia in the inspiration and 
exhaust' strokes and compression of the gas. 

( 10914 ) E. H. A. writes : All text 
books on physics wllJ state that action and 
reaction are equal. Yet reaction applied records 
more failure than success. Branca's turbine, 
the ' little twirly-twirly sprinkler in the yar4, 
reaction ship propulsion, have ali proved that 
reaction is not. equal to action. '!'he Pelton 
wheel is efficient because it is an action wheel 
'mainly. The only record of a reaction device 
being a success is the A very steam turbine, an 
American invention. However, it seems to 
have been short-lived. Of course, you stand 
ready to affirm that action and reaction are 
equal. Could you then shed some ligllt on the 
weakness of all reaction ? A. We regret that 
we are unable to ta"e your view of the law of 
l1ction and reaction. Perhaps the other form 
of statement might be plainer : "The mutual 
actions between two bodies are equal and op
posite in direction." The meaning of the 
statement is that a force exerted on any body 
Is exerted by some other body, and this other 
body experiences an equal and opposite force 
to that it exerts upon the body against which 
it acts. A bat strikes a ball. The bat loses 
the amount of momentum which it gives to 
the !)all. In other words, the ball reacts 
against the bat to the same amount as the 
bat acts upon the ball. This satisfies us, and 
it has satisfied mathematical calculations of 
forces and their efl'ects for a very long time. 
We 'are unwilling to give It up till its place 
can be supplied with a principle better than 
this. 

( 10915) C. A. S. writes : Referring 
to query 10860, SCIENTIFIC AMERICAN, Septem
ber ,26, 1908, will you allow me to suggest 
that the term "weight" is the source of much 
misunderstanding, as it is indiscriminately used 
in two senses ? Generally and commerciallY, 
the "weight" of a substance is simply a meas
urt of the quantity of matter In the object 
w�lghed. In Olis sense it is al*ays the same 
when wel,hed ' on the ordihary commercial 
scales, whether on, above, or under the surface 
of the earth. When "weight" Is used tn place 
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of "force of gravity," then it varies with the ' above top of pole. So if a wire of that sort 
altitude, as explained in the above query, be- I would not protect a little telephone pole, what 
cause, in that sense, it Is altogether a dif- ( good would It do on house or bam 1 A. We 
ferent thing. Generally speaking, the lever regret that you are unable to agree with our 
scale is a matter-meaBurlng machine, and the note upon the use of heavy galvanized wire as 
spring balance is a force-measuring maehine. a lightning rod, and that we also lind ourselves 
The amount of matter as on a high mountain unable to agree with your idea of a suitable 
as determined by the lever scales ; but the flUn lightning rod, the tall copper rod · with points 
of the force of gravity on that same body is raised several feet above the roof. We are 
less on the mountain than it is on the surface minded to present a somewhat full discussion 
of the earth, as determined by a spring balance of these points from ,the standpoint of the most 
(a force-measuring machine, or dynamometer) . recent articles by authorities upon the matter. 

A. We are · not able to agree with · your use As to points upon the rod, we quote Dr. Neesen 
of the word "weight" in two senses. The text- of Berlin, Germany, in SUPPLEMENT 1503. De
books all use the word In the sense of "meas- scribing the failure of points to discharge a 
ure of the force of gravity." We do not know Leyden jar, he says : "If the small charge of 
any other scientific sense pf the word. Mass a Leyden jar cannot escape during the approach 
is universally employed for "quantity of mat- of the cup, the immensely greater discharges of 
tel'," which, as you say, is invariable. The the air can surely not be dissipated in this 
distinction might be made as you give it, but way. Mtllionl! '- o·n: 'lninlons of points, like the 
it is not in the scientific world and in the leaves and twigs of a forest, are needed. But 
textboks which our youth study, and it would even in a forest it happens that a single tree is 
take too long to introduce It. The game is struck by l!ghtning. Conductors without points 
not worth the candle. We had better continue can draw the discharge to themselves from 
to say mass when we mean mass, and weight other · parts of the building. In recognition of 
when we mean weight. this fact, intelligent makers of lightning pro-

one of which is resistance of any account. If I first the subject of static electricity, and 
the cloud rises steadily in intensity and in- dynamic electricity Is taken IIp in the second. 
duces a· similar quiet condition of charge in the part. The volume closes with an appendix con
earth below, by and by the cloud -and the earth taining historical remarks, repairs, and supple
will equalize, by a lightning discnarge, and the mentary and practical hints. 

( 10916 )  H. C. E. asks': In the ex- tectors have discarded the points of platinum, 

periment "to measure the velocity of sound by carbon, etc., once so highly esteemed." This we 

a resonance tube," we add to ope-quarter the published in 1904. Perhaps it escaped your 
wave length or the length of the resonan·t tube, notice. Later in the same article the professor 

describes the network of wires as the most a fractional part of the diameter, which cor- eIHcient means of protecting oil tanks and pow-
;��i�:ll 

L�r: :::le::: ::::et:: :��-!�lfthe ":�� ��:t=:l��o::,d�f!����!�:a�s:rs�f 
a�:!��:�:: periment and neceS'Sitates this correction ? A. danger of air gaps in such parts of a building The fact that a pipe is not an exact fraction would render the reliance upon these rather of the wave length of Its fundamental tone is doubtful. Turning now to some English determined by experiment, and the fractional 

part of the diameter or radius to be added as authorities, Maxwell proposed to cover the 
a . correction can then be determined. It is house with a network of wires, making it · in 
true that the calculations are not exact, and e!fect a Faraday's cage for protection from 
the allowance for the "end correction" is not lIghtning. That so complete isolation is not a 
entirely satisfactory. It is to be taken as ' necessity in our country would prevent the use 
nearer 0.6 than 0.5 of the diameter. The of this me!h0d �ere. Prof. Silvanus P. T?omp
reason Is found in the refiection of the waves son an� SIr OlIver Lodge, both of the hIghest 
from the yielding all' at the open end of the authorIty, agree that Iron is to be preferred 
pipe. This has the ell'ect to move the nolle to copper., �heir rules ate to be fo�d in 
farther out beyond the end of the pipe. This Thomps.on s Electricity and Magnetism, page 
effect is greater in a large pipe than in a 320, prl�e $1.50. We quote for you the prin
small one since there is a broader surface of cipal POInts, although we printed them in full 

. . ' . not many years ago in the SCIENTIFIC AMERI-
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m!��n 
th� !:�:!�e�:io� CAN : "1. All parts of a lightning con�uctor 

depend upon the diameter of the pipe. This should be of the same metal, avoiding Joints, 
Is discussed at some length "in Poynting and and with as few sharp bends or comers as m�y 
Thompson's " Text Book of PhysiCS," Sound, be. 2. The use of copper for ligh1:l}ing rods IS 

104 t 108 II. needless extravagance. Iron Is far better. pages 0 . . Ribbon is slightly better than round rod ; but 
( 10917 ) R. F. K. asks : Is there any ordinary galvanized iron telegraph wire Is good 

substance that can be interposed between a enough. 3. The conductor should terminate not 
horseshoe magnet and a piece of steel that will merely at the highest point of a building, but 
,prevent the attraction of one for the other ? be carried to all high points. It is unwise to 
A. There is no substance which can be In- erect very tall pointed rods projecting several 
terposed between a maguet and ·a piece of steel feet above the roof. 4.  A good deep wet earth 
to cut 011' the action of the magnet upon the should be provided, independent of gas or water 
steel, excepting a heavy piece of iron, heavy pipes. 5. Connect gas and water pipes metalllc
enough to furnish an easy path for the lines ally. 6. Insulate the conductor· away fr.om the 
of force of the magnet. They will then take walls, so as to lessen the liability to lateral 
the path through the iron, and will not reach discharge to metal stoves and things inside the 
the piece of steel farther away. Magnetism house. 7. Connect all external ·metal work, zinc 
cannot be insulated as electricity can. 

-
spouts, Iron cresl' ornaments, to each other and 

( 10918 ) C. S. says : Whicl1 color on to the earth, but not to the lightning con
ductor. 8. The cheapest way to protect an ordi-

strain will be relieved. Such a discharge will 
follow a conductor almost as well as a battery 
current. Such discharges are not uncommon. 
Lightning rods carry these off safely, and the 
copper rod you describe will do it well. But 
so will 'the iron wire just as well. A frequent 
discharge is of another sort. It is called the 
impulsive rush. To quote Prof. Carhart, page 
228 : "In this case the electric pressure is de
veloped with . such impulsive suddenness that 
the dielectric ( the air ) appears to be as liable 
to break down at one point as at another: 
Such sudden rushes a.re liable to occur when 
two clouds spark into each other and then one 
overfiows into the earth. [You may have seen 
this.] The highest and best conducting points 
are then struck Irrespective of points and ter
�inals. The conditions determining the path 
of the discharge in the case of these impulsive 
rushes are entirely dUferent ' from those of the 
steady strain, and points are incompetent to 
afford protection by preventing them." This 
last condition describes exactly the case of the 
telephone pole which you have seen struck 
when it had a guard wire. It  is found not 
infrequently in the long . transmission lines of 
the West, especially in mountainous regions, 
and constitutes the greatest danger from light
ning, Against it no rod is effective, and the 
heavy copper or even iron rod, some of which 
we have seen put up an inch thick, is entirely 
worthless. Finer wires are better in this case, 
although not a safeguard, since if struck they 
may be melted and thus dissipate the electric 
energy by using It up as heat. 

. 
Indeed, the best 

protection would probably be rendered by a 
system of wires fine enough that the current 
would melt them and thus save the · building. 
One could however hardly put up a new system 
of wires after each stroke of lightning. There 
might not be time to install the new wires be
tween the strokes, for lightning does strike 
twice in the same place. As we said before, 
we have published many articles upon lightning 
protection since these new facts caused a re
vision of practice in putting up lightning rods, 
and they may be found in our columns within 
fifteen years. Although this note is probably 
already the longest we have ever printed, we 
would add a ·reference to the work of the U. 
S. Weather B'ureau upon this matter, which 
completely agrees with the foreign and Amer
Ican authorities we have so freely quoted. Any 
one Interested may obtain these reports from 
the Superintendent of Documents, Government 
Printing OIHce, Washington; D. C. They are 
"Lightning and the Electricity of the Air," 
50 cents, and "Recent Practice in the Erection 
of Lightning Rods," 10 cents. Inclose · the money 
in coin or postal order, not in stamps. Valu" 
able articles may be found in our SUPPLEMENTS 

1212, 1452, 1581, 1524, and others to be found 
by reference to our Catalogue of Valuable Ar
ticles, which Is sent free upon request. 

a window curtain will be the most effective 
in keeping out heat from the direct rays of 
the sun ? A. White is supposed to be the 
coolest color, that is, to keep out the most of 
the heat of the sun, and therefor.6l to be cool-

nary house Is to run common galvanized iron NEW BOOKS, ETC. 

est for clothing and curtains. 
. 

telegraph wire up all the comers, along all the 
TELEPHONE CONSTRUCTION METHODS AND 

ridges and eaves, and over all the chimneys ; CoST. By Clarence Mayer, formerly 
taking- them down to the earth in several Cost Statistician and Facilities En-
places, to a mol_st stratum, ilnd at each place gineer, Chicago Telephone Company. 
burying a load of coke. 9. Over the tops of all Appendix · A on Cost of Materials and 

( 10919 ) D. O. V. says : Suppose we chimneys it is well to place a loop or arch of Labor in Constructing Telephone 
have a 3-phase, 60-cycle, 220�v.Dlt alternating- the lightning conductor made of any stout and Line, by . J. C. Slippy, Consulting 
current motor · on a constant ioad. We apply durable metal." We may use for an American Telephone Engineer ; and Appendix 
220 volts at the terminals, and the inotor .tar- authority Prof. Carhart of the University of B on Miscellaneous · Cost Data on 
ries the load on 10 amperes of current. Now Michigan, of whom you doubtless know. We Pole Line and Underground Conduit 
suppose we apply 440 volts at the terminals, quote from his textbook, "University Physics," Construction, compiled by the Edi-
how many amperes will the motor draw 1 I vol. 2, page 229, of the latest revision, price tors of Engineering Contracting. 
What wlll be the result ? Will the amperage i $1.75. He says : "The revision of theory and New York and Chicago : Myron C. 
be higher or lower than in the first case l the results of experiment have left much of Clark Publishing Company, 1908. 
A. If you should apply 440 volts at the ter- forDier recommendations relating to lightning 8vo. ; pp. 284. Price, $3. 
minals of a motor wound for 220 volts the rods of doubtful value. For the condition of This is a highly technical book, particularly 
result would be that you would have to' call steady strain pointed conductors are' stlll ad- adapted for the practical man, to whom a 
out the fire department and lose the machine visable ; but it is not necessary to provide the knowledge of construction costs Is essential. It 
if the fuses did not bl�w. It  would cause a I 

elaborate terminals formerly deemed essential. contains actual cost records which have been 
bum-out. Consider Ohm's law : Amperes equal Nor Is a copper con

.

ductor of large section neces- carefully compiled, as well as practical and 
volts divided by ohms. With an alternating sary or desirable. It Is far better to provide a fiexible systems for the collection of such 
current you must also introduce the induction number of paths for the discharge down several records and methods of computing, proportion
and reactance as increasing the resistance and different parts of the building, each consisting lng, and prorating costs of all kinds. Its pages 
reducing the amperes, but if you double the of a large galvanized-Iron wire sharpened at contain the most approved methods of doing 
volts you must of necessity greatly increase the top, avoiding short bends and loops, and telephone work, and give the costs of such 
the amperes. With a direct current, doubling ending in a mass of iron or charcoal burled .in

. work In all its details. 
the volts doubles the amperes, the resistance moist earth. Such a conductor may be fastened · -

being the same. A good book from which to directly to the building without insulators. It  AN INTRODUCTION TO ELECTRICITY. By 

learn the characteristics of electric currents is  probable that No. 4 or 6 iron wire, B . S.G., Bruno Kolbe, Professor of Physics at 
and machines is Sloane's "Handy Book '" will safely carry 011' any discharge that is likely St. Ann's School, St. Petersburg. A 

which we send for $3.50. It should be in to traverse it. The writer has known a much translation of a second edition of 
every electrician's library. smaller iron wire to conduct safely a discharge "Einfiihrung in die Elektrizitats-

which converted smaller copper wire ip.to vapor. lehre," with 'Corrections and addi-
( 10920 ) J. W. B. says : I have been Tall chimneys may be adequately. protected by tions by the author. Translated by 

reading your paper for several years, and have three or four iron wires ranged around the out- Joseph Skellon, late Assistant Master 
found your answers to correspondents to be all side, not placed together, but connected at fre- at Beaumont College, Old Windsor. 
right, except I wish to disagree with you in · quent Intervals, and all well grounded." We Philadelphia : J. B. Lippincott Com-
your answer to query 10826, in which you state have quoted thus at length so as to place within pany, 1908 . . 8vo. ; pp. 430. Price, $3. 
that to make ground conliection with the steel your reach opinions - to which you may not have Although we have many works on. elementary 
cresting with heavy telegraph ·galvanized wire access, although If you have your file of the electricity, the present volume will be welcome 
would be as good a protection against lightning SCIENTIFIC AMERICAN and the SUPPLEMENT for the fact that it deals with the subject in 
as could be had. Now, in the· first place, you you have all and much more at your hand if a manner that Is decidedly out of the ordinary. 
know as well as I do that copper is a better I you search it out. The only basis of prefer- The material was originally delivered by Prof. 
conductor for electricity· than steel or iron, so ence for copper is its durabillty, freedom from Kolbe in the form of lectures to his class In 
I claim that the only real way to protect from I corrosion near gases from chimneys, as com- St. Petersburg ; and in order to present the 
lightning is to properly rod the building with pared with Iron. It has no electrical advantage subjects In a practical way, and one that would 
a pure copper lightning rod, putting it on in over iron. Its greater cost renders it less de- Impress the students, he made a, collection of 
one continuous piece of cable and erecting pure slrable than iron. It is rarely a question of electrical experiments which were new and dl� 
copper joints not less than 5 feet long nor over electrical resistance. Benjamin Franklin long rectly to the point. Many of the experiments 
24 feet apart, nor over six taps to two ground ago noted the leaving of a good conductor by were original, and others were unearthed from 
connections. I have seen buildings badly dam- · the llash to take a smail wire or a streak of · the back numbers of scientific periodicals where 
aged by lightning that were protected just as gilt metal on a wall paper, having an enormous they lay buried from the gaze of the general 
you recommend in 10826 answer. Also I have resistance, relatively. Some other reason must public. As a. result the book entirely lacks the 
seen telephone poles split all to pieces that had be sought. It is found in this : There are stereotyped Illustrations · which one invariably 
II. galvanized wire groanded and ran 5 inches di1l(erent kinds of electrical discharges, in only linds in works of this character. Part I covers 

THE ·PBINCIPLES OF MECHANICS.  For Stu
dents of Physics and Engineering. 
By Henry Crew, Ph.D. New York : 
Longmans, Green &; Co. ; , London, 
Bombay, and Calcutta, 1908. 12mo. ; 
cloth ; 295 pages ; 110 figures. Price, 
$1.50. 

The author of this book is the Fayerweather 
Professor of Physics in · the Northwestern Uni
versity, and his work comprises lectures which 
during several years have been given to second
year students in phYSics In the institution. The 
previous training needed for pursuing the edu
cation laid down to the students is a course in 
general physics and one, either concurrent or 
antecedent, in the calculus. This course in the 
science of mechanics consists of kinematics, 
kinetics, some applications of general principles 
to special problems, friction, dynamics of elastic 
bodies, and fiuid motion. 

THE WONDER BOOK OF THE ATMOSPHERE. 

By Edwin J. Houston, Ph.D., Author 
of "The Wonder Book of Volcanoes 
and . Earthquakes." New York : 
Frederick A. Stokes Company. 
12mo. ; cloth ; 326 pages ; 69 illustra
tions. Price, $1.50. 

The attempt has not been made in the book 
to explain all atmospheric- wonders, the author 
assuming· that they can be better treated In 
other Wonder Books in the series. The field of 
discussion has been Wide enough to include, 
among other matters, the composition of the 
atmosphere, its temperature, climate, wind, 
moisture, dust, navigation, ozone, weather 
myths, and prodigies. The work is sufficiently 
painstaking and reliable, and a valual)le con
tribution to scientific research of the pbenomena 
of our thin shell of air. It is also a large 
addition to atmospheric folk-lore, to such an 
extent that much of the volume might be con
sidered as material fitted for a wonder book of 
the imagination. 

DEUTSCHER SCHIFFBAU 1908. Herausgege
ben aus Anlass der ersten deutschen 
Schitlbau - Ausstellung in Berlin. 
Chefredakteur :  Geh. Reg. Rat Pro
fessor Oswald Flamm, Charlotten
burg. Lex. = 8 0 ,  230 Seiten mit 239 
Abbildungen. Verlag Carl Marfels, 
A.-G., Abteilung : Zeitschrift "Schit!
bau," Berlin S. W. 6.8, Zimmerstrasse 9. Price, $1. 

, This volume may be regarded as an expression 
of German engineers on German sIiipbullding. 
The prlD.cipal articles are "The Development of 
the German Navy," by ;r. Rudloff ; "The Marine 
Engine, its Modem Design, and its Future 
Prospects," by Prof. Kralner ; "The Marine 
Steam Turbine," by H. Schmidt ; "Development 
and Present Status of Marine Boilers and 
Marine Auxillary Machinery in Germany," by 
Prof. Walter Mentz ; "Marine Gas Engines," by 
Prof. F. Romberg ; "High School Training in 
N!lval Architecture," by C. Flamm ; "German 
Iron and Steel Industry and German Shipbuild
ing," by Fritz Luermann � "Shipyards," by Prof. 
W. Laas ; "Cranes at the German Shipbuilding 
Exposition of 1908," by C. Michenfelder ; "The 
German Shipbuilding Industry," by F. Meyer ; 
"General Review of the Institutions and 
Authorities Identified with the Mercantile 
Marine," by Matthaei ; "Electrical Plan·ts for 
Ships," by C. Arldt ; "Fitting Out Ships," . by 
Fr. ;rappe. 

AUTOGENOUS WELDING OF METALS . By 
L. L. Bernier, M.E. New York : The 
Boiler Maker, 1908. Paper ; 45 
pages ; illustrated. Price, $1. 

The chapters in this smali work are trans
lated from Reports of the National School of 
Arts and Trades of France, and Illustrated by 
numerous figures and engravings. They describe 
the application of autogenous welding to the 
manufacture of tanks ; gasometers ; receptacles 
for liquids or gases, wit!:. or without pressure ; 
steam and hot water boilers ; kettles ; small 
boa'ts ; automobiles ; piping, either steel, copper 
or brass, and coils of all kinds ; and also its 
application to repairing old or new castings 
injured through such defects as blowholes, 
cracks, etc. To these are added its application 
to the manufacture of steel, brass, bars and 
plates, and to the destruction of · metals, struc
tures, etc. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United Statu were Issued 

lor the Week Ending 

Odober 6, 1 908, 
A N D  B A .e H  B B A R I N O  T H A T  D A T �  
[See note at end of list about copies of these patent�. J 

Abrasive apparatus, O. C. Wysong . . . . . • • . . .  900.249 
ACid, making nitric, O. Bender . . . . . • • . . . .  900, 471 
ACid, making sulfuric. O. Bender. . . . . . . . . .  900,688 
Adjustable bracket, D. G. Bradstock . . . . .  900.475 
Adjustable cbair, C. H. Rhodes . . . . . . . . . . .  900,5I1S 
All' brake system, B. Aikman . . . . . . • • . . . .  900. 639 
Alarm, T. E: H. Buchanan . . . . . . . . . . . . . . .  900, 145 
Antiseptic attachment for telephones, F. C. 

Tabler . . . . . .. .  . .  . .  . .  . . .  . .  . . .  . .  . . . .  . .  . . .  900,447 
AntiseptiC mouthpiece for telephones, speak-

ing tubes, etc . ,  M. S. Hufschmidt . . . . .  900,372 
Arsenious odd, manufacture of, U. Wedge. 900, 138 
Axle lubricator, J. Aden . ; . . . . . . .  ; . . . . . . .  900,252 
Axle spindle, T. L. Martin . . . . . . . . . . . . . • .  900,5W 
Axles, driving mechanism for swinging, A. 

H. Feber . . . . . . . . .. . . . . . . . . . .  ; . . . . . . . . . .  9OO,IiOB 
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accurncy, convenience :md dura
have been everywhere ap

ylied to our 
"Star" Foot and Power Lathes and with ODtl unitorm result-perfect 

Bstisfaction I Indispensable for every 
line of machiDtl shop and tOllI-room 
service. High grade in every detail. Ask for caulogue H n." 
TilE SENECA .. AJ,LS MFG. CO. 

695 W stl'r St.., Seneca Falls, N.Y. 

E n g i n e  a n d  Foot L athes 
M A C H I " E  S HO P  O U T F I T S ,  TOOLS A N D  
S U PP L I ES. BEST M AT E R I A L S. B E ST 
W O R K M A N S H I P. CATA LOG U E  F R E E  

S EBASTIAN LAT H E  co . •  1 2 0  C u lvert S t . ,  C i nc i n nati ,  O .  

F t d P and Tu .... et }.athe8. Plan-00 an ower ers, Shaoers, and Ori 1l Presses. 
SHEPARD LATHE CO .. 133 w: 2d St. Cincinnati, O. 

Veeder Counters 
to register reciprocating 
movements or revolu
tions. Cut full size. 

Booklet Free. 
VEEDER MFG. CO. 

18 Sargeant St. , Hartford, Conn, 
Oyck>meters, Od<mleters, 
Tachometers. GO'Unters 
and Fine GastilngS. 
Represented In Great Brttaln by 

:Messr8. ttl AIU(T &: Co., Ltd., 6 
CJty RoM, l<'lnahury Square, London, E. C., Eng{snd. 

Scientific AlYlerican OCTOBER 1 7, 1905, 

Bag frame lock, L. B. Prabar . . . . . . . . . . . . 900,421 1 I t t  B k 1 DispensIng vess�l , H. �01l Baeyer . . . . . . . . . .  9Q(),�4 
Bag holder, A. A. Smltb . . . . . . . . . . . . . . . . .  900, 221 mpo r an 00 S . Dlsllluy ruck, E. B .  " eston . . . . . . . . . . . . . . .  900,331 
Bag·holdlng ruck and twine holder, com- I Display rack, M. Mayer . . . . . . . . . . . . . . . . . . 900,406 

bined. J . B. Frear . . . . . . . . . . . . . . . . . . . 900,33• 962 :===================== ���I�laha����, 
a
i�

a
���:�

t, 
. . � .. . �: . ������ : : : :  g8g;��� Barrel raiser, l\: ing & Arburn . . . . . . . . . . . . . .  900, 1 

D 900 62 Barrels, machine tor use ill chiming, croz- 001' holder, H. G. VOight . . . . . . . . . . . . . . .  . • 1 
lng, and .howelllng, C. J. Alley . . . . . . .  900,253 . Doughnuts and the l ike ,  apparatus for 

Basket, A. H. Crawford . . . . . . . . . . . . . . . . . .  900,487 I ndustr.-al I 
turning, W. H. Toml inson . . . . . . . . . . .  900,235 
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e
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I
I�� &og:g�� AI co h 0 Draf

le��!�g
h
���� . ��� . �:�'.lcl� .  ��
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, 
. .  � . . . �: 900, 1 78 

Battery cover, electric, H. J. Brewer . . . . .  900,476 Dredge, J. C. Carter . . . . . . . . . . . . . . . . . . . . . .  900,263 
900 634 900 635 ITS. llTAN U F A CTURE AND USES Driving mechanism, variable speed , M .  E. Bearing, ball, �'. W .  Witte . . . . .  : .  . . . " , , 

Vaughn " . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900,450 Bearing for self closing l iqUId sbut-ofl's� A Practical 'l'reatise baBe� on Dr. MAX ::M A 1W CKER'S E Y 901) 097 roller, A. Schuermann . . . . . . . . . . . . . . . .  900 ,598 " Introduction to Dlst1 l lation " as revised by Drs. DEL- �:� :�:��g::: B: J�' :.:��:��o� · : : : : : : : : : : :  900;226 Bearing, roller, J. A. Perkins . . . . . . . . . . . . . 900,199 
B RUCK and LANGE.  Comprising Raw MaterIals, Malt. J!;gg tester, J. W. Burkholder . . . . • . . • . . . . 900,082 Bed, O. E. Enell . . . . . . . . . . . . . . . . . . . . . . . . .  900,156 

Electric furnace, R. McKnight . . . . . . . . . . . .  9oo, 19� Bed, foldIng, O. E. Enel! . . . . . . . . . . . . . . . . . 900, 1 57 Ing. Ma.hlng and Yeast Preparation, Fermeotatlon. EI t I f J H R Id 9UU 207 Beer dIspensing apparatus, S. J. Asbel l .  . . .  �gg::rr� 1 >istl l lation, Rectification and Purification of Alcohol. EI��t�l� f
u
U
r
,����, E. (:or;ellu' : : : : : : : : : : : : :  900;'486 

�f��cf:
s���t'ag:'c�'�I��mJle�v:' 'Bi�k� : : : : : : 900,080 Alcoholometry, the Value and SIgnificance of a Tax- Electric generator, G. Honold . . . . . . . . . . . . .  900,542 

Blll!ard table, convertible. H. F. DaveUllOrt 900,085 Free Alcobol. Methods of Denaturing, Its ·utllization Elec��:c
. 
��'.I���: 

.
'�,:"

.�
t ..

. .  ����r.
o
.
l
: 
. �: . �: . 

�ris
: 900,658 Bit . See Yielding bit. for Light, IIeat and Power Production, a Statistical Electrode for electrolytic purposes, Ferch. Blacking machine, E . E. 'ral laferro . . . . . . . .  900,448 Review and tbe United States Law. land & Nussbaum . . . . . . . . . . . . . . . . . . . .  900,502 Blast furnace, J. H. Meissner . . . . . . . . . . . .  900,291 Electromagoet for telegraphones, Pedersen Blind guide and stop, wIndow, W .  W. By JOHN K. BRACHVOGEL, M.E. & Poulsen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900,304 Bruce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900,660 

ii2S Pall'es 10ii Illu8t .. ations Price $4.00 Electroplating apparatus, J. A. Yunck . . . . .  900,340 Block signaling device, W. & A. H. Fecbner 900,360 Electl'oplating metal sheets, apparatus for, Block sIgnaling sysetm, J. S. Holllday . . . . .  900,370 H. L. Hollis . . . . . . . . . . . . . . . . . . . . . . . . . 900, 1 69 Boat, W. B. Motheral . . . . . . . . . . . .  900,296, 900,680 Electl'osonator, R. Sakamoto . . . . . . . . . . . . .  900,429 Boiler cleaner. F. X. Bayol' . . . . . . . . . . . . . . . . 900 ,078 Exp ert- m ental  SCt-ence Elevated carrier, Neller & Louden . .  900. 681 ,  900,682 Boilers man-head crane for steam, Dillon Elevating and lowering device, universal , E. & Noey . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900,= . G. Gebauer . . . . . . . . . . . . . . . . . . . . . . . . . . .  900, 5 1 5  Bottie, G .  Gelsendorfer . . . . . . . . . . . . . . . . . . . . 900, 
By GEORGE M. HOPKINS Elevator, S. V. Trent • . . . . . . . . . . . . . . . . . . .  900, 237 Bottle opener, A. A. Busch . . . . . . . . . . . . . . .  900,480 Elevator safety device, J. N. Anderson . . . .  90U . 014 Bottle . or other vessel, stopperIng, E .  A. ll evised and G .. elltl y Enlarll'ed. 2 Octavo Elevator safety device, R. Bohlen . . . . . . . .  900, 473 Matthias . . . . . . . . . . . . . . . . . . . .  900 , 1 10 Volumes. 1 , 1 00 Palres. 900 Illust .. ations Elevator safety mechanism, P. F. Foley . . . 900, 1 58 Bottle stopper, J. H. Smith . . . . . . . . . . . . . .  900,223 
C loth Bound. Poztpaid, $ii.OO Engine, H. L. Ide . . . . . . . . . . . . . . . . . . . . . . .  900 . 1 0 0  Bottle washing machine, J . F . Hallet· . . . . .  �:��� Engine, M. E. Keller . . . . . . . . . . . . . . . . . . . . .  900. 101 ���, f��t�';e�, 

e
� i:i�hi · : : : : : : : : : : : : : : : :. : : : : 900,084 

Owing to the amount of new matter added the book Engine starter, gas, R. W. Godfl·ey . . . . . . .  900,5 1 8  
Box tastener, spring catch, G .  Valentme . .  900,241 �
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� . .  �� . ������ . ��T�� 900 . 428 Braeelet joint, W. Wallenthln . . . . . . . . . . .  900, 624 amonl{ the most Important are : A full Illustrated de- Engines, belt holder for, E. & C. Hicks . . . 900, 538 Brake shoe, C. S. Shallenberger . . . .  900, 600, 900,601 scrIption of � H. P. Electric Motor, prepared expressly Engraver's spoon bolder, F. W. Crocker . . .  900, H8 Brick machine attachment, M. N .  Grant for this editi.on of " Experimental Science " j  chapters Envelop, E. Kohler . . . . . . . . . . . . . . . . . . . . . . .  SUO, aUG et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900,521 on Alternating-current Ma.cbinery ,  and clear, concise Eraser, lOk, J. C. Huss . . . . . . . . . . . . . . . . . . 900 ,374-SPECIAL TO AUTOMOBiliSTS '

.
- Bridge dam, H .  L. Coburn . . . . . . . . . . . . . . . . . 9oo,?54 Explanations of Wireless Telegraphy snd 'l'elephony Excavating machine, W. M. Brown . . . . . .  900 ,659 Building construction, P. H. Jackson . . . . . .  900,378 Explosion engine, Cottrell & Mool'e . . . . . . . .  900,668 Bunching and counting machine, F. E. Electrical Measurlnll Instruments, the �Iectric Clock, Extinguishing device, F. Hursthouse . . . . . . .  900 ,28� Bosb lII�eto Plu"s only $1.25 each. Guaranteed i n  

every respect. We sell antomobl1e supplies cheaper 
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customp.rs. We seli anytbmR' from an automobHe to an 
oi l  can . Send l{lr our monthly bargain sheet ; it will 
interest you and save you money. 

C O N SUMERS A UTO SUPPL Y CO. 
1 2ii2-12ii4 W abash Avenue, Chi cago, Ills. 

StrasbUl'g . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900,61 1  the Tele"raphone. Higb Tension r,urrents.the Nernst. Extractor. See Spike extractor. Bundle tie, A. "T. Baird . . . . . . . . . . . . . . . . .  900,645 ��m
o
rb:��o��t�:t�f�s�:�:���!b:f

h::uts����bSy
t':

P
s� Eyeglasses and spectacles, converting device Burglar alarm and window sash, comblna- for, F. IC Stickle . . . . . . . . . . . . . . . . . . . . .  900,444 tlon, T. E. Ca in . . . . . . . . . . . . . . . . . . . . .  900,140 to-date SCientific information, presented in a clear and FabriCS, machine for ullraveling textile, P. Button, garment. L. D. Van Valkenbul'g . . .  900,134 simple style. Send for descriptive circular. F. Vogel . . . . . . . . . . . . . . . . • • . . • • . . . . • • .  900.451 By·pass E BUl'hom . . . . . . . . . . . . . . . . . . . . . .  900,479 Fan, E. Gooscb . . . . . . . . . . . . . . . . . . . . . . . . . . .  900.520 Cabinet ' account , J .  S. Bash . . . . . . . . . . . . .  900, 646 Fastener, metallIc, G. W. McGill . . . . . . . . .  900,299 Cabinet: laundry , W. P. Berry . . . . . . . . . . .  900,34

7 The SctOenttOfloc A merloCan 
Faucet, L. S. De Forest . . . . . . . . . . . . . . . . . . 900, 1 52 . Cake mixer and egg beater, A. J. Saltsman 900,210 Faucet. J. G. Kasjens . . . . . . . . • . . . . . . . . . . .  900.385 Calendar, H. E. Shedd, l'elssue . . . . . . . . . . . . .  1 2 , 861 Feed trough, C. B. Haldeman . . . . . . . . . . . . 900,277 Calendar H Taylor . . . . . . . . . . . . . . . . . . . . . .  900,228 

C I d O f R o t Fence fastenel', ' wire, J. H. Knlckerhocker . 900, 175 

The Periectt-on Wrench Calendar: perpetual, A. W. Proctor . . . . . . .  900,310 yc ope la 0 ecelp S, Fence making machine, wire, J. M. Den· 
Camera back, clrculal', E. L. Hall . . . . . . . . .  900,526 nlng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900,490 Camera shutters, magnetic operating means N t d Q .  Fence stay fastening machine, wire, Z. . 

Newest wrench on the market. Best H all .. 
round H tool ever made. A II steel-great 
8trenll'th. Instantly adjusted. Easi ly and 
quickly operated. Immense time, temper and 
trouble saver. Indispensable to au tomo
bi lists. After using the . •  Perfection " once, 
yqu will never buy any otber make wrench. 
Write for circul ar to 
THE PERFECTION WRENCH CO. 

Box 426, po .. t Cheste .. , N. Y. 

M E AS U R I N C B A R  C LA M PS 
One inch square inside, used with two wooden bars 

l in. x � In. of any desired length. Clamps and bars 
thus combined are most con
venient to carpenters as ad
justable meJt.suring rods. Also 

j for extension beams for our 
:-io. 59 Trammels. N ickel 
plated. Price per pair iiOc. 

S ... ut fOT 232 PlUJe cawlOO No. lS-B. 
THE L. S. STAR RETT CO., Athol, Mass. , U. S. A. 

Pipe Cutting and Threading Machine 
For Elther Band 01' Power 

This machine is the regular hand machlne supplied 
with a power base, pinion, countersbaft, etc., and 
csn be worked as sn ordinary power 
m:r.chiue or taken from its base for use sa 3. bsnd IMcnioe. Pipe !4' in. to 1 5  iu. dismcter b3.ndleu eMily in small room. Il lustrsted cstalogue
price list free OD appHcst lon. 
T H E  C U RTIS  & C U R T I S  C O .  

tor, A. Bartels . . . . . . . . . . . . . . . . . . . . . . .  900,344 0 es an UerleS Hurd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 900,099 
Can body flangIng machine, Odqulst & Fender Clip, W. C. Gl'oehn . . . . . . . . . . . . . . .  900, 1 63 

Lyche . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 900, 1 1 9  l ii, OOO RECEIPTS 7'34 PAGES Ferti lIzer distributer. Roby & Pattison . . . .  900, 1 24 
Cau making machIne, V. Odquist . . . . . . . . . .  900,118 FIber preparing machine, A. Zab,·iskie . . . . .  900,251 
Can tester, E. V. Swangren . . . . . . . . . . . . . .  900,324 p .. ice $ii.OO ill c l oth Fiber strIpping and cleaning machine, S. O. 
Cannon pinion, W. �'. Jost . . . . . . . . . . . . . . . .  900,380 ThIs splendid work c'mtalns a careful compilation of Dickinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900, 494 Car bolster, E'. L. Irwin . . . . . . . . . . . . . . . . .  900,376 thp. most useful liecelpts and Replies given In the File cabinet, C. G .  Ward . . . . . . . . . . . . . . . . .  9oo .24:! 
Car dool', grain, A. J . Denton . . . . . . . . . . . . .  900,491 Filter press, C. W. �ferrill . . . . . . . . . . . . . . .  900, 1 85 
Car, dumping, H. T. Herr et al . . . . . . . . . . 900,368 Notes and Queries of correspondents as published in FHter, pressure, P. E. Maggioi . . . . . . . . . .  900, 180 
Car, freight, H. B .  Houser . . . . . . . . . . . . . •  900, 170 the SCIENTIFIC A M E R I CAN during the past Sixty years Filter, pressure, C. W. l\iel'l'ill . . . . . . . . . . .  900 , 1 84 
Car operating mecbanism, dumping, S. J. together with many v&lUable and important additions. Filter, rain water, L. W·. French . . . . . . . .  900,510 

Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 900,549 
Ove .. Fifteen Thousan d select ed receipts are here F
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n " L" . . . .  9U9oo0 ' 4640� Car safety guard, M. Meyer . . . . . . . . . . . . . •  900,187 11'e oors, e c . ,  ven 1 a or or, . . owry , ,,, 

Car underframe construction, F. L. Irwin, collected, nearly every branch of the useful arts being Fire extlnguisber, destructible link or auto-900, 375, 900,546 represented. It Is by tar the most comprebenslve vol· matlc, J. D. Farr . . . . . . . . . . . . . . . . . . . . .  900,673 
Cars, sash window for railway ,  R. Mende . 900,407 ume of the kind ever placed before the pnbhc. Fire extlngulsblng apparatus, J. G. & H. G. 
Carhureter, F. H. Heltger . . . . . . . . . . . . . . . . 900,098 RobInson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Carbureter, H. Small . . . . . . . . . . . . . . . . . . . . .  900 , 604 FIre protective shIeld, D. S. Watson . • . . .  , . . 
Carpet sweeper, L. P. Halladay . . . . . . . . .  900,527 FIshing device, Welch & Wbeatley . . . . . . .  . 
Cart, R. Weir . . . . . . . . . . . . . . . . . . . . . . . . . . . . 900,455 .Modern PlumblOng Illustrated Fishing reel ,  G. E. Matts . . . . . . . . . . . . . . .  . 
Cartridge belt, W. C. FIsher, Fixing and washing tank, G. H. Scheer . .  . 

900,596 
900,243 
900, ] 39 
900,563 
900. 431 
900,240 900,09 1 ,  900,092, 900,094 

By R. M. STARBUCK �l��
r 
d��tn;�'d �'ne�;

I
����'�rl'l;g '��i�es ' f l:o';'; Cartridge pocket, W. C. Fisher, 

R. Baggaley . . . . . . . . . . . . . . . . . . . . . . . . . .  900,467 . 900,093, 900,095, 900,096 
Price $4.00 Flue dust, composItion for sol idifying, Ram. Cartridge shell repairing machine, J. W. 

sey & Smith . . . . . . . . . . . . . . . . . . . . . . . . .  900.587 
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9OO00 '�?'� Castel', fUl'niture, G. E. Neuberth . . . . . . . . .  9
0
0,417  ' u  0 n , X l u e, . . aw ey . . . . .  . . . , Uuu 

Caster, furniture, E. P. Rother . . . . . . . . . . . 900,424 lation of Dwellings, Apartments, and Public Build- �i��� jpo:�;su�:x
:.�g

l
cila�or,

E
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. .  k"'�lit�� : : : :  �gg,'��g Caster, furniture, G. E. Neuberth . . . . . . . . . 900,577 ings, etc. The very latest and most approved Fluid receptacle, portable, L. Kessler . . . . : 900, 1 04 
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7� Centrifugal block machine, M. Nashold . . . 900,414 0 ng ox or cra e, . .  . ' . er y , 
Centrifugal machine, A. J. Ericsson . • . . . . .  900,089 its sanitary work in Cuba, Porto Rico, and the Fold

l
lng table, O. C. Kad�fI" : " " " "w" 

"
H
" 900,552 

ChaIr. See Adjustable chair. Philippines, and by the principal boards of health Fue , manufacture of art! clal, A. . . 
ChaIr; O. L. Ostendort . . . . . . . . . . . . . . . . . . . 900,301 of the United States and Canada. 300 pages ; 55 full· Furo���:

a
�: '..i.: . G'��;e';s . : : : : :  : : : :  : : :  : : : : : :  �gg:g}� Chair bot tom clip, J. P. Williams . . . • . . • • 900,247 page illustrations. Furnace feeding mechanIsm, F. Kingsley . . .  900,390 Chair canopy, 'r. Morton . . . . . . . . . . . . . . . . •  900,57� Furnitur lat F P G ode 900 523 Cbalrs, reCl ining attachment for, F. E. Fuse ca�, 
S
waterproof, f. �f: ' D�,;iel� : : : : : : 900:670 

chec��;f�
c
t�Ok: 'i ' ii."Rot� · : : : : : : : : : : : : : : : �:�; rIodern American Lathe 

Garment tastenet·, E. B . Stimpson . . . . . . . . .  900,445 
Chemical product resembling celluloid and g:�:.:;:�� �:g8��ie�' c�· ��

il
�aili� : : : : : : : : : :  �gg:�g� producing the same, F. Raschig . . . . . .  9oo,2M 

PractlOce Gas engIne, C. A. Clark . . . . . . . . . . . . . . . . . . 900,083 Chel1 l i 1e spotting machIne, Trivett & Ran- Gas gen,rator, C. I .  'renney . . . . . . . . . . . . . 900, 231 
Chro�:�ill: 'p�,;ct�ci';g ' �;" 'eleci�oiytic' deposit 

900, 616 
By OSCAR E. PERRIGO, M.E. g:� !e

aW�g �YS�em�,
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f�r: '0: ' i: 'T;';': 900 ,303 

of metallic, F. Salzer . . . . . . . . . . . . . . . . .  900,597 ney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900 ,230 Chul'll dasher, L. A. Sprout . . . . . . . . . . . . .  900,441 Price $2.50 Gas manufacturing apparatus, E. Rider . . . .  900,423 Cigar box, A. B. Smith . . . . . . . . . . . . . . . . . . 9OO,22'<l Gas manufacturing apparatus, H. Pettibone 900,582 
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Circuit Interrupter, C. B. Snell . . . . . . . . . . 900 ,320 earliest times up to the present day ; its modern Gases "c�
e
n
n
ta��f:� ��iph�� ' di��ide,"P��i'f;'i�g: 

' 
Clock, alarm, R. Metz . . . . . . . . . . . . . . . . . . .  900,293 fonn as constructed by up-to-date bnilders ; its gen- G. Eschellmann . . . . . . . . . . . . . . . . . . . . . . .  900 , 500 Clocks aud the like, portable case for, W. 3 era! and special classes of work ; the quantity of its Geat', transmission , R. J. Million . . . . . . . . . .  900, 1 1 1  H .  Slattery . . . . . . . . . . . . . . . . . . . . . . . . . . .  900, 1 7  Gearing, W .  J. Wilde . . . . . . . . . . . . . . . . . . . . 900,631 Clocks and the like, strikIng mechanism for, output, and its marvelous accuracy. Glasswarp, method and apparatus for mak-J. P. L. LIndstrom . . . . . . . . . . . . . . . . . .  900,399 lng, W. E. Holmes . . . . . . . . . . . . . . . . . . . 900,281 Clocks, program attachment for, J. W. Gluing frame, A. Hettel . . . . . . . . . . . . . . . . .  900. 1 67 Hansen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 900,529 M d 

St E · . Grader. road ,  E. A. Hollenbeck . . ; . . . . . . . .  900,369 Clothes guard, B . J. Simpson . . . . . . . . . . . . . 900,220 0 ern earn nglOeerlOg Grain shocking machine, W. A. LeItch . . . .  900 ,559 Clothes ' line holder, J. C. R. Stelrly . . • • . . .  900,608 Grinder for wood planer knives, Kahle & Clutch, F. M. NIchols . . . . . . . . . . . . . . . . . . . .  900 ,578 in Theory and Practice Hlmnielreich . . . . . . . . . . . . . . . . . . . . . . . . . .  900,284 6 Garden St., Bridgeport, Conn. BTsnch Office, 6O Centre S�, N. Y: Clutch, friction , P. M. B.  Lange . . . . . . . . . . 900,397 Gum, production of a soluble, F. Fritscbe . 900,274 
g���
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& 'Bi��i�gio� : �88��� By GARDNER D. HISCOX, M.E. Gyrator, J. M. Schutz . . . . . . . . . . . . . . . . . . . . . 900,313 :====::: Coffee steeper, J. Steinberg . . . . . . . . . . . . . .  900, 128 Price $3.00 �:��o��Y
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��� : : : : : : : : : :  �:m ...... Coke drawIng apparatus, J. Reed . . . . . . . . .  900,206 

d '  Harrow, C. E. Trease . . . . . . . . . . . . . . . . . . . . 900,133 �, I Collapsible frame or support, L. K .  Sone . . .  900,322 THIS is a complete all practical work of 487 Harvester, agrIcultural engine, and truck, HOW 
Manufacturers 
Can Increase 
Their Business 

Read carefully, every week, 
the 

C lassifi e d  Advert is ing Co l umn 
in the 

SCIENTIFIC 
AM E R �CAN 

Some week you will b e  likely 
to find an inquiry for some
thing that you manufacture or 
deal in.  A prompt reply may 
bring an order. 

Watch it Carefully 

Colors, process of fixing, H. Toepfer . . . . . . . 900,130 pages, dealing with the care and management self propelling combined, Kincaid & I COlorb
s
e'r�

r
a�c:,
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.�� . 1���U
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I��. � .�I
.I: 900,302 of Boilers, Engines, Pumps, Superheated Steam, Preble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900,389 

Refrl'gerat,'ng Machl'nery Dynamos Motors Eleva Hat frame, wire, C. W. Stevens . . . . . . . . . . .  900, 1 29 
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SOI·eY· ·  : : : : : : : : : : : : : : :  �gg:�n tors, Air-Compressors, and all othe� brancll�s wit� Hat sweat shIeld, H. W. Wagenet . . . . . . . .  900. 330 

CompOSition, J. H. Batchelder . . . . . . . . . . . .  900,256 which the modern Engineer must be familiar. :!� g���:: ��Itple�
a�� Ii: ' Me��;" : : : : : : : : gg8:g�� Compressor, variable capacity, B. V. Nord- . I Nearly Two Hundred Questions with their An- Hay rake and elevator, combined, C. H .  berg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900,418 swers on Sleam and Electrical Engineering likely Knapp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900 . 287 Concentrating table, A. M. Kemp et a l .  . . .  900,285 

be k d b  th E . . B d . I d d HeadlIght controller. H . R. Parker . . . . . . . .  900,198 Concrete building blocks machine for coo- to as -e y e xamInIng oar are lnc u e . Heat  from one medium to another, appar-structlng hollow, J. 'FiSh . . . . . . . . . . . . .  900,272 These if studied by you will help you to procure a atus for transmitting, E. Marterud . . . .  900. 4 1 1  Condenser and  making same, M .  K. Mc· license. I t  is fully illustrated with detail engrav- Heating device, electrIc, W. C. Mortenson . 900, 295 
Cont<;�l�!�: ��

ls
�.

e s't�ii . : : : : : : : : : : : : : : : : : : : ��:�n ings, not to be found elsewhere. Hen�I:�lS SYf�
t:�iea��

cuw� j�n�WN::ha�l:�� 900.233 Control\lng mechanIsm, H. Meyer . . • . . . . . . .  900,408 Heel na!llng machine, E, A. Webster . . . . . .  900.244 Conveyer, C. H .  Knapp . . . . . . . . . . . . . . . . . . 900,554 Hide working machine, It. F. Whitney . . .  900 .3R4 Cooking utensil. traveling, L. K. Sone . . . .  900,321 
P h D O d T I f HInge, M. S. Nolan . . . . . . . . . . . . . . . . . . . . . .  900 ,579 COP��n 
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Corn crib, J. W. Van Wyhe . . . . . . . . . . .  < • • 900,618 ManufaeturlOng IOn Pre' sses Hinge. screen door sprln/!'. A. Falkenratb . .  900.501 Corn, machine for removing silk from ears Hinge. shutter. J. B. WilHams . . . . . . . . . . .  900 .336 ot, S. E. Morral et al . . . . . . . . . . . . . . . .  900, 1 89 HoIsting machIne, J. J. Say . . . . . .  900. 2 1 2 Cotton chopper and CUltivator, T. T. Lecroy 900,106 By JOSEPH V. WOODWORTH Honey, extracting, L. W. Avant . . . . . . . . . . 900,643 Coupling mechanIsm, W. D. Leftwich . . . . .  900,558 Hood and reflector, C. Cutter . . . . . . . . . . . . . 900,266 Cradle or rocker attachment, H .  A. Jenson . 900,548 Price $4 .00 Hook and eye, J. P.  Baumgartner . . . . . . . .  900 . 469 Crate, C. S. young . . . . . . . . . . . . . . . . . . . . . .  900.637 f Hopper bottom catch . J. W. Egan . . . . . . . . .  900.672 Crayon holder, H. T. Bailey . . . . . . . . . . . . .  900.143 A PRACTICAL work 0 500 pages fully illustrated Horse detacher, J. R. Claxton . . • • . • • . . . . . .  900. 48� Cross arm support, J. M. HumIston . . . . . . .  900. 545 by nearly 700 engravings, being an encyclopedia Horseshoe, P. Dech . . . . . . . . . . . . . . . . . . . . . . .  900 .268 Cross arm support, W. E. Callane . . . . . . . .  900, 663 of Die Making� Punch Making, Die Sinking, Sheet Hose coup]jng, automatic air, N. Toy . . . . .  900. ] :�2 
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a�rd �th!' d��:a
s�e�', ' �'p: 900,495 Metal work�ng. and Making ?f Special . To�ls, Sub- Humidifier, F. B. Comins . . . . . . . . .  900. 355, 900,356 

pllance tor the, D . R .  Dewey . . . . . . . . .  900,493 Presses, DeVIces and Mechamcal ComblllatlOns for 
H

Yd�����
bO� . .  ������

, 
. .  :: . .':: . .  �. � .. . � .. . BI

��: 900,652 Curlh'\g i ron · heater, electric, W. Meredith . .  900.292 Punching, Cutting, Bending, Forming, Piercing, Ice cream cornets, device for filling, M. Current motor, alternating, J. H. Bryson . 900,478 1 Drawing, Compressing and Assembling Sheet Metal Bohllg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900 . �48 Current rectifier, electrolytic alternating, A. Parts and also Articles of other Materials in Ma- Ice cream freezer attachment. O.  R. BrIggs 900. 657 S .  BIckley . . . . . . . . . . . . . . . . . . . .  900,278, 900.2 79 h ' 'T I T H d d d T P Ice cream spoon, C. E. McCarren . . . . . . . . . .  900 ,573 Curtain pole. F. V. Donnelly . . . . . . . . . . . . .  900.497 c . lne 00 s' . wo un re . an en rocesses are Insulated wires, moisture proof case for, A. Cut·out mechanism ,  pro!!,resslve. J. H. Hall 900. 10 clearly descnbed and fully lllustrated. L. Joynes . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Cutting apparatus. C. KlIngenber!!, . . . . . . .  900,174 Iron. protecting. J. J. Bradley . . . . . . . . . . . .  . Cut tln/!,. punch ing, and tlre·shrlnklng mao pr A BPecwl circular describing these books sent on Ironing table, A .  E.  WIse . . . . . . . . . . . . . .  . chine. W. T. Sears . . . . . . . . . . . . . . . . . . . . 900.213 nquut. Ironln!!, table. M. J. Walker . . . . . . . . . . . .  . Cylinder lock. Wauj!'h & Harendt . . . . . . . .  900,627 II'"' A"'1I of these book. sent prepaH on receipt of price. Jack . Place & JenkIns . . . . . . . . . . . . . . . . . . .  . Damper rt'gulator, �'. M. Fulton . . . . . . . .  900,511 Jar opener, J. F. McCain . . . . . . . . . . . . . . .  . 

900.382 
900.656 
900.459 
900. 623 
900. 585 
900,297 DanCing chart and method of selt Instruc- Jars and other receptacles, closure for, G. 

.. tlon, G. Kolp . . . . . . . . . . . . . . . . . . . . . . . . .  9OO, 1 0l1  M U N N & C O . ..  . Valentine . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900,240 
',� .. ::::-.. =================:::.l.� Dental appliance, E. E. Holmes . . . . . . . . . .  9OO,M1 Journal box, W. A.  Huff . . . . . . . . . . . . . . . . •  9oo,M3 I Diaper, baby's, L. E. Irwin . . . . . . . . . . • • .  900, 172 Publl8hers, 361  Broadway, New York Key. See Telegraph key. 
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once and for all-no laundry bil ls  or 
worn-out collars. With LITHOLIN 
you always have a perfect collar 
hand - the one y o u  are 
wearinrif soiled. j ust take 
it off and wipe white as 
DeW wtth a damp cloth. 

Waterproofed Linen 
Collars and Cu fts 

Jrreprooch&ble in fi� and 8\.yle and look like r e g u l a r 
linen, which they are, only water-proofed. Will save 
you $16 a year. No wilt.
Ing, cracking or frayio�. 

C o l l a r s  
2Sc: 

If not at your dealer's 
send, E' i v i n E' styles, 
size. Dumber wanted. 
w i t  h remittance. and 
we will mail. postpaid. 
Booklet of styles free 
on request. 

c ;::.s e 
The 

Fiberloid 
Co. 

Dept. 22 
7 Waverly Place New York Alway • •  old from RED 

BoIes. Avoid substitution. 

Make $2,500 to $7,500 Yearly 
without capital. We teach you the real estate and 2'eneral 
brokera2'e business by mail in a few weeks and appoint you 

LEARN THE 
R EA L  

ESTATE BUSINESS 

OUR SPECIAL REPRESENTATIVE 
in your l�.ity. \Ve help you 
from the stM� ; put you in touch with all our representatives with 
:!�� lu��Wta��fad�f; ���t:I� nal estate and io\'estmenta and help you secure customers. 10 
short we put you In the way of an tncome instead of a 8&lary ; m�t�lt�

ofo:nOI:�mf.��:r �ktfe=t J!in�o f�llP��I��tlon. 
INTER·STATE SA.LES CO., 237 Times BuildI ng, New York 

Tho:! most u�to-date /lnd complete light
ing system 0'1 the market. Beautiful fixtures for th� home. AttDcUve hIgh cao· 
dIe power iu\'erted arcs for stores, halls, 
etc. The best proposHion goiug for hust-
:� �:rl����

ri
teEiaO:dio�: a�;;,t:� ��� 

Superior 1U ... ('0. �Ol Seeond St., Ann Arbor, llieb. 

Dodds' New Gear Dovetailing Machine 
whicb cuts dovehihl in gangs of 9 to 24 at one 
�:���y ;i�� �i: ��J :::er�f��: ��t!

n
et 

Occupy but little space. Free catalog. 
ALEXANDE� DODDS, Grand �aplds, Mich. 

Palmer Motors 
'6;i?n�"e�. F�':it���y°.:'�d 'i'M�rl:'e� F8�� 
to Twenty H. P. Catalogue FREE. 
PALME� B�OS . ,  Cos Cob, Conn. 

New York : 30 East 20th Street Philadelphia : The Bourse 
BoIIton : 85 Union Street Portland, Me. : Portland Pier Seattle, Wash.: Colman Dock Vancouver, B. C.: IFOO Powell St. 

Buggyaut 
The w i n t e r vehicle. 
Few parts. few troubles 

CHAS. S. DURYEA, Readlor. Pa. 

Tenta _ * l. 90 UP

I 
Old P i8tol" .. .. . . . SO uP Shoes · 1 . 25 1 0  Officers' Swor4_, new 1 .7� u ABMY SA.DDLES 3. 00 " Cavalry Sabres .. I .M " " Bridles - 1.00 U USIFORMS .. " 1 . 25 " 

u Leuios,pr. 15 u 1 Shot Carbine U 3.00 
1 907 .�LIT.!RY CJ.TJ.LOGUE, 260 lu,e pqell, cnn· 
tainin, tbounnd. of beautiful illustratiODs-with 1908 
supplement, wholesale and retail prices. M:\I\ed for 15  cents (stamps), 1 5  ACRES GOVT • .lVL'TION GOODS. 
FRANCIS BANNERMAN, WI Broadway. lew Jork 

TYPEWRITERS M!��S 
Visible Wrlte,.s o r  oth ...... 

Oll".,.a. Rem/ngt_a, Smitha, _/C. 
Shipped ANYW H E R E  tor Free Tri .. l . or RENTED. allowing R E N T  to A P PLY. 

P,.ices $15.00 Up 
Firat cla.ss Machi nesfreshirom the ManufacturB'N 

Write for Illustrated Catalog 10. Your opportunitl1. 
npEWRITER EIIPORIUII. ( Eat. 1 1192) 112 6. 114 Lak. at.. Chl_ 

How to Construct 
An Independent Interrupter 

In SCIENTrFrc AMERIC'A N SUPPLEMENT. UH ii. A. Frederick Co lltos describes fully and clear l y with tb e b el p of Ilood drawlnlls ho .... an i ndependent mul ti ple. 
Interrupter may be constrncted for a larlle Induction coil. 

Tbls articte shoutd be read in connecti on with Mr. Colltn.· arti cle in t5CIENTIJlIC AMERICAN SUPPLE
M ENT. l 6Uii . . . How to Construct a l OU-M i l e  
Wirele.s Telegraph Outfit'." 

Eacb Supplement costs 10 cents ; 20 cents for the tw.. Order from your newsdealer or from 

MUNN 6: CO. , 36 1  Broadway, New York 

Scientific American 
Labeling machine. can. S. Fl. & W. W. 

Morral . . . . . . . . . . . . . . . . . . . . . • • . . . . . . • . .  900. 1 1 4  
Ladder. L. W. Thompson . . . . . . . . . . . • . • . . .  900.232 
Lamp a ttachmen t.  H. J. Schanlck . . . . . . . . .  900.127 
Lamp, electric glow, W. Ne rnst . . . . . . . . •  900, 4 1 6  
L a m p  guard. P. Sorensen . . . . . . . . . . . . . . . . .  900. 439 
Lamp holders. automatic circuit closer for 

electric. W. D. & L. C.  Tickner . . . . .  900.613 
Lamp shade and socket. Incandescent. B.  P. 

Rucker . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . 900.426 
Land clearing machine. W. M. Seymour . . . 900.433 
Last suppoct. L. Sedlvl . . . . . . . . . . . . . . . . . •  900.314 
Latch aLd key lock. combination. Wettel & 

Freebey . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . •  900.629 
Latch lock. combination. F.  Soley • • . . . • . .  900.437 
Lathe attachment. A. E. Whiting . . . . . . . . .  900.457 
Launcbes, under-water exhaust for, Nelson 

& MulUn s  . . . . . . • . . . . . . . . . . . . . . . . . . . . .  900.576 
Laundry Iron. electric. E. B.  Richardson . . . 900.208 
Lens grinding machine. B. F. Clark . . . . . .  900 . 664 
Lilting j ack, J. A. Phillips . . . . . . . . . . . . . . .  900,200 
Liquid receptacle. combustible, L. Kessler.  900, 1 02 
Liquid receptacle, portable, L. Kessler . . . . .  900, 1 03  
Loading or unloading means. H .  O. Sparks 900,225 
Lock ,  J.  Henky . . . . . . . . . . . . . . . . . . . . . . . . . .  900.536 
Lock alarm, L. Talas . . . .  : . . . . . . . . . . . . . . .  900 .326 
Lock attachment, B. G. :voight . . . . . . . . . . . .  900. 620 
Loom for weaving pile fabrics, Walker & 

Spink . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900, 136 
Loom fork·grld. A. E.  Rhoades . . . . . . . . . . . .  900.591 
Loom p rotector mechanism, W .  J. Lutton . 900,403 
Loom stop motion mechanism, G .  McCa rtney 900, 190 
Loom warp beam, R. Bal'bour . . . . . . . . . . . .  900.530 
Lubricator, W. C. Maness . . . . . . . . . . . . . . . .  900. 1 81 
Lubricator, L. R. Hotrman . . . . . . . . . . . . . . .  900.280 
Matl delivering device. G. M .  Beard . . . . . .  900,647 
Massage Vibrator, W. G. Sb�l ton . . . . . . . . 900, 602 
Match. friction, H. W. W belan . . . . . . . . . .  900,245 
Mattress, F. A. Kaiser . . . . . . . . . . . . . . . . . . .  900,383 
Measuring apparatus for Indicating deptbs. 

H. H.  Brown . . . . . . . . . . . . . . . . . . . . . . . .  900,351 
Measuring device. skirt. N .  E. MHes . . . . .  900, 51)8 
Measuring instrument, lens, F. Hard lnge . . .  900,531 
Medicine case, phYSiCian 's,  Hunter & Wykel 900,373 
Metal sbaplng apparatus. heated, F. J. 

Loom is . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900.401 
Metals ' from matte, separating. Wadhams & 

Stanley . . . . . . . . . . . . . . . . . . . . . . .  900,452, 900.453 
Metals from speiss, separating, Wadhams & 

Stanley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 900,454 
Metal s, uniting. Goldschmidt & Lange . . . . .  900.366 
Milk purifying and homogenizing machine, 

H .  H. Stussy . . . . . . . . . . . . . . . . . . . . . . . . .  900,446 
MHklng vessel. S. W. Gerster . . . . . . . . . . . . . 900, 1 61 
M illing machine. portable, C. W. Dangle· 

meyer . . . . . . . . . . . . . . . . . . . . . . . : . . . . . . . .  900,149 
Mine door, automatic, Byers & Thiede . . . . .  900,262 
M i n ing pipe, telescope, W. W. Beeson . . . . .  900,470 
Mixing apparatus, J. A. Svenson . . . . . . . . . . .  900,227 
MOistening device. strip. M.  C. Browne . . . .  900, 352 
Molasses. t reafing, R. D. Pike . . . . . . . . . . . .  900, 584 
Mold making appaNltus, J. W. Gibney . . . .  900,365 
Molding machine, J.  F. Nolan . . . . . . . . . . . . .  900, 1 1 7  
Mold ing machine, J. A. Williams . . . . . . . . .  900,833 
Molding machine, toothed wheel. G.  Teike . 900.327 
Mop wringer, S .  M. Schaefle . . . . . . . . . . . . . .  900,430 
Moth ball holder, G. Thompson . . . . . . . . . . . . .  900,449 
Motion indicator, W. S. Rush . . . . . . . . . . . .  900.427 
Motor co"trol system. electric, B. G . 

Lamme . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 900.289 
Motor controiling system, electriC, B. G. 

Lamme . . . . . . . .  . . . . .  . . . . . . . . . . . . . . . . . •  900,555 
Mower, lawn, W. E. Steuben . . . . . . . . . . . . . .  900 ,443 
Multiplex press, J. CUpfel . . . . . . . . . . . . . . . . 900,147 
Music, device for assisting in teaching and 

w riting, C.  E. Pomeroy . . . . . . . . . . . . . . .  900,201 
Musical Instruments, motor action for self 

playing, L. B. Doman • • . . . . . . . . . . . . . .  900,496 
Necktie case. F. G .  Haas • . . . . . . . . . . . . . . .  900. 164 
Needle and thread case. C. B. Tower . . . . . .  900.236 
Needle. self threading sewing. M. J. C. 

Nybor;: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900. 195 
Nut lock, W. F. O' Neal . . . . . . . . . . . . . . . . . .  900.196 
Nut lock. S.  C. Pugh . • . . . . . . . . . . . . . . . . . .  900,202 
Nut lock. J. Aderer . . . . . . . . . . . . . . . . . . . . . .  900.462 
Nut lock, C. E. Ratclltre . . . . . . . . . . . . . . . . .  900,589 
Nuts. making screw. A .  G. Anderson . . . . . . 900.341 
Oil burner. c rude. A.  D.  Moore . . . . . . . . . . .  900. 1 1 2  
0 1 1  distributer, l ubricating. L .  Dubrulle . . . 900, 154 
O re concentrator. A. H .  Stebbins . . . . . . . . . 900.442 
Ore separator. J. F. Pagett . . . . . . . . . . . . . . . .  900, 581 
Oven door. W·. A.  Moore . . . . . . . . . . . . . . . . .  900.113 
Overshoe fastener. J. H .  Auld . . . . . . . . . . . .  900.465 
Package tor vaccine or virus, aseptic, C . 

H. Biggins . . . . . . . . . . . . . . . . . . . . . . . . . . .  900, 1 68  
Packing. A .  F.  B o o k  . . . . . . .  : . . . . . . . . . . . . .  900,653 
Paper bag machine. O. F. Smith . . . . . . . . . .  900.605 
Paper box. E. K. Lath rop . • . . . . . . . . . . . . . . .  900,557 
Paper bucket or box. B . B. McFadden . . . .  900,115 
Pens.  device for grinding writing. F. por-

sing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900,271 
Perforating machine. W. G .  Berry . . . . . . . . .  900,257 
Perforating machine, pattern controlled 

punch selecting, Davis & Bowman . . . . . 900.151 
Photographic film package and holder the . .  e· 

for. M. N iell . . . . . . . . . . . . . . . . . . . . . . . . . 900.194 
Photographic shutter moun ting. F. A .  

Brownell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900,081 
Photographic vignetter. C.  A.  Birdsall . . . . .  900.650 
Piano action. S .  R. Perry . . . . . . .  900, 305 to 900, 308 
Piano player, mechanical, H.  T. Logan . . . . .  900. 179 
Picture exhibition device. G ravell & Far-

well . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  900, 522 
Ptllow sham holder, G.  A. Francis . .  900. 507 . 900,508 
Pipe cleaning apparatus. automatic. G .  A. 

Setzer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900, 599 
Pipe wrench. H. E. McDonald . . . . . . . . . . . . . 900. 1 9 1  
Placket closer. J. L .  Brassington . . . . . . . . . .  900, 662 
Planter. check row corn. P. C.  Fox . . . . • . . .  900,361 
Plow attachment. W. J. McFaul . . . . . . . . . .  900.413 
Plow. disk. Sholar & Pace . . • . . • . . • . . • . . . •  900.219 
Pneumatic pad, H .  E. Stow • . . . . . • . . . • • .  900, 610 
Post card. Illustrated. M. Vollmer . . . . . . . •  900.135 
Power, transmiSSion of. F. M. Ashley . . . . .  900.34:1 
pres:�� dr�� ��e��g

w'fJif���iS� . ��� . .  ����� '900, 335 
Pressing hollow bodies ba ving depressions 

or cavities at their outer sides, means 
tor. C. Getrers . . . . . . . . . . . . . . . . . . . . . . .  900.276 

Pressing or molding machine. W. WyssUng 900, 1 4 2  
Pressure gage. ditrerentlal. F .  H. Hopkins 900.371 
Printing and folding apparatus. newspaper. 

J. A. Boyce . . .  _ . . . . . . . .  " . . . . . . . . . . . . . .  900.259 
Printing and folding apparatus. paper. J. 

A. Boyce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900.654 
Printing of literature. music. and the I1ke 

for reading by the bUnd . press for em-
bossed. W. B. Wait . . . . . . . . . . . . . . . . . . .  900.622 

Printing press clamping and adjusting de· 
vice. W. H .  Golding . . . . . . . . . . . . . . . . . . 900, 519 

protected Iron.  J. J. Bradley . . . . . . . . . . . . . .  900.655 
Pulley. C. C. Campbell . . . . . . . . . . . . . . . . . . . .  900 . 481 
Pump and the Uke, A. E. Davis . . • . . . . . . . . .  900.357 
Pump tor pneumatic tires, B. M .  Williams 900, 832 
Pump primer, J. J. Batatlle . • . . . . . . . • . . . .  900, 468 
Pumping mechanism. E. J. D. Coxe . . . . . .  900.669 
Punch ball machine. coin freed. A. C. Sav-

age . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900, 1 2 6  
Qutlling machine. Eastwood & Schlbler . . . . 900, 1 55 
Rail bon<l, A . W. :l.fcConnell . . . . . . . . . . . . . . • .  900. 298 
Rail bond, Daniels & Sturdeva n t .  • . . . • . . . .  900.488 
Ran clamp, J. M. Vall . . . . . . . . . . . . . . . . . . . .  900, 328 
Ran joint fastening. A.  F. Sweigart . . . . • •  900.325 
Ran spacing block guard. F. W .  Elzer . .  900, 209 
Ran support. G. M. Cote . . . . . . . . . . . . . . . .  900.667 
Ranway block signal, Shannon & Wood . .  900.315 
Ranway block Signal system. J. T. West . . 900.456 
Ranway carriages and the I1ke, ventilating 

system tor. S. Timochowttsch . . . . . . . . . . 900, 614 
Railway. elevated. N. B. Dixon . . . . . . . . . . . . 900,269 
Ranway frog, W. H .  Rabbe et al . . . . . . . .  900. 422 
Ranway gate. E. E. Sampson . . . • . . . . . . . . . .  900.125 
Railway raUs to ties, means tor securing, 

O. J. Morris . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Ranway safety apparatus. A. Bonom . . . . .  . 
Ranway signal system. electric. T. M. 

Freebie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 900,273 
Ranway tie. E. N. Davis . . . . . . . . . . . . . . . . 900,086 
Railway tie, H. C. Bennetch . . . . . . . . . . . . . . .  900.648 
RaHway t rack. E. Molloy . . . . . . . . . . . . . . . . . .  900, 188 
Railway track rail drilling machine. F. 

lIfarsellls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900, 1 09  
Receptacle cover. W. H. Phenlce . . . . • . . . . .  900.583 
Refrigerator. Iceless. C .  M. Lipham . . . . . .  900,400 
ReinforCing bar, A. C. R. Jann! . . . . . . . . . .  900.379 
Relay. self restoring drop, F. lIf. Slough . .  900,435 
R�medy for cougbs of horses; J. Colter . . . .  900.484 
Roller press. Fl. Reagan . . . . . • . . • . . . . . . . . •  900. 205  

" New Process" (iILL[TT[ Blades 
AN INSTANTANEOUS SUCCESS 

" New Process " GILLETfE blades have 
been on sale at all dealers since September 

1st, 1 908 . and have scored an unqualified 
success. 

Their wonderful keenn .... durability and finish is 
fully recoanized and proves them to be superior to any 
blades heretofore placed on the market. 

Their cordial reception h .. richly repaid us lor the 
four yean' earnest work we spent in perfectinll the 
process necessary to produce them. 

Their success has proved our wisdom in selecting a 
.ted made after our own formula, .pecially refined to 
answer the requirements of our Dew process. 

The demand for them has ju.tified the cost of the 
automatic machines which sharpen each edge indio 
vidually and eDlUJ'e their uDvaryina keenness. 

.. New Proce .. . • GlLLETIE blades are paper
thin, hard .. Bint. and require NO STROPPING
NO HONING. 

The coaneot beard readily yielda to their marvelous 

keenn .... 

Beyond the efficient and IOtisfactory results derived 
from " New Proceu .. b1ad .. , the feature of greater 

durability cannot fail to attract old and new friend. 
to the .

. 
Gillette Way " of perfect shaving, only 

possible with .. New Proc ... . .  blades. 

Greater durability means a lessening to the 
already low cost of a daily shave with the Gillette 

Safety Razor. 

The unique nickel-plated box, too, is generally 
praised. 

It aealo itsell h.rmetically every time it is dosed-is 
absolutely damp· proof and protects the blades from ru.t 
in any climate. thus prolonaing their life and utility. 

TWELVE • NEW PROCESS ' GILLETIE 
BLADES ARE PACKED IN THE BOX. 

THE RETAIL PRICE IS ONE DOLLAR. 

A GlLLETIE with .. New Process " blades W:JI 
wive you more comfort-more aenuine satisfaction than 
any shaving device you ever tried. No matter how 
you are now beintl shaved it will pay you to adopt the 
" GlLLETIE Way: : It will lOve you money
tim�wolTY. 

The .tandard razor lOt consists of triple ailver plated 
razor and 1 2  • New Process ' blades in morocco, 
velvet·lined case. Price $5.00. 

Combination leta containina: toilet acceuories, at 
prices ranainil lrom $6.50 to $50.00. 

At all hardware, droll. jewelry, cutlery and sportinll 

1I0oda d.al .... 

G I L L E T T E  S A L E S  C O M P A N Y  
N e'W Yor1\. Boston Chicago 

207 Tilnes Bldg. 207 H.irnball Bldg. 207 Stoch Exchang. Bldg. 

Winter Cruises 
to Summer Lands 

the 
ORIENT, MEDITERRANEAN, 
ADRIATIC, EGYPT AND THE 

NILE, HOLY LAND, WEST 

INDIES, PANAMA CANAL, Etc. 

Comprehensive Itineraries ; Splendid 
Cruising Steamers ; Attractive Rates. 

Twenty years experience arranging and con· 
ducting cruises ensures efficient management 

" MOLTKE " Orient Cruise, 80 days (leans N.  Y .• Jan. 28. '09) $300 upward 
" OCEANA" W eat Indies Cruises, 30 days (leaves N.Y • •  Jan. 23 & Feb. 27) 1 50 upward 

Send for our new illustrated book, giving full particulars 
of these and other cruises, costing from S 5 per day upward 

HAMBURG-AMERICAN LINE, 4 1 -45 Broadway, New York 
BoatOD Philadelphia Chicago St. Louis San Franci.co 

The Lated and Be.t A. W. FA B E R. 
I�I "CASrE'££" EJ 
lIfade of the purest�Phite in 16 de-
8;:es u���'ftdnde

e�c!y ��H, of 

i�'tJ�i��a���t��i 
oolor. 

LEARN TO 
o f  Wood and Metal Workers, with
out steam power, equi pped with 

B A R N E S '  FOOT POW E R  
M A C H I N E R Y  _ 
allow lower btds on jobs, and give 
greater proUt on tbe work. Machmes 
sent on trial it desired. Oatalog Ji'ree. 

W. F. " J O H N  B A R N E S  CO. 
Established 18'2. 

1 9 9 9  RUBY ST. ROCK'ORD ILL. 

�8u USE  GR I NDSTONES P 
It 80 we can S U P P l Y  yon. A l l  Size! 
m o n n r e d  and II n m u u n l e d ,  a l way. 
kept i n  StOCk. R'Jmember. we m ake a 
specialtyof sel ectin g  stones tor aH spe
Cial purposes. Send. for catalooue n I . " 
The CLEVELAND STONE CO. 

2d Floor .  W i l S h i re .  C l eve land. O. 

DRAW 
!�l�on;re=�� mr::��d, .2f.�i���; 

work fobo)�� �� r 

R1Uf'a1ittg, Cartooning, 

I We guar-
antee pro
tiCl!!Dcy or JiS4.:our:l;:ft t:nr,J 1_ 

ment. eial Duigrai7lg l :lught by 9.rlISiS i In Americ:tn and European School!!. lu:.lrllc- '_\¥MII��M' \i� 
��rdd:¥te!o!rJ�:c�:!����;�:.,ne:I�:�O:e�\�;7ns. 

. Tellt Work Sent }'REE to 9.scertain iud i \' idL:al Glents and nt;eds. St.3te coo,."a wa.nted. You 
aume no ob l i�:lI lon. Mlc!a1l1Wi, .Arc'\itecluf"al SAul MaGI lbUem IWaj'hng also taught 
ACllE Sehool or Drllwlng, 1273 South St., Kalamazoo, 

If l�tere8ted, ask about The A�.\lE Resident School iu K3.1!lJ.D.:iZoo. 

The Edison Concrete H ouse 
Ho,!, it i� constructe�, how much it will cost. is it practical from an architectural and 
engt,!eenng standpolDt? These and other important questions relating to the structure 
are dIscussed in a good. thorough. illustrated article published in SC1EN:r1FIC AMERICAN 
SUPPLEMENT 16850 Price 10 cents by mail. Order from your newsdealer or from 

IUUNN &: COMPANY, Publishers 3M Broadway, New York, N. Y. 



Classified Advertisements 

Scientific America.n. 
Inquiry No. S,.S,..-For parties who manufacture 

cat-gut. 
Roofing material, G. D. Fust • . • . • • . . . . . .  900,512 
Rotary cutter, C. F. BaiL . . • • • . . . .  900,254, 900,255 

Advertising In this column Is 16 cents a line. No less .. 1�J'o��lj�p�vJi:!�'
p�g�, tbe manafacturer of 

than four nor more than ten lines accepted. Count 
����� :;JI::':ier,w'r. 

S
S. �

n
3� ' Ei: 'St�';'��t : :  �gg:Mg 

Rotary vacuum drier, Snyder & Clawson . . . .  900,436 
Routing machine, F. P. Grode . . . . . . . . . . . .  900,524 
Rubber stock macbines, attachment for, L. 

A. Wells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900, 628 
seven words to the line. All orders must be Rccom- i  Inquiry No. 879�.-For a Orm that manufactures 
panled by a remittance. Further InformatIon sent on I glass holders made of glass. 
request. . 

·READ TH[S COLUMN CAREFCLLY.-You will find Inqui .. y No. S"96.-For concerns manufaeturlnf 
inquiries for certain classes of articles numbered In stills adapted to tbe manufacture of denatured alcoho . 

Ruling macbines, diagonal ruling attach-
ment for paper, J. E. Foster . . . . . . . . . .  900,674 

Safe door, D. H. Riggan . . . . . . . . . • . . . . . . . . 900,311 
Sash fastener, L. A. Blttorf . . . . . . . . . . . . . .  900,079 

consecutlve order. If you manufacture these goods 
write us at once and we will send you the name and 
address of the party desiring the Information. There 
IS no charge for this service. In ev .... y case it . is 
necessD.1'F to dve the numhe .. of' the inqui .. y. 
Where manufactnrers do not respond promptly the 
Inquiry may lie repeated. MUN N & CO. 

BUSINESS O P P O RTU N IT I ES. 

A CORPORATION of highest standing havinl< large 
well equipped factory and selilng orgauization. and 
ample capital. deSires to manufacture and market me
ebanico.I inventions of nnQuestlOned merit. Corres
pondence solicited. Address K. A ., Box '1'l3; N. Y. City. 

Iuqui .. y No. �6tt.-Wanted to buy springs for 
light power purposes. 

$100 FIRST MORTGAGE 6 Per Cent. Gold Bonds. ,00 cash or $91.50 in ten monthly PBbments. Lewis N. 
r;i';�

a
��Os. I�a..�f::tg':jjdg?

n
�ttfe�'W�:."

d 

Inquiry No. S6iiO.-Wanted to buy IIle cutting 
machinery. 

Inqui .. y No. S798.-For manufacturers of micro 
lens used iu small articles snell as pencils. charms, etc. 

Iuqui .. y N ft. 8799.-Wanted to buy new or second
hand box nailing macblne for small packing cases. 

Iuqni .. y No. !oj�!OO.-Wanted complete data In re
gard to pegamold. 

Inquiry No. S80�.-Wanted to buy machinery for 
cutting aud polishing oilstones. whltestones or llrind
stones. 

Iuquiu No. SS03.-For manufaeturers of files. 
screws. drugltists' supplies. hardware In general, and 
8llricultnral machinery. 

Inquiry No. SS04.-For parties deal'nl< in wind
mills, woOd. split pulleys, wheelbarrows, cutlery and 
picks. 

Saw, pruning, P. Burdett . . . . . . . . . . . . . . . .  900,661 
Saw tool, T. E. Cookman . . . . . . . . . . . . . . . . . .  900,666 
Saw mill, twin band, Mereen & Gagnon . •  900,677 
Scale, coin operated weighing, H. S. Mills 900,409 
Scraper, W. P. Warren . . .  , 0 • • • • • • • • • • • • • • •  900,626 
Screen clamp, coil, J. McCrystaL • . . • • . . . .  900,412 
Seal, car, A. G. Malmstrom . . . . • . . . . . . . . .  900.290 
Seal lock, R. C. Pleins . . . . . . . . . . . . . .. . . .  900, 121 
Sealing caps to bottles, machine for secur-

Ing, A, Jones . . . . . . . . . . . . . . . .  , . .  , . ,  . . . .  900,550 
Seaming apparatus, straight, O. W. Davis 900,267 
Seaming machine, can end, Lyche & Qd-

qulst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  900,108 
Secondary battery, W. Morrison . . . . . . . . . . . .  900,571 
Sewing machine, shoe, F. Chateauneuf . . . .  , , 900,353 
Shade fixture, adjustable window, O. S. 

Brown , . . . . .. . , ' , . . . . .  , . ,  . . . . .  , . , ' , . , .  900,477 
Shatt or thill, vehicle, G, A. Lambert . . . . . .  900,288 
Shoe protector, A. Eckhard, Jr . .  " . . . . . . . .  900,499 
Shoe uppers, machine for snipping and ce-

Inqui17 No SSOIJ Wanted to buy outfits and menting, H. I. Illingworth . . . . . . . .  , . . .  900,171 

supplies for braZing. 
.- Sifter, ash, G. Lange . . . . . . . . . . . . . . . . . . . . . .  900,396 

Sign, portable, C. T. Raymond . . . . . . . . . . .  , 900,590 

Inquiry No. SS06.-For manufacturers of draw- Signal. See Railway block Signal. 
Ing materials. ' Signal. apparatus, W. T. Moon . . . . . . . . . . . .  900,679 

Sink drainer, kitchen, G. W. Knapp . . . . . .  900,684 
Inqui .. y No.' SS07.-For deo.Iers in second-hand Skate, roller, T. S. Leitch . . . . . . . . . .  , . . . . .  900,177 

cotton machinery. Skinning device, J. F. Nicolas . . . . • . .  : . . . .  900,300 

InquIry No. 8StO.-For mak:ers or Importers of �t��
e 

��';,�":ie, 
W O. J. s!!rti��: : : : : : : : : : : : : : : :  �gg:��� PATENTS FOR SA LE. porous water bottles or jars to cool arinklng water by . SliCing machine butter M. Leen . . . . . . . . . .  900,107 

A PERFECT NECKTIE HOLDER. - A gold mine evaporation. Sliding jack, L: S. Page . . . . . . . . . . . . . . . . . .  900,419 

re d f r working $10 000 outright or from $1 000 up Smelting copper ores, G. H. Benjamin. . . .  900,346 

Wi�h�O�o.Ity. J. C: Ryall. Box 366, Cincinnati, Ohio. Inquiry No. SSt t.-Wanted to bny electric tattoo- Smelting ores. R. Baggaley . . . . . . . . . . . • . . .  .- 900,466 

Inqui .. y·No. S66,. .-Wanted to buy needle, pin and 
pen machinery. 

FO R SALE.-Patent No. 880,659. Tweezers with needle. 
An article useful to machfni8t8� ca.rpenters and lumber .. 
men for pulling slivers and other purposes. For Infor
mation address N. O. Hammergren, PortlaDd. Oregon. 

N��t'!':�ljI fe�p���prt:��!:� to buy 1� to 2-lnch 

Ing n.eedles, inks and stencils. Smoking pipe, W. O. Campbell . . . . . . . . . . . .  900,482 

Inquiry No. 8St2.-Wanted to buy outdts for Soldering Iron, self heating, F. J, Mann . .  900,561 

manUfacturing fuel briquettes from sawdust. ��:�ti����
li
��ec4.t{:f:;'''g �';d 

E
�ec:��:;::

y .��: 900,248 

Inquiry No. , SSU I.-For mannfacturer of the terlals from, C. W·. Merrill . . . . . . . . . . . . 900,186 

"Steele " mixer for miXiIlJ{ food products, etc. SOU
D8. 

re
�i�����a���. ��:������� . ���������.

t
: 900,392 

J bT N 8814- Wanted to buy hand lever air Speed transmission ID€cbanlsID, variable, A. pu::� 100 lbs.°pressure:
- Latham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900,675 

Spike extractor, ' W. Wolfe . . . . . . . . . . . . . . . .  900,338 
Spike lock, A. Smith . . . . . . . . . . . . . . . . . . . . . .  900,318 
Spinning or twisting apparatus, A. E. aJ.P�1!!J:,�:t{fe

w
gt�::

e
�:. r��oi��lg'!�I:� rn'ri':'.g.� W:;�

u
:!Jd�:;e8�1fi;''::-::��t��. 

buy carriage and 
for vehicles. Can be used in winter on automobiles. 
Address H. H. Walsh, Newburgh, N. Y. 

Inquiry No. S6S".-Wanted to buy motor plows. 
FOREIGN PATENTS for meritorious and valuable 

Inventions (e8pecio.Ily British) nellotiated upon a ·  con
tingent basis. Absolutely no fee. accepted. References 
given and required. L. Henry, 141 Broadway, New York. 

Inquiry No. �699.-Wanted to buy two-stranded 
soldered wire for heddles. 

PATENT No. 88(,I6'1.-A new one. Nothin" like It 
S��eB��d86'1,;�r;�:��!���i

l��' Address R. L. Kennon, 

Inquiry No. S,.Ot.-Wanted to bny solar euglnes. 

FOR SALE.-Labor. time, money-saving device. Pat 
ent No. 881,847. Skid bolder railroad device. Cheap to 
makp. Great demand. Bill' prOfits to manufacturer 
Address R. E. Oslin; 111 Montpelier Ave., Macon, Ga.. 

R EAL ESTATE. 

EXCELLENT LAND for factory sites for sale free
hold or . on lease at Stamford, Lincolnshire. Enjlland. 
Good rallwav facilltle. on Great Northern Railway 
Sldlujls. waulr tlralnage and electric power aVailable. 
Apply Burghley Estate Office. Stamford, England. 

Inquiry N o. 87�1 .-Wanted unwelded tubing that 
Is used for structural work. 

MOTI O N  P I CTU RES. 

Inquiry No. SSt ".-For a IIrm that forms small 
articles of wIre,!,lso a firm to make wooden rings about 3 or ! lnches In oiameter. 

Rhoades . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900,592 
Spool case, C. J. Alfred . . . . . . . . . . . . .. . . . . . . 900,464 
Stair rod, A, Davis . . . . . . . . . . . . . . . . . . . . . . . .  900 ,358 
Stand pipe, F. N. Whitesell . . . . •.. . . • . . . • • . .  900,141 

]nqui .. y No. SSlS.-Wanted to buy specialties In Stea
�r�����

c
e ci.0

n
:

ol
Iirlfg:r�� . ::������ . ��� 900,540 

large quantities. Steam trap, C. E. Vance . . . . . . . • . . . . . . . . . .  900,329 

Inquiry No. SSt9.-For manufacturers of Excel- ��
eel'

d 
man�faC�Ur�g, J·

l
W. Maxwell . . . . . .  �gg';;t 

slor Welding Compound. Strl�7 ��:;':n'{ine: E.
n
�PQ�i�k��: : : : : : : : : : : :  900:203 

bJ:a:i�f�.r\,
S
��·fi�l:\6'lo

t
� rn':,), r�r:�

d fiber ����;. 
!;!!�:�a��r�rf.O.� .f����� : ��������l: :::::: 

Storage receptacle, O. K. Harry . . . . . . . . . .  900,166 Iuquiry No. SS2t.-Wanted to buy machinery for 
making a rongh composition board, something like a 
straw board, 

Inquii-y No. SS'.I2.-For manufacturers of dredg
ing maebtnery to be operated by gas enltine. 

Inqui .. y No. 8S�3.--For manufacturers of crepe 
paper and paper novelties. . 

Inquiry No. SS24 • ...,.For a IIrm to design and bnlld 
an automatic machine for making finger shields. 

Stove oven, Illuminated, F. Santoski . . . . . .  900,211 
Stove, wood burning, G. G. Kaiser . . . . . . . .  900,384 
Strainer, gasoline, O .  Zschoge . . . . . . . . . . . • . .  900,638 
Supporting mechanism, G. Cutter . . . . • . . . . .  900,265 
Surgical Instrument, W. H. Barnes • . . . . .  900,343 
'Suspenders, W. C, Fisher . . . • . . • • • • • . . . . .  900,090 
Swing, M. E. Best . , . . . . . . . . . . . . . . . . . . . . . .  900,649 
Switch mecbanlsm and train carried actuat-

ing means therefor, E. Haas . • . . • . . . . .  900. 367 
Switch stand and lock, J. W. Torpey . . . . . .  900,131 

Inqoiry No. SS21J.-For manufacturers of a new �����:: ��gl�al,
M

�:;:��
. &' ·B.;�a�: : : : : : : :  �88:�: device to split wood. Table locking device, extenSion, E. Tyden . .  900,239 

Inquiry No. SS26.-Wanted to buy small fnel com
pression macblnes both manua].and engine power. 

Table slide, extenSion, O. G. Franks . . . . . .  900,509 
Target practice apparatus, H. A. Stebbins 900.607 
Telegraph key, J. Z. & L. V. Tucker . . . .  900,238 
Telegraphic relay, I. Kltsee . . . . . . . . . . . . . . . .  900.553 
Telephone df'sk set, R. H. Manson . .. . . . . . . . .  900,404 

Inquiry No. S82S.-Wanted to buy thin, highly Telephone exchange system, W. W. Dean . : 900,489 

tempered 8teel'for satety razors. Telephone exchange system, R. H. Manson 900,676 

Inquiry No. SS2,. .-For manufacturers of anneaied 
glass. 

Inqui .. y No. SS29.-Wanted to buy macblnery tor 
THE' MOVING PICTURE WORLD. weekly, 10 Cents making pins, hair pins. hooks and eyes. 

per copy ; yearly subscription, 12. The only paper de-
voted to tbe movin" picture. U1nstrated song and lan- Inquiry No. S830.-Wanted to buy macblnery lo .. 

Telephone receiver, Kaufman & Lippmann 900,387 
Telephone support, desks, F. P. Anderson . . 900,640 
Telephone testing system for party lines, 

C. S. Winston , . . . . . . . . . . . . . . . . . . . . . . .  900,458 
Telephone transmitter, Kaufman & Lipp-te�n lecture field. MoVing Picture World, Box 400. N.Y. making brushes and baskets. mann . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900,386 
Terpene esters, making, A. A. Shukoff . . . . . .  900,316 
Thermometer, S. NeaL . . . . . . . . . . . . . . . . . . .  900,575 th����!e �f�it:�i;;��og�i:�mm,.'!.��u:t�

tlll for Ch�::iry No. 8S31.-Wanted to buy knitting ma-

P R I N T I NG. 

PHOTO-GELATINE PRINTING for art ,  advertising 
and scientIfiC work. e1f'ecttve and lasting. AlfIo artistic 
commaretn] printers and makers of souvenirs Bnd premt .. 
um�. Barton &; �pooner Co .• Cornwall-on-Hudson, N. Y.  

lnqui .. y No. S,.36.-For manufacturers of machln
��8��

r
an��� b:.

Ches, also machinery for making 

P H OTOG R A P HY. 

AMERICAN PHOTOGRAPHY.-A monthly maga
zine containing up-to·date Information about 'photo-
��!� f�°ti:i��

e
�t���

l
:.�:on:b �W:St��f,�::�� r::'�� 

pictorial pbotograpbs. Valuable to the professional and 
beginner. 15 cents monthly, $1.50 per year. Three 
specimen copies for 25 cents. Am. Photo�r .. phic Pub
liShing Co .. No. 6 Beacon Street. Boston, Mass, 

InquiI'l' No. S832.-Wanted addresses of hlRhgrade label weavers, preferably In New \' ork. 
Inquil'Y No. S833.-Wanted to buy a peaUUL Sllell

Ing machine. 
Inquiry No. SS34.-Wanted to buy a 2-horse_ 

power gaso1ine engine for spray wagon working on 
hilly gronnd. 

Thermometer, clinical and other, C. Nurn-
berg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900,580 

Tire, pneumatic, H. W. Dover . . . . . . . . . . . .  900,498 
Tool, combination, Barnes & Hunt . . . . . . . .  900,144 
Tool handle, W. B. Woodruff . . . . . . . . . . . . . .  900 ,339 
Tooth crown and securing means therefor, 

artillcial, E. M. Fredericks . • . . . . . . . . . .  9OO,36.� 
Trl\ce eye guard, L. G. dohns . . . • • . • • . . . .  900,283 
Track, portable, G. Lewis . . . . . . . . . . . • . . . .  900,398 
Train stop, automatic, H. G. Sedgwick, 

900,215 to 900, 217 

Inquiry No. SS36.-Wanted to buy decorticating Truck, hand, D. C. Markbam . . . . . . . . . • . . . .  900,405 machlneS for sisaI. Truck, motor vehicle, R. Fuller . . . . . . . . . . .  900, 160 

el���1'Y: No. SS31J.-Wanted to buy toothpick Ina-

TrUCk side frame, H. Aiken . . . . . . . . . . . . . .  900,463 
Iuquiry No. S83,..-Wanted to buy folding nm- Truss, rupture, A. young . . . . . . . . . . . . . .  , . . .  900,250 

brellas. Turpentine cups, machine for manufacturing 
Inquiry No. SS3S.-Wanted to buy metallic tar

gets slmUar to clay birds used in shot-gnu shooting. 
one-piece folded sheet metal, J. Kohke, 

900,393, 900,394 
Typewriter, H. Grossler . . . . . . . . . . . . . . . . .  , . .  900,525 

m�:I,:a�ry No. SS39.-Wanted to bny cheap auto- Typewriter carriage return mechanism, N. 
. L. Anderson . . . . . . . . . . . . . . . . .  , . . . . . . . .  900,642 

. ] quiry No 8840 Wanted to bily portsble b dro- Typewriting machine, O. W·oodward . . . . . .  900. 461 

car�on pressur6 lamps:- ' y Typewriting machine, J. C. McLaughlin . .  900,574 
Universal Indicator, H. P. Boettcher . . . . . .  900,472 

Iuqui .. y No. SS4t.-Wanted to buy lunch counter 
er�U1�r

i
'ci'�;:.i 

SJ�t:br
F��h:�n.:tf:;r::eg.g�h'::::C�!!'t: and restaurant fixtures. 

vanized water buckets. locks, nib.�and holders. Inquiry No. SS4�.-Wanted to buy annealed glass. 

Unloading mechanism, vehicle, H. 0, Sparks 900 ,606 
Valve, automatic quick clOSing, A. H. Boyd 900,260 
Valve, blOW-Off, J. S. Forbes . . . . . . . . . . . . . . 900,506 

L I STS OF M A N U FACTU R E RS. 

COMPLETE LI8TS of manufacturers !n all lines sup. 
plied at short notice at moderate rates. Small and �f':;���s li:t�u'i?i

m
t�

e
�����r � !���g�

ricelddr!:; 
Munn & Co •• List Department, Bux 773, New York. 

Inqui .. y No. S74�.-For manufacturers of water 
, still, also of thermometer tubing. 

A LIST OF l.5OO mining and consulting engineers on ���. $15\,:
e
2'd�':'\\�� �. 'lr�flr:.::�:!�: 

Box Ti3. New York. 

Inquiry No. SS43.-Wanted to buy cil<arette makIng machine. 

Valve for automatic train stops, vent, H. 
G. Sedgwick ,  . . . . . . . . . . . . . . . . . . . . . . . . . .  900,214 

Valve for steam heating radiators, drain, 
L. E. Fuller . . . . . . . . . .  ; . . . . . . . . . . . . . . .  900, 159 

Valve for steam heating, vacuum, N. Dolese 900,153 

Inquiri' No. SS4il. -Wanted to buy mall order Valve stem, J. T. Hayden . • . . . • . . . . . . . . . .  900 ,534 

novettles, books, etc. Variable speed motor, Pifer & Ahlm . . . . . .  900.420 

Inquiry No. SS44.-Wanted to bny Inkstands. 

Inqui .. y No. ·SS46. -Wanted to buy an eleetrlc 
Varnisb composition, C. Ellis . . . . . . . . • . . . . .  900,687 

butcber hand saw. �:�:!ie ��v:: :.
e
1fi.

r
\i���k�: : : : : : : : : : : : : : : :  �:�� 

Inqui .. y No. SS4".-Wanted laundry tubs. Vehicle jack and wrench, combined, D. C. 
Lassiter . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , '  900,556 

m
�r..'l'l��o/{'�J'!i.tl,i"anted to buy rust proof Vehl�: i!�r�lfId:��� . .  ������

i
�� . ���������: 900,388 

Inqui .. y No. SS49.-Wanted addresses ofCanadlsn Vehicle spring structure and trame, H. T. 
makers of rifle sights. Tillotson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900,234 

Vebicle wheel. H. Cramer . . . . . . . . . . . . . • . . . .  900.264 
Vehicles, changing batteries In electrical-Inquiry No. S�IJO.-Wanted to buy maehlnery for 

making canvas gloves or mitts. 

qJ;��\,';�s�?.i ��:t�29 ra:�=r C��ln:1eo,;;��� Inquiry No. S8il t.-Wanted to buy machine for 
weavIng Woodeu lath and wire together. 

ly propelled, A. J. Doty . . . . . . . . . . . . . . . .  900,359 
Vending apparatus, coin controlled operat-

Ing mechanism for. E. X. Somers . • . . . .  900.224 
Ventilator, E. B. & G. O. Loomis . . . • . . . .  900,560 Inqui .. y No. S749.-�'or makers of very large 

springs, used for running machinery. Ventilator, J. D. Ripson . . . . . . . . . . . . . . . . . .  900.595 
Ventilator attachment, B. S. Boone . . . . . . . .  900,349 ' 

Inquiry No. �"69.-For manufacturers of an apr 
pllance to attach to the old style razor blade to make 
. same a safety razor. 

liJ:f:[��'-';,b��;',���fr:.;i'��e:p:Vho make short 

Vessel, double walled, G. P. Altenberg . .  900,075 
Voting machine interlocking mechanism, D. 

r.!���I�el0' SSIJ3.-Wanted to buy wafer safety 1. Wblteside . . . . . . . . .  , . • . . • • . . . . • . . • . . .  900,630 
WaH tie, J. H. Jackson . . . . . . . . . • . . . . . . . .  900,377 

Inquiry No. 8SIJ4.-Wanted to buy air compressor Warp beam lIange, W. J. Monk . . . . . . . . . .  900,294 
pressure up to 1,5OO Ibs.. tbe capactty ranging 500 to 3,000 Washing machine, W. F. Blake . . . . . . . . . .  " 900,258 

Inqui .. y No. S,.,.t • ....,Wanted to bny tune sheets 
for CriterlOn music box8ll_ . cubic feet. Washing macblne. W. D. Whitney . .  , . . . . .  900, 333 

Washing machine, J. C. Flowers . . . . . , . . . .  900,505 

Inqui .. y No. 8,.,.4.-For machinery for mal<\ng 
bags from sisal hemp. 

Inquiry No. 8,.,.IJ.-Wanted to buy stock novelty 
or jewelry catalogues. 

Inquiry N o. 8,.,.9,-For parties manufaeturlng 
f�� :\����r' :���:n8t!��

n
::p��;!�

o
:i�� �:��=:�e� 

power transmission maeblnery and steam fitters' tools. 
Inqui .. y No. S,.SO.-For parties who make gasoline 

stoves. 
Inqui .. y No. S,.S4.-For manufacturers of alcohol 

burners for lights tlDd stoves. . 

InquiI'l' No. SSIJIJ.-Wanted machine to punch 
holes, feed and set automatically solid copper rivets 
and washars and rivet together barness done with one 
stroke. 

Inquiry No. S856 • ..,Wanted a machine or grtnder 
for reducing soft wood refnse to a fine dust. 

Inquir,. No. 8SIJ".-Wanted addresses of shoe string manufacturers. 

m!���y No. SSIJS.-Wanted to buy comb cleaning 

Inqui .. y No. SSIJ9.-Wanted to buy Steel l!l'Iloy 
paint snltable for gasoline engines. . 

Inqui .. y No: ,im'6.-For parties to manufaeture vf:3�"�:,gin���'�::!:i,���� machinery for 
glass balls blown about IJ,9 1nch In diameter with a J.j! '  .

• • 

Inch bole throngb the center. should hold about 200 IRquiry No. S86t.-Wanted to huy machine for pounds to the square inCh of &team preaaure. I eutt\ilfr oUt mittens. 

Washing machine agitator, J. S. James . . . . 900,547 
WatCh movement, W·. B. Mehl . . . . . . . . . . . .  900,183 
Water closet connection, E. J. Rice . . . . . . . .  900,594 
Water closet lIushlng deVice, L. D. Lawnln 900,176 
Water cooler, E. Mohr . . . . . . . . . . . . . . . . . . . .  900,678' 
Water Into mine workings, etc . ,  stopping 

or sealing off underground flows of, E. 
B. Kirby . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900,683 

Water motor, H. H. Held . . . . . . . . . . . . . . . . . .  900,535 
Water purifying apparatus, C. L. Kennicott 900,286 
Water receptacles, connection for, E. F. 

Cook . . . . . . . .  " . . . . . . . . .  , . . . . . . . . . . . . . .  900,485 
Water, reducing the corrosive action of, 

F. N. Speller . . . . . . . . . . . . . . . .  " . . . . . . .  , 900,323 
Water softener, Jones & Leopold . . . . . . . . . .  900,551 
Weeder and cultlva,tor. W. C. W'ardeld . .  900,137 
Welding . metal tubes, rings . and tbe like, . 

maelline tor, F; dottrand . . . . .. . . . . . . . . .  900,381 Well drilling machine, R. L. Woodard. ·  . . . . . 000,636 

OCTOBER 17, '1908. 

Home-Made 
Experimental Apparatus 

In addition to the 'followlng articles, the 
Scientido American Supplement has publlsbed 
innumerable papers of immense practical value. 
ot wbich over 17,000 are listed in a carefully 
prepared catalogue, which will be sent free of 
charge to any address. Copies of the Scientido 
Amerioan Supplement cost 10 celits each. 

If '�"ffi.�£ls . any SCientific, mechanical, or en ... 
glneering subject on which special information 
Is deSired, some papers will be found in this 
catalogue, In which it Is fully discussed by 
competent authority. 

A few of the maIlY valuable articles on the 
making of experimental apparatus at home are 
given in the following list : 

l:LECTRIC LIGHTING FOR AlU.Tl:URS. 
The article tells how a small and simple ex
perimental installation can be set up at home. 
Scientillc American Supplement 1551. 

AN ELECTRIC CHIME AND ROW IT MAY 
BE CONSTRUCTED AT HOME, Is described In 
SIoientidc American Supplement 1566. 

THE OONSTRUCTION OF AN ELECTRIC 
THERMOSTAT Is explained in Scientidc Ameri
can. S1JlIplement 1566. 

HOW TO MAKE A lOO.MILE WmELESS 
TELEGRAPH OUTFIT Is told by A. Frederick 
Collins In Scientido American Supplement 1605. 

A SIMPLE TRANSFORMER FOR AMA
TEUR'S USE Is so. plainly described In Soien. 
tinc American Snpplement 1672 that anyone can 
make It. 

A 'h-H.-P, ALTERNATING CURRENT DYNAMO: Scientidc American Supplement 1558. 
THE CONSTRUCTION OF A SIMPLE PHO.TOGRAPHIC' AND MICRO-PHOTOGRAPHIC APPARATUS is simply explained in Scientific 

American Snpplement 1674. 
A SIMPLE OAMERA-SHUTTER MADE 'OUT OF A PASTEBOARD BOX, PINS, AND A RUBBER BAND is tbe subject of an article in Scientidc American Supplement 1578. 
HOW TO MAKE AN AEROPLANE OR GLm

ING MACHINE is explained in Scientific Ameri
can Supplement 1582, with working drawings. 

E;XPERIMENTS WITH A LAlIIP CHIMNEY. 
In this article It is showh how a lamp chimney may serve to indicate the pressure in the in
terior of a liquid ; to explain the meaning of c�pillary elevation and depression ; to serve as a bydraulic tournique, an aspirator, and intermittent siphon ; to demonstrate the ascent of liquids in exhaustive tubes.; to illustrate the phenomena . of the bursting bladder and of the expansive 1583� of gases. Scientific American Supplement 

ROW A TANGENT GALVANOMETER CAN BE USED FOR MAKING ELECTRICAL MEASUREMENTS is .described In Scientide American Supplement 1684. 
' THE OONSTRUCTION OF AN INDEPEN

DENT INTERRUPTER. Clear diagrams giving 
actual dimensions are published. Soientifi.o 
American Supplement 1615. 

AN EASILY MADE mGH FREQUENCY AP, PARATUS WHICH CAN BE USED TO OB
TAIN EITHER D'ARSONVAL OR OUDIN CUR, RENTS Is described in Scientific American 
Supplement 1618. A plunge battery of six cells, 
a two-inch spark induction coil, a pair of one
pint Leyden jars, and an inductance coil, and all 
the apparatus required, � most of which can be 
made at bome. 

SIMPLE WIRELESS TELEGRAPH SYSTEMS 
::n

t�ef��b��d 
1�

38
�ientidc American Supple· 

THE LOCATION AND ERECTION OF A 100. MILE WIRELESS TELEGRAPH STATION Is clearly explained, with the help of diagrams,
in Scientillc American Supplement 1622. 

'i. THE INSTALLATION AND ADJUSTMENT OF A 100-MILE WIRELESS TELEGRAPH OUTFIT, Illustrated with diagrams, Scientidc American Supplement 1623. 
THE MAKING AND THE USING OF A 

WIRELESS TELEGRAPH TUNING DEVICE, 
Illustrated with diagrams, Scientlflc American 
Supplement 1624. 

HOW TO
' 
MAKE A MAGIC LANTERN, Scientlflc American Supplement 1546. 

THE CONSTRUCTION OF AN EDDY KITE, 
Scientidc American Supplement 1565. . 

THE DEMAGNETIZATION OF A WATCH Is 
thoroughly described in Scientillc American Supplement 1561. 

HOW A CALORIC OR HOT AIR ENGINE 
CAN BE MADE AT HOME is well explained, 
with the help of illustrations, in Scientifio 
American Supplement 1673. 

THE MAXING OF A RHEOSTAT Is outlined 
In Scientidc American Supplement 1594. 

Good artloles on SMALL WATER MOTORS 
ftre contained in Scientidc American Supplement 
1494, 1049, and 1406. 

�. HOW AN ELECTRIC OVEN OAN BE MADE 
�47��Plained in Scientific American Supplement 

THE BUILDING OF A STORAGE BATTERY 
Is described in Scientidc American Supplement 
1433. 

A SEWING· MACHINE MOTOR OF SIMPLE 
l)ESIGN Is described In Scientillc American Sup. 
plement 1210, 

A WHEATSTONE BRmGE, Scientific Ameri
can .  Supplement 1595. 

Good articles on INDUCTION OOILS are con
tained in Scientifio American Supplements 1614, 
1522, and 1527. Full details are given so that 
the coils can readily be made by anyone. 

HOW TO MAKE A TELEPHONE Is described 
In Scientillo Ameri.can Supplement 966 • 

A MODEL STEAM ENGINE Is tboroughly de
scribed In Scientlflo Americ..n Supplement, 1627; 

HOW TO MAXE A THERMOSTAT is ex
plained In Scientlflc American Supplements 1561, 
1563, and 1566, 

ANEROm BAROMETERS, ScientiJlc American 
Supplements 1500 and 1654. 

m�tV;�14�R BATH, Scientific Amerioan Supple-

A CHEAP LATHE UPON WHICX MUCX 
VALUABLE WORK CAN BE DONE forms the 
subject of an article contained in Scientido 
American Supplement 1562. 

Each number of the Scientific American Sup
plement costs 10 cents by mall. 

Order from your newsdealer or from 
MUNN ell: CO., • 361 Broadway, New York 



OCTOBER 1 7, 1908. Scientific ADlerican 
I t  R ' d '  t th C I I " I Well pa ckers , ancbor mecbanism for, G. A .  espon Ing 0 e a wellS�':;;S 0" : ��si;,g�; 'd l:i�'" h'��d '�1: ·c·.·p 'f�'r: 900,440 

from' tbe' practlcal mecbanic for a Breast · Dri ll · tbat . D. B
; 

. Wh i teh i l l . . . . . . . . . . . . . . . . . . . . . .  900,140 
shall ecliose all existmg Tools of the kind . we are � b�e 1 . See Vehicle wheel . . . 
�leased to introduce tb e . .  A • • r . W. & C O . " I Wh ' l) bolder, T. M .  Ne l son . . . . . . . . . . . . . . . .  900, 193 
B ltEAST D R I L L  with Gear Locking' Device. 'V i n d i n g  mach i nery, brake gea r for,  H .  J. 

��r�� i�is
t

�� ��Ps�fn:
s
G�?A:,na�JJrJa��i 

i mprovem ents added that ar e  peculiar 
to itself. Price. $ ;; . ;; 0 .  

A. J. W I LKINSON .t: C O .  1I1 ACIUNERY 
184-1 88 "rushi u gton Streett BOSTON, MASS. 

SEALED PROPOSALS. 
PRO POSALS FOR l1EC HA NICA L EQUIPMENT. 

Marine Cor ps. Quartermaster's Offi ce, Was hington, 
�)f'be

O
����r;e� ��ibi�

e
g��e P��f8S�SA��1�,U8�\�o;:; 

22. 1908, and then publiCly opened, for instail ing th e 
Mechanical Equipment in Extension " B." Depot of 
Suppli es. 1100 ti o uth Broad Street. Philadelphia, Pl1. 
r�����r��

l
�itt;, g!a�b��i�:8e��flc���D!Je��� ��:�t��: 

master, 1100 :south Broad Street, P h i l adelph ia, Pa., ��;Jel::t!�i�a.���1�f& t��
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serv es the right  t o  reject any or all bids and to waive informa lities. . jo'. L.  D ENN Y ,  Colonel, Q u,u term3Ster ,  U. S. M. C. 
SEALED PROPOSALS will be received "t. t he office ��tfr� ���ro

t
��

o
��

e
M.�
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opened. for furn i shing and lnstalling m achinery in the 
new l a oo p·shop at tbe Ligbt�House Dep:)t, 'l'om p k i ns ·  

�.)6\�h�·�th
i n
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may be had u pon a ' lplicat.ion to the Light.H ouse En· 
gineer. Tompkinsvi l le. N. Y. 

LET U S  B E  YO U R  FACTO RY 
<: ;  � �1" " G � MODELS,  E X P E R T  W O R K  

TilE " LO B E  �( ,\( II I :l. t. A � "  "'TA lI P ( :-I ,' ( 0. 
UZO Jlamllton ""'.a. (, [(., d u n.d, O. 

Corliss Entlines, 'Brewers' 
and B\Jt t 1el's� Mach inery. 'rRE VILTER 

M �·G. CO.,  899 Clinton St .. Milwaukee, Wis. 

MODELS &; E X P E R I M E N TA L W O R K .  
Inventions developed. S pecial Machinery. 

E. V. BA I L LA R D .  2 4 F ra n kfort  S t r e e t .  N ew York.  

RUBB ER Expert Manufacturers 
Fine Jobbing Work 

PARKER, STEARNS 5: CO.. 22 8.229 South Street, New York 
E L EC T lt I C  G O O D S.-Big Cat. 3 cts. Want 

Agents. Oblo lJ]lectric Works. Cieveland. O. 

H O E F T &. C O M PA N Y  
Die linkers, �l nchll l lji!,t8 nnd Machi nery B u i l d ers 

ItO Michigan St., Chicago, U. S. A. 

M O O R E  Spt'clul M aelim er y. Dle!4. 'l'ools, Models,. 
, Mt"tui �pel!laJ tlt��. Inventions perfected. 

&. CO. ImlulllIo lllid Frankl in Streel8, ( blcogo, 1'. 8 • .t. 

Expe rimenta l & Mode l  Work 
QiIr. d; adviee free. Wm. Gardam & Son. 2Z1  Fulton St,N.Y 

MODELSICH 'CAGO M O D E L  WORKS 
17.9 £. MADISON ST CHICAGO, IL L [STA DL /SHED /Rol WI< T E , O R  ... . H.o.,lC:,,;! or ·,,(lO£L 5 v PPLl £ S  

DRY I NG MACH I N ES Fo" l l  kinds of ..,..0: 
ular materials. S. E. 

Worre l l,Hannibal,Mo. 

NOVELTIES & PATEftTED ARTICLES 
MA,lUFACTI:r.ED  Pi C�, ITRACT PIl�>HING DIES. :,nECIAL MACH INERY. 
E .KONIGSLOW STAMPING & '1 001. WORKS. CLEVE L A ND. O. 

MASON 'S  NEW PAT. WHIP  HOIST 
for Outriager hoists. Faster than Elevators, and holst 

direct from teams. Saves handling a.t less expense. 
Manfd. hy VOLNEV W. �l A SO N  & eo • •  Inc. 

P r o v idence. n .  Y . •  U .  8. A. 
T H E S C H W E. R D T L E.  S TA M P  C O . � STE:L  , STAM P S ,  L U T E R 5  & F I G U R E S � B R i D G E. P O RT C O N N  

m �n��}k��loa�Pl���!�i�: 
250. Parlor Tricks Catalogue. free. 

MARTINKA & CO • •  Mfrs .. �\13 Sixth Ave., New York 

�� T [L- E-'-S- C'O P E:�NO F OR • C A T A LO G U E  
w. & D.  M O  G E Y. 

• _ B AV O N N E  C I T Y. N J 

W A N T E D  
A Practical, Patented Hose Supporting Device 

Address with fnI l particulars 
S U SP E N D ERS, Box 7 7 3 .  New York 

LEARN WATCHMAKING 
W e  teach It thoroughly in I1S many months as it 

formeriy took years. noes away wit b tedious apprer,. 
ticesbip. :Money earned while studyi ng. Positious se· 
cured. Easy terms. Send for catalog. 
ST. LO'GIS W A T C I I MAKING S C I I OOL. St. Loul •• lI o. 

klSSlDg. - for 
MaiedP>lf ••. d'ay FREESq-u-ab 
for;q�ae�S1� l�� Book, 
4: weeks... . How t. make money breeding' Squabs 
PL'YJlOUTJl KOt,;.IL SQUA B CO, 361 Howard St, Melro.e, lIas8' 

CEMENT BOOKS . 5:;:'��' l?e�:':,rS!�:�'�I�
e
c��t 

struction, 50c. j RelDfllrced Concrete CODstruction, �2.50 j Hol
low Concrete Block Building Construction, 5Oc. Sent postpaid. 

E M EN T  A N D  E N G I N E E R I N G  NEWS,  Ch icago ,  I I I .  

HOW TO MAKE A N  ELECTRICAL 

Debaucbe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 900,671 
\V i nd m i l l , R. G . F i nch . . . . . . . . . . . . . . . . . .  900t504 
'\\' i n d m i l l  gear, O. L. Huffmau . . . . . . . . . . . . 900 ,544 
"'tlldew l ock ,  C.  C .  I-l iggins . . . . . . . . . . . . . .  900,539 
W i re basket, '.r. J . Good w i n  . . . . . . . . . . . . . .  900, 1 62 
"'ire drawing machine, A. Rusbatch . . . . . . 9 00 , 3 1 2  
W'ire stretcher, A. W. Tem pleton . . . . . . . .  900,229 
"' ire stretcher, D. J. O ' Connor . . . . . . . . . .  900, 665 
Wood suhs t i tu t e . F. Schnell . . . . . . . . . . . . . .  900,G 6 
"' renc h ,  J. C. Parker . . . . . . . . . . . . . . . . . . . .  900. 1 20 
W rench , J . H. Wooda rd . . . . . . . . . . . . . . . . . .  900 ,460 
Wrench , D. Bl a n ken sh ip . . . . . . . . . . . . . . . . . .  900, 651 
Yielding bit and tap cbuck,  W .  L. Pro· 

cunier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900, 1 22 
Z in c ox id , treatin g , Ii'. P. Dewey . . . . . . . . . .  900, 088 

DESIGNS. 
Badge, T. F. G a y no r  . . . . . . . . . . . . . . . . • . • . . .  39,599 
Badge, M. A. H udson . . . . . . . . . . . . . . . . . . . . . .  39,600 
Brooch , H. C.  Perley . . . . . . . . . . . . . . . . . . . . . .  39,601 
Bl'ooc � ,  F.  W. O rding . . . . . . . . . . . . . . . . . . . . . . 39, 602 
Cigar l i g h t e r .  C. Hubert . . . . . . . • . . • . • . . . . .  39, 605 
F u r n a ce,  F. O .  G reen . . . . . . . . . . . . . . . . . . . . . . 39 , 6 08 
Glow, D. E. R icba rds . . . . . . . . . . . . . . . . . . . . . .  30,GOD 
Image, F. Pret" . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39. 603 
K inderg a l'te-n tuble,  H. N. Vuu Fleet . . . . . . . .  39,607 
Neck and cbest protector, J . S. Dfea d .  

39, 6 1 0  t o  39.61 2 
Sod a  water fountain cn ' jng,  C. F . Powers 30,606 
Toy c a t  used in playing tbe g a m e  of t i p ·  

cat ,  L. F. Rya n  . . . . . . . . . . . . . . . . . . . . . . . .  39. 604 

TRADE MARKS. 
Atom izing apparatus for medicinal  usc, R .  

L. Benson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70,785 
Beds teads, m e t a l ,  F. 'V. AcJ.nms . . . . . . . . . . . . 70,781 
Brandy, blended grupe, v" iehma n ,  Lutgen 
B rOO�l s�O ·wf�sCkS, ·· · '

a
'
t�d " �'ops," 'La�g" 'U� ion 

70 , 840 

B room Co. . . . . . . . . . . . . . . . . . 70,796 
Buggies, motor,  Economy Motor B uggy Co. 70,811 
Cartridges and ca rt ridge sbells,  N u  tional 

C a r t r idge Co. . . . . . . . . . . . . . . . . . . . . . . . . . . 70 , 81 5 
Castings, stEC'el, New JC l's<'y Stecl Co . . . . . . . .  7 0 . 8 1 6 
Ciga rs , C. W. B a rnes I n c  . . . . . . . . . . . . . . . . . . 70. 783 
Cigars , T. F i scher . . . . . . . . . . . . . . . . . . . . . . . . . .  70. 788 
C i g a rs, Merch a n t s  C iga r Co . . . . . . . . . . . . . . .  70,790 
C i ga rs, I" . H. Powe l l . . . . . . . . . . . . . . . . . . . . . .  70, 800 
Clea ning paste, ga rment,  S .  Becker . . . . . . . . . .  70,784 
Clothes props, iron ing boards, and wash-

benches, Samuel Cupp les "'ooden \V a re 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70, 801 

Fa t a n d  cotton seed oi l , compound of bee f , 
J. H. F i i ber t . . . . . . . . . . . . . . . . . . . . . . . . . .  70,787 

Flour, pancake,  I I .  B. Fuller . . . . . . . . . . . . . . . . 70,791 
Flout', wb ea t , Longmont F a rmers Mil l ing & 

Elevator Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70,797 
Food preparations, Ch oco late flavored , Mento'l: 

Co. . . . .  . . . . .  . .  . .  . . . . . . . .  . . . .  . .  • . . . .  . . . .  70,838 
Horseshoe calks,  V\i'i l l i a m s  D rop Forgi n g  Co. 70, 823 
Jewe l ry , John T. Ma ura n M a n u facturing Co; 70,831 
Jewel ry, Lebo l t  & Co . . . . . . . . . . . . . . . .  70,833, 70,834 
f.Jaces, shoe. C .  E . Hert le in  . . . . . . . . . . . . . . . . 70, 829 
Leather w h i t e n i n g  prepn r a t i oll, Joseph Pick-

e,ring & Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70, 8 1 4  
L i n i m e n t ,  vegetable,  T. M. S a y m a n  . . . . . . . . 70 . 8 1 7  
)Iaga"ines. System Co . . . . . . . . . . . . . . . . . . . . . .  70,780 
Medicine for the tre-a t m e n t  of p i les and ec· 

zema,  R .  '<V. G raves . . . . . . . . . . . . . . . . . . . .  70,792 Oi l ,  co I'll , Corn Products Refi n i n g  Co . . . . . . 70,826 
Oils a n d  greases , l ubr ica t i ng , U .  S. M ill  

Supply Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70 , 820 
Oils and greases, l ubricating,  Valvo1 i ne Oi l 

Co. . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . .  70, 822 
O i l s ,  lubr ica t i ng , Sun Co . . . . . . . . . . . . . . . . . . . .  70,804 
Overa l l s .  j a ckets,  and p a n t s ,  Hu nd lcy D ry 

Goods Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70 ,830 
Packings, pump v n l ves, ga skets , e tc . , Con -

sol idated Pack in g & Supply Co . . . . . . . .  70, 807 
Paint ,  coal ta l', A. C. Cu nningham . . . . . . . . . .  70 , 81 0  
P a i n t s  a n d  v a r n i shes, SchoC'd inger-M a r r  C o .  70, 803 
Paper and enve lo ps , w l' i ting,  G. B . H u rd 

& Co. . . . . . . . . .  . . . . . . . . . . . . . . . . .  70, 795 
Paste, Sanford M a nufacturing Co . . . . . . . . . . . . 70,802 
Pen c i l  sha rpen i n g  de v ic('s , F. E. V. B a i nes 70 ,782 
Period i c a l ,  weekly,  T. C. Wood & Co . . . . . . 70,805 
Pianos, K rell  Au t o  P i a n o  Co. of America . .  70, 832 
Prepara tion for certa in d isea scs, T. M. Say-

ma n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70, 81 8  
Remedy fot' ri1C'umatism, sprains,  bruises, 

nnd burns, J .  Ubrig . . . . . . . . . . . . . . . . . . . .  70 , 82 1 
Rules, ci rcnl .. · sl ide . J. H a lden & Co . . . . . . 70,793 
Sardines in o i l ,  .T. Frye & Co . . . . . . . . . . . . . .  70, 790 
Seeds, Haskell I m plement & Seed Co . . . . . . . 70,794 
Smokers ' a rticl es . certa in ,  M. Feder . . . . . . . . 70,R12 
Soap, Iowa Soap Co . . . . . . . . . . . . . . . . . . . . . . . . 70,813 
Soap and soa p powder, Summ i t  C i t y  Soap 

WO J'ks . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' 70,81 0 
Stee l ,  Crucible Steel Company of America 

70,808, 70 , 809 
Stone and com pos i t ion for making the sa me ,  

. .· t l ficia1 . M a  rblecret c  Products Co . . . . . .  70,798 
Swe a t  shields and belts,  M .  Bernstein . . . . . . 70,825 
Sweep i n g  compounds, Floor Clean Co . . . . . .  70,789 
'I'ea a nd colIee. J. M. Cody . . . . . . . . . . . . . . 70, 786 
Tee t h ,  compos i t i o n  of m a t ter for tbe treat-

ment a n d  filling of, H .  J.  Bo\\·erfind . . 70,806 
Toilet prepu rat ions, cert a i n .  Zona Toi let Co. 70,824 
Vc1ve t s , cotton.  IJ. Roess('l & Co . . . . .  , , ,  . .  70,839 
Watcr, n a t u ra l  m i nera l .  P. P. I\fa u r i n ,  

70.835 to 70, 837 
'Wblsky, stra igh t rye. Fl'unc,  Heyn & Co . .  70,828 
Yarns li n d  t h reads, Dol l fus· M ieg & Cie So· 

ciete a n onyme . . . . . . . . . . . . . . . . . . . . . . . . .  70, 827 

LABELS. 
"Ma l t  V i t a , " for m a l t extract , G a rden City 

Bl'e\yel'Y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 4 , 386 
"McCord ' s  E x t ras. " for canned peaches , Mc· 

Cord Merca n t i l e  Co . . . . . . . . . . . . . . . . . . . . . .  1 4 ,388 
"Pride of Colum bus , "  for C igars , N. H i m -

mellY e i t  & Co . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4 , 385 
"Snookl i m  Repro , "  fOl' b l a n k  tran sfer cards 

a n d  a fluid by mea n s  of 'Which pictu l'es 
may be t l'ansfc1'l'ed to t h e  said cards, 
H .  F. Coons . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 4, �V3 

"Soft Spun , "  fol' h a n d kerchiefs,  F. J .  C rys ta l 1 4 , 392 
"Spiced Bee ("5, " for spiced beets , I .  S.  

E i a m  & Co . . . . . . . . .  . . . . . . .  . . . . . . . . . .  1 4 , 387 
HSwee thea l't . "  for chewIng g u m ,  Sta tes Chew-

Ing G u m  Company . . . . . . .  . . . . . . . . . . . .  1 4 , 391 
"The Mer!'y V\Tidow S t o g i es , "  for st og ies , 

A. H u rw i t " . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4 , 384 
"Yama-Yama G u m . "  for chew in g  gum, E. O. Grovel' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 4 ,390 
"Yama-Yama-Yuill , "  for con fect ionery , E. 

O .  Grover . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 4 , 389 

PRINTS.  
"Schoo], a N e w  Pa rlor G a m e , "  for a game, 

J. F. M c I ndoe . . . . . . . . . . . . . . . . . . . . . . . . . .  2,355 
"Seera , "  for astrol og i ca l and phrenological 

cha r ts , M. K ingsley . .  · . . . . . . . . . . . . . . . . . . 2,356 

A prin ted copy of the specification nnd drawing 
of any pa ten t in the foregoing list, or any patent 
in pri nt issued since 1 863, will be furnisbed trom 
tbis office tor 10 cents, provided the name and 
numher of the paten t desired and the date be 
rriven .  Address MUDD & Co.,  361 Broadway, New 
York. 

Canadian patents may now he obtained by the In· 
ventors tor aoy of the inventions named in the tore· 
going list. For terms and further particulars 
addre •• Munn " Co., 361 Broadway. New York. 

The HoW'ard Watch 
Wherever Time i s  cal l ed, t h e  HOWA R D  watch 
has respect and authority. On the gridiron-or 
i n  the grand-stand with the specta tors-wherever 
interest hangs on the tick o f  a second-th e  
HOWARD i s  a watch of record and an arbiter of  
disputes. 
Edward Howard made the first A 11lericall 71Jatcll 
-changed the methods and revolutionized the 
watch industry o f  the world. Foreign watch es 
are made today with A 11ler'ican tools, invented by 
Howard in 1842. 

'lI earS ago, it was the thing for each fash ionable 
j eweler to recotn111end a special watch of his 
own ( usually made for kIm 1-11- Switzerland). To
day when a jeweler talk s h i s own l Ispecial watch" 
you suspect a special reason for his doing so. 
A Howard watch is always worth what you pay 
for it. The price of each watch -from the 17· 
j ewel in a fille gold·filled case (guaranteed for 
25 years) at $35 ; to the 23·jewel in a 14K solid 
gol d  case at $1 50-is fixed at the factory. and a 
printed ticket attached. 

Fl Inl tllC 1I0\Y AnD j cweler I n  you r town nnd talk to h hn-hc's n mun w orth 
k n o w l n l,ro ))rop U8 n vo�tul C!nrdt Uept.  P, and we w i l l  �elld 'y o u  a 
J l o "r A n D  book, of "' ul u e  to thc \\ u t e h  b u y er. 

E .  H O W A R D  W A T C H  C O M P A N Y .  B o s t o n , M a s s . 

Two Great Library and Gift Books 
Treasured In Thousands of American Homes 

100 ,000 ALREADY SOLD 

THE HAPPY HABIT HEART THROBS 
There is no other hook like " Happy Habit. " A Fifty thousand people in  all  walks of life made rare.b�ok of good fellowship,  full of friendly chatty t)1is book thei r own-;-their ,very own-by contriburerruruscence that . 1 talks thIngs over " anti tells of hng gems of sentIment In wit,  humor, pathos, happy living - not all rol licking, but dignified and together with the masterpieces of all the au thors cheery. It 's  so human that it readily adapts  itself ,?f note, that have 'appealed to them in their own to the personality of the reader, giving delight and lt ves. Ne�rly one thousand " favorites " gleaned pleasure by its charmin� conversation,,1 tone- from al! h terature down to the present day. to lie li ke one fnend visiting WIth another . In this it is o n  the hbrary table for little "peeps" of inspiration a. worthy companion to " Heart Throbs 11 and and comfort. I n  uniqueness and worth " H eart makes a most acceptable gift to man Or woman. Throbs " fills a speci al " want " among the give s Nearly 500 page�. handsomely bound,  gold i l Iumi · of books. Nearly 500 pages, handsomely bound, nated cover. Price $ 1 .50. gold , i l luminated cover. Price $1 .50. 

Either Book, Edition de Luxe, Full Morocco and Gold Bindinlr, $3.00 Net 

At All Book Stores or Direct from Chapple Publishing Co., Boston 

PUBLISHER'S SPECIAL OFFER 
Both book. combined with one year's subscripo 

tion to THE NATIONAL MAGAZINE, the favorite 

magazine in a quarter -million homes, edited by 

Joe Mitchell Chapple, author of . .  Happy Habit." 

$4.50 value for $3.00 

COUPON 
CHAPPLE PUBLISHING Co. ,  BOSTON, MASS. 

GENTLEMEN : Encl osed find S . . . . . . . . . . . . . •  
for which p lease send me H I-Ieart Throbs ," U 
Happy Habit 1 1  and one year's subscription to 
National Magazine. 
Name . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Address . . . . . . . . . . . . . . . . . . . . . . . . ' . 0 0  . . . . . . . . . . . . . . . 

Furnace for Amateur's lJ se.-The utilization of 110 volt 
electriC circuits for small furnace work. By N. l\1oruoe 
Hopkins. 'I'his val uable articie Is accompanied by de
tailed working drawlnJ<s on a iarge scale.  and the fur. 
nace can be made by any amateur who ts versed In tb e 
use of "ools. 'I'his article Is contained In SCIENTIFIC DON'T BUY GASOLINE ENGINES �·f§!��li}l�l�g�;:{��; alcohol engIne, superior to any one-cyl1nder engine ; . revolution izing power. Its weight and bulk are half that of single cy linder engi nes with greater dlln:b1lJty Ca.t8 Less to Buy-Less to Run. QUICkl1'

ii
e&8lly started. Vibration practically overcome. Cheaply mounted on any wagon. I t  Is a com bl natlon portable, statloIl3ry or iractlOD _IDe. BRND .. oa CATALOGUL T E 'J."EMPLE P1JlIIP <:0. , Mer •• , Mealrher and �6th St •• , <:hlcBIrO, THlS IS OUR FlFTY.FIF'l·H YEAB" 

::'E!'�1,� ilW',,��Mc����'rla�e�;, �;
e
Y��k

c
CY;;' 

or by any bookseller or newsdealer. 



ICMANUFACTURU. 10ULOID AND 
' SPECIAL RUBBER GOODS OF, EYERY 
DESCR IPT ION, AND CAN FURN ISH 
ANY SPECIAL RUBBER ART ICLE . TO. YOUR SATISFACTION: 

\\tLTING & 

ROTtWlLtR 
The Wrench with a Grip 

TH E  ROTHWEILER 
WREN CH is dif. 
ferent. 

It is lighter, more powerful, 
has fewer parts and will last 
longer than any other pipe wrench 
on the market. 

Made of the best selected 
tool steel. 

Upper jaw, shank and handle 
forged in one piece. 

Has a firm, sure grip and a 
quick release. 

A wrench that you can de. 
pend upon absolutely under any 
and all conditions. 

Ask your dealer lor the Roth. 
weiler wrench and insist upon 
getting it. 

Household size by prepaid 
express $2.00. 

Illustrated Booklet mailed 
Free upon request 

Crescent Forgings Company 
1203 Railroad St., Oakmont, Pa. 

C R U D E  A S B E S T O S  �_-=D:.:I.:.:R:.:E:..C:..T.c..--.F R O M  M I N E S  
P R E PA R E D  R.  H .  M A RTI N ,  

A S B ESTOS F I B R E  O F F I C E .  ST . PA U L  B U I L D I N G  for  M a n ufacturers u s e  220 B'way, N e w  York.  

A WATCHMAKER 
Brad ley Polytechnic Institute HorV��i�� rlif�:��

en
' 

Formerly P3r�oos Horologie:11 Jnst. 
Largest and Best Wateb Sebool in Ameriea 
We teach 

Engrsving, 
Tuition 

By Rail to Boyville 
EVERY boy i n  the country can easily OWN 

an Electric railroad: For Christmas �me 
. our model. of Electnc Locomobves. T ram'

l Trolley Cars. Dynamos, Lamps, Electrica 
Novelties. etc. ,  mak.e splendid presents. 
Equipped with dry batteries. No acids or 
liquids. Safe and hannless. Catalog fu\!y 
illu,trated -quoting low prices- sent FREE. 

T H E  C A R L I S L E cf. F I N C H  C O. 
233 E. Clifton Ave • •  CinCinnati. Ohio 

Robert Pocket Meters \ 
For general baUt:ry testing 

Dt'ad-Beat Accurate. Durable, Guaranteed 
S .. nd for Catalogue 

Volt-Ammeters 
0-3 Volts, 0-30 amperes, �6, Incl . leather cast' ('1-6 Volts, 0-30 amperes, ' :0, H " " 
0- 1 2  Volts, 0-30 amperes, *6, " 

Ammeters 
0-30 amperes, $ 1 ,  lncl. leather esse 

Volt-Meters 
()..3 Yolts, U, Incl. le:\ther case 
0-6 Vol1.5, ,4, " " "  0-12 Volt!!, ''', '' ' ' ' ' 
ROBERT I N S T RUM E N T  (lO. 

62 Shelby St., Detroit. llleh. 

Scientific AlI'lerican. 

Pays 
ig Divid ds 

RAPIDS-WhiCh are exclusively commercial motor cars for all 
purposes-pay big dividends o n  their first cost from the fact 
that they cost much less to operate and maintain than the 

necessary number of men. horses and wagons to do an equal amount of 
work. And they do the work so m u ch more quickly and satisfactorily. 

Rapids are u nquestionabl y  the demonstrated success of modern, 20th 
Century methods of trucking-merchandise delivery-passenger car transporta

tion and sight-seeing, as well as for police and hospital service. 
So,  whether you are a manufacturer o r  merchant, interested in commercial motor 

c ars, o r wish to engage in a most profitable business wi  th one o r  more sight-seeing 
Rapid Passenger Cars or are pre pared to properly represent u s  as our agent. I ask you 

to write u s  and let m e  submit all facts which apply to your requirements. We are 

Makers of Commercia. Cars Exclusively 
No other m anufacturers in America even claim to be prepared to furnish comm ercial 

cars exclusively for every purpose. O u r  m any years of experience-Our list of patrons
Our Rapid Cars themselves, as shown in every style and variation of sty l e  to suit every r e
quirement, aU constitutes Ollr clai m for your consideration. 

We do not allow agents to represent u s  unless they are prepared to properly demonstrate 
Rapids to prospective purchasers who are constantly writing us. So I ask you to write to the 
factory-let us know your requirements 
and I will see to it that you are 
promptly furnished all  facts
figures---="'prices-and coml�aI·a�� 
tive advice based upon our 
valuable records covering 
our own many years e x perience 
and the experience of representative 

users of Rapid Cars. Your inquiry. 
stating your requirements, will have my 
prompt attention. 

H. G. Hamilton, T reas� 
Rapid Motor Vehicle Co. 

Showing One Style 
Rapid l �·Ton Truck 

"N.*D� A Wonderf u l  Automatic Pump 
For supplving TlIu nln.!Z' waLer i n  summer hotels and 
resorts, sanatoriums, irrigatIOn purposes, dairy farms and 

EnGine and Producer country houses, t�e 

Niagara Hydraulic Ram 
40 to 700 B:. P. unit s ;  uses BituminoUi, Anthracite, 
Charcoal. Lignite or Coke. hl\.<I. no equal. Requires no attention j DO cost 

;��e�T:�IT�3:' r�\V e ff�rn!h�:rd�jJ T:�,J��rd 
IDEAL POWER CHEAPER THAN STEAM. 

Successful plants in all parts of North • 
America. Horizontal Gasoline En-
gines; sizes, 3 to 30 H. P. Best for 
over :1.5 years. Buy from the builder. 

Towers. NIAG . .\UA UYDRAllLIC ENOINE CO. 

:;�s:�";;�:�::��:;�:MULAS FOR I 
Putz Pomades. Pastes. Liquids. Powders and !:loaps for 
polishing metals, are contained in SCIENTIFIC AkERICAN SUPPI,EMENT Nos. l :.!S!l. l :.!!;S and l �S!l. Price 10 cents each trom tbis office and all  newsdealers 

Weber Gas Engine Co. , 
BDae 423 K.ANSAS CITY. M O. 

FREESTOVE and RAIBE BOOKll?t!�!.�,es Free 
This book will save you 

to $30 when you purchase a stove or range. 
how the best and finest stoves and ranges 

are made. and tells you how to "know 

HOOSIER STOVES and 
FROM FACTORY TO 

... en ... ... , b.ker •• them.II7'Sold II 3Ua, . ... triJI. 
(@"'Write for Free Stove 

AND OUR SPECIAL PREE TRIAL OPPER lASE BDRKER 
HOOSIER STOVE FACtORY. 257 State St. ""' .... I.dle. 

TA���=t::,i�h�u�a�X�in;1'r'oi"i. 
the Aide we '"" in making OU1' 

SEA LION AND RELIANCE 
Guaranteed Leather Belting 

Center stock-cut from choicest selected hides. 
oak bark tanned In the old·fashioned way. Not 

a smgle process is hurried in the making. Everytbing is done 
wel l and done rll'ht. Long practice has given our workme.n 
such deft hands. quick eyes and all 'round skill that each IS 
master of his special task. That is why leather beltinl/: that bears 
the Reliance or Sen Lion W aterproof Brand me8Ds l/:reat
est economy-longest wear-highest efficiency-thorOugh reUa

b1 l lty. We also make Imperial, �terJina and Dynamo brands 
that�d'e���2l :O"n��rl%ri:h�e;6�r

h
s.r':eC\�c��r�g��sbelts l  

Write and describe them and w e  will  advise you what Is 
best to buy and send an interesting book on leather belting. 
CHICAGO BELTING CO. , U S. Oreen St., CHICAGO, ILL. 
. B1'''nc''t.-N�1D lhZeaM, Plailadclpiia, Pof'tlaM. (He. 

Engine�l:ing News 
The Leading Engineering Paper 01 the World. For Civil. Mechanical, Mining and Electrical Engineers. 

1 00  to 1 25 pages, 9ft x 1 3ft• weekly. Send ten cents lor sample copy. 

ENOINEERING NEWS PUBLISHING CO.,  2 1 4  Broadway, New York 

OCTOBER 1 7; 1908. 

If you haven't read our page "ads" 
in current magazines, s end for �at
alogof the self-starting, six-cylinder 

'WINTON SIX 
48 H.P.$3000 
6O H .P.$4500 
Goel the route 

like coasting 
down hill 

The Winton Motor Carriage Co. 
1080 BBREA ROA D ,  CLEVELAND, OHIO 

THB 
H a n s o n  & V a n W i n k l e  

Co., 
New al'k.  N. J .  
28 & 30 S. Canal St. 

Chic8l/0. 

CENTER-FIRE 
S P A R K  P L U C S  

The Racing Machine Plug. Guar
anteed to add 

I 0 Per Cent Power 
to engine. Fire charge in center of 
compression, causing perfect com· 
bustion. Soot proof. Samples 
$ 1 .00, or six for $5.00. Regular 
price $ 1 .75 Guaranteed. Give 
name of car and year. 
Agents wanted. Write 

GENERAL ACCUMULATOR & BATTERY CO. 
128  Second St., Milwaukee, Wis. 

FIXED BRUSHES 

D Y N A M O  A B S O L U T E L Y  
SPARKLESS AT A L L  LOADS 

10 K.W. TO 500 K . W .  DIRECT CURRENT 
IS TO 1 500 H. P. 

Aok for Bulletin 19 

RIDCWAY DYNAMO &. ENCINE COMPANY 
R idgway, Pa. 

The (ireal Divide 

Knowledge is the great divide between the 
man who works and the man who plans. The 
Civi l Engineer is, above all others, the pioneer 
of progress . His fi.ld includes almost every 
phase of ourJ iudustrial , commercia l , municipal 
and national life, and almost every measure 
affecting public bealth, comfort or convenience. 

CYCLOPEDIA OF 
Civil Engineering 

t! VOLUMES-page .Ize 7 x lO Ineheo-
nearly 4,UOO puge8-8, OOO Illustrations, �3'U:�DtI'IN p�rlri" lED'uM'ORO�t�o: 

tb;��ti:: J�l� �r�l�rf�n;fJ:���nc; :;�hkali
v
o
e
f I�r:llt�e: b��:���S� 

The work reprf&lnts the c ,mbined efforts of 9. large staff of h��!�:� !��er�i f.t�l1;ht�����i��1 1���Pti; �df��n n�dSm:�t��; 
all demar:rls of the technic:ally tr:dned expert. It is complete, clear and 8lmpl�ompiled especially for JIome Study. 

SPECIAL ADVANCE OFFER 
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