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The Editor i s  always gla.) to receive for examination lllustrated 
articles on subjects of timely interest. ]f the photographs are 
sh.arp, the articles short, and the facts authentiC, the contributions 
WIll receive special attention. Accepted articles wi.! be paid for 
at regular space rates. 

A FORECAST AND ITS FULFILLMENT. 

In an article published several years ago in the col
umns of this journal, we dealt with the question of 
the rapid increase 'in size and speed of transatlantic" 
steamships, and showed to what extremes the dimen· 
sions of a ship would have to be carried to enable her 
to steam across the Atlantic at an average speed of 
30 knots an hour. I t  was shown that the great de
mands made upon the displacement by the weight of 
the motive power and coal, rendered it necessary to 
increase the length to 930 feet, and we pointed out 
that this great length, coupled with the high speed 
at which the ship was to be driven in all weathers, 
would call for special construction in the hull, par· 
ticularly to withstand the excessive longitudinal bend
ing stresses to which the vessel would be subjected 
when she was being driven into a 

"
head sea. To meet 

these stresses and provide suitable longitudinal girder 
strength to the hull; it was proposed to double the 
skin plating at the sheer strakes (the topmost line of 
plating ) ,  and also to d ouble the plating at the turn 
of the bilges,  thereby transforming the sides of the 
ship into two huge plate girders, having the customary 
massing of material at the top and bottom chords. 
Further to strengthen the vessel, we suggested the 
advisability of running a c ontinuous longitudinal plate· 
steel bulkhead through the vessel , extending from the 
keel to the main deck and similarly doubling the 
strakes of plating at this deck and at the keel, the 
bulkhead to extend from the after end of the engine 
room to the forward transverse bulkhead of the boiler 
space. 

With considerable interest we now note in the de
scriptions of the construction of the new 785-foot 
Cunarders, that in view of the heavy hogging and 
sagging stresses -due to their length, to which they will 
be subj�cted, this very method of stiffening has 
been adopted. Thus, although the shell plating of 
these ships is unusually heavy, the plates being, not 
less than 34  feet long and from 2¥2' to 3 tons in 
weight, at the sheer strakes and at the turn of the 
bilges the plates are doubled and are made 40 feet in 
length and f rom 4 to 5 tons in weight; moreover they 
are made of high tensile steel with a strength of from 
36 to 40 tons per square 

"
inch. 

Although the fact that ships of great length are 
subjected tf> enormous bending stresses in a seaway 
has been long known to naval architects, the general 
public has littl��ideahow severe these stress� can be. 
When the ends ofa ship are wave-supported' the ves· 
sel sags at the center; ,when the wave is at the center 
an d .. the ends are comparatively unsupported it is the 
ends which sag; but it was only when the'transatlantic 
liner had 

'reached a length ·of over 600 feet that the 
effect� of this longitudinal bending began to be seri
ously manifest. It revealed itself in the topmost 
decks, where rivets ,would be sheared, steam or other 
pipes broken, and plates

' 
buckled. To provide 'for 

the alternate lengthening and compressing of the 
decks they are now cut in two'or more places and slid
ing joints are provided. S everal years ago the writer 
was on one of the fastest of the Gtlrman boats 
when. she was being driyen, head-on, into a westerly 
gale" under her full h orse-power of 37,000, "just to 
see What she could do." For' a while, until the green 
seas began to smash thi�s up rather badly forward, 
she did 2 1  knots an hour. During this trial the slid
ill.g joints in the topmost d�Ck "

sIiowed a total move
ment of from five-eighths to three·quarters of an inch, 
the jOints closing up as the ship buried her head in 
an oncoming sea, and opening out as the wave moved 
to amidships;. while on 'the deck below, the plating 
showed signs of buckling, and the oakum was squeezed 
entirely out of the butt joints in the deck planking. 

As to the future , it is certain that ships will con
tinue to grow in length, until our suppositional ship 
of 930 feet length will' be equaled' and exceeded. By 
tbat time it wil l become necessary, we think, to in
troduce the central longitudinal bulkhead, with top 
and bottom stiffening, as suggested in the article re-
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ferred to. The cutting of the necessary openings in 
this bulkhead for dinin� rooms and passages, could 
be d one without in any way affecting the girder 
strength of the bulkhead. As to whether a liner will 
ever be built to cross the Atlantic at an average 
speed of thirty knots it is difficult to foretell. 
Apart from the question of channel and dock 
accommodation, the difficulty will lie with the 
motive power. The new Cunarders are bound 
by contract to make a trial speed of 2514 knots. 
They will probably reach 26  knots; but it is a far, far 
cry from 26 knots to 30. The solution of the problem 
is "up to" the steam turbine, and the steam turbine 
as installed in the larger ships has not shown suffi
cient economy in weights and steam consumption over 
the reciprocating, engine, to warrant us in believing 
that it will be equal to the task. The steam tur· 
bine of 20,000 horse·power and over is, h owever, at 
present, in its infancy, and will no doubt, in these 
larger sizes, show better results in the future. Per
haps the solution of the 30-knot four-day liner lies 
after all with the propeller; for if we could prevent 
the present loss back of the thrust block, a 30-knot 
boat w ould easily become an accomplished fact. 

....... 
NEW METHOD OF RIVER TUNNELING. 

The system of tunneling through the beds of rivers, 
estuaries, or other waterways, by digging a trench 
and constructing the tunnels therein, is to be 
utilized on a l arge scale in the important dou
ble-tube tunnel for carrying the tracks of the 
Michigan Central Railroad beneath the Detroit 
River, contracts for which have recently been let. 
We are indebted for the broad principle' of tunneling 
by the trench method to Contractor McBean, who 
made use of it in building the double·tube tunnel of 
the New York Subway beneath the Harlem River. In 
the system to be used at the Detroit River the trench 
is retained, but the tunnel is formed by sinking two 
lines of steel tubes and inclosing them in a Single 
monolithic mass of concrete. The design is a modi
fication of that proposed by Vice-President Wilgus of 
the New York Central Railroad, the preliminary plans 
for which were described in a recent issue of this 
journal. The Detroit River tunnel will be built in a 
trench which will be excavatetl by floating dredges, 
and will be wide enough to accommodate two full
sized railway tunnel tubes lying side by side. Piles 
will be driven in the bottom of the trench, cut off at 
the proper h eight, and capped with transverse steel 
beams, upon which will rest the tubes. A layer of 
sand and gravel, with the addition of cement, if neces
sary, will be laid on the bottom of  the trench, fill· 
ing the spaces between the tops of the .. piles and also 
the transverse beams, and b eing finished off flush with 
the tops of the beams. Upon the steel beams and bed 
of gravel and concrete will be sunk two lines of tub· 
ing, built of %-inch steel plate. The tubes will be 
built generally in lengths of 263  feet. At every 12 
feet' of their length they will be reinforced by plate
steel diaphragms, and they will be sunk to their places 
from scows or temporary platforms. The spacing or 
the lines of piles and of the exterior diaphragms of 
the,tubes will be such that the diaphragms will rest 
uP�ll:th'e beams when the tubes are in place. The end 
of ,aae». tube will\le provided with a sleeve which, 

_ as the tube is sunk, can slip over the end of the 
adjoining tube. By means of rubber gaskets the 
tubes can be bolted up, forming air-tight an
nular joints; and into these jOints cement grout 
will be flowed from the scows or platforms at the 
surface of the water. The trench will then be filled 
in with concrete until the tubes are completely buried, 
the surface of the concrete being finished off at the 
low-water 

'
depth required by the War Department. 

After the �oncreting is completed, the water will be 
pumped out of the tubes , leaving two complete tun
nels permanently buried itt the bed of the river. The 
system, as thus described, has many features to recom· 
mend it, one of which is that it obviates the necessity 
for the use of the troublesome and risky pneumatic 
process as employed und�r the North and East rivers 
of this city. Furthermore, it becomes possible to 
build' a tunnel nearer to the bed of the river, 
thereby decreasing the grades on the approaches and 
reducing the cost of subseque:lt operation. 

GROWING PROSPERITY IN AGRICULTURE. 

Apropos of the recent advice of James J. Hill to 
the people of the United States, that they should 
CUltivate scientific farming, reference to which was 
made in our issue of September 29,  we note that the 
last Bulletin of the Department of Agriculture con
tains much timely and encouraging information. It 
is announced by the department, and abundant figures 
are given in Pt:0of of the statement, that the farmers 
of the United States are enjoying unwonted pros· 
perity, the farm lands of the country being held in 
such high value that it is now difficult to secure cheap 
land, or free, for cultivation. The Bulletin, which 
bears the title "Changes in Farm Values," contains a 
table showing the difference in the average value of 
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farms, by the acre, throughout the c ountry iIi. the five 
years that have elapsed since 1900,  from which we 
learn that in the State of New York farms of medium 
equipment have jumped in value from $43 . 58 an acre 
in 1900 to $51.54 in 1905 .  

The farming interests, especially in the past few 
years, have assumed an importance in the world 
of fiItance, transportation, and manufacture which 
is growing steadily the passing years. The 
causes underlying this prosperity are many, and 
chief among them should be mentioned the fact 
that the free or cheap lands of the Federal gov-' 
ernment, or of the' States and railroads, have become, 
practically exhausted, if we except the arid lands 
which must become the subject of irrigation to render 
them fruitful. The exhaustion of these lands has 
come so  unexpectedly as to produce something of a 
mild crisis in the broad field of agriculture. Another 
element which has contributed to raise the. price of 
farm lands has been the steady gain of city upon 
country population, whose effect has been to show in 
the government statistics a continual gain of demand 
upon supply; and this, in spite of the fact that both 
the amount and the value of agricultural exports have' 
remained at a high figure. It would look as though 
our farmers have to-day reached a period of reasonable, 
if not high, prices, which they may confidently rely 

,upon as being permanent. The beneficent result of 
these influences upon the condition of the ·farmers has 
been marked ,  and promises to be permanent. "Farm-, 
ing," says the report, "has assumed a new and higher' 
dignity. Farmers have extinguished their old debts; 
tbey have accumulated surpluses, and have become' 
depositors in banks and the owners of bank stocl,s; 
they have bought more land, not only agricultural land, 
but real estate in the towns, and they have sent their 
savings to distant States for  investment in agri· 
cultural land. At the same time, the town investor 
has had his attention excited by the new situation, 
and has thrown upon the country real estate market 
vast sums for investment." 

Although this Bulletin has a highly optimistic 
flavor, which it has indeed every right to carry, there 
is nothing in it to contradict the grave truths 
outlined in the recent address of Mr. Hill at Min
neapolis, in which he emphasized the necessity for 
scientific farming as a means c1f increasing the output 
of the farms, and providing for the future enormous 
increase of the population, of the United States. Al
though the Bulletin admits that there has been "a 
gradual and steadfast improvement in the practice of 
farming," it is nowhere so well understood as in the. 
Department of Agriculture that the natural productiv
Ity of the soil is only half developed, and that the' 
land simply awaits more intelligent and careful farm· 
ing to double its output. 

.. 4 ••• 
WHAT IS THE INTERIOR CONDITION OF THE EARTH r 

Few papers read before the British Association for 
the Advancement of Science have attracted such wide' 
attention or aroused such warm discussion among' 
physicists as the address delivered by Mr. R. J. Strutt 
on "Radio-Activity and the Internl!-l Structure of the' 
Earth." Lord Kelvin, the Nestor of British scien
tists, in a letter published in the London Times pro: 
tested against "the hypothesis that the heat of the sun 
or  earth or other bodies in the universe is due to 
radium," and reasserted his conviction that planetary 
and solar heat is due to gravitation. When one reo, 
calls his brilliant amplification of Helmholtz's theory 
that a contraction of the sun amounting to about ten 
inches a day would be sufficient to account for its 
present heat, one can readily understand his position. 
On the other hand we have no more reason to sup
pose that gravitational energy is responsible 'for ter:
restrial and solar heat than we have for attributing
to radium the temperature observed. The question 
whether or not the sun is actually shrinking can, 
hardly be definitel y  answered for a century or more. 

Strutt's calculations are certainly plausible, even 
though we may not be ready to accept his radium 
theories entirely. The poorest igneous rock which he 
examined, namely, Greenland basalt, contains more 
than ten times the proportionate quantity necessary 
to uphold the assumption that the earth's heat is due 
to radium alone. Because there is too much radium 
in the earth, Strutt has been forced to the conclusion, 
that the interior of the globe does not contain radium. 
His data for the quantity of radium in rock point to
a thickness of at most forty-five miles. for the earth's; 
crust, and that the internal temperature at the bottom 
of the crust is about 1,500 deg. C.  To these views it 
may be objected that the diffusion of radium may have' 
some effect on its property of radiating heat. In
deed, Sir William Crookes has tentatively shown that 
a molecule of radium locked up in a mass of rock and 
compressed in the interior of the earth would not 
throw off the heat-generating alpha particles, but would 
remain in a state of suspended animation, his data 
having been obtained in experimenting with powdered' 
compressed pitchblende. 

To involve the problem still more, we must take-
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into consideration .the existence of thorium, uranium, 
and other radio·active substances discovered and un
discovered. 

Curiously enough, Strutt's  theory necessitates an 
assumption of the internal structure of the earth, that 
is quite in harmony with the prevailing views of 
geologists. Strutt finds that the inside nucleus, heated 
by the crust of radium-containing material, must be 
at a uniform temperature of 1,500 deg. C.  throughout, 
just as a loaf of bread, which has been in an oven 
long enough, acquires a steady temperature equal to 
that of the walls of the oven. Strutt's crust. would 
contain about one thirtieth of the earth's volume, and 
if throughout it the radium heat energy were of the 
average of that exhibited by many samples examined 
by him, the temperature of the earth could be main
tained until our stores of uranium suffered sensible 
depletion. Such an assumption would lead to the con
clusion that the whole of the central portion of the 
earth consists of n on-radioactive substances at an ap
proximate uniform temperature somewhat below the 
melting-point of platinum. Prof. Griffiths has ex
amined the proofs of this supposition at our disposal, 
and we here present a summary of his findings. 

Prof. George Darwin' has stated that the rigidity 
of the earth is at least as great as that of steel. 
Hough arrived at substantially the same conclu
sion by a different method. To Oldham's mind 
the evidence pointed to a oentral metallic core 
and to the existence of marked differences in the 
physical constants of the core and the surrounding 
crust. Prof. Milne's recent investigati0'ns have led 
him t0' the conclusion (based 0'n the difference in the 
rate of propagati0'n of earthquake waves ) that the 
material below a depth approximating to thirty miles 
is of a uniform nature, and that the change in physical 
constitution is abrupt. Geodetical observations con
ducted by means of plumblines and pendulums have 
convinced Col. Burrard that we are not justified in 
asserting the n on-existence of deep-seated variations 
in density,  but that we are justified in believing that 
the variations in density which have been discovered 
are apparently superficial .  

The agreement of results drawn from such dissimi
lar sources is certainly striking. It is possible that the 
evidence from each source, considered independently, 
might be regarded as inadequate, but the cumulative 
effect is sufficiently strong to  justify the belief that 
s ome marked physical change in the constitution oc" 
curs at a depth of some thfrty to fifty miles. At all 
events, we have indications that, with the exception of 
a comparatively thin crust, the earth consists of a non
radio-active substance with a rigidity approaching that 
of steel, with an average temperature in the neighbor
hood of 1,500 deg. C. 

.. "� .... 

.RESULTS OF THE FIRST INTERNATIONAL BALLOON 

RACE. 

The Aeronautic Cup contest for spherical balloons has 
proved to be one of  the leading events of the season. 
It was organized �nder the direction of the Aero Club 
of France for September 30, with the large space of the 
Tuileries Gardens, in the heart of Paris, as the start
ing point. The cup offered by Mr. James Gordon Ben
nett for the longest distance covered by a balloon is a 
handsome work of art in massive silver having a value 
of $2,500. I t  is to be held by that club whose repre
sentative is the winner. The other prizes are as fol
lows: For the first prize, the sum of $2,500, also one
half of the engagements, or  for this year $400, making 
a total of $2,900. The second prize includes one-third 
the engagements for 1906,  or $246; and the third prize 
the remainder, or $133 .  Among the other prizes are a 
silver medal offered by the Aero Club of the South
east, the medal of the journal L' Auto, the prizes for 
meteorological work offered by the scientific commis
sion of the Aero Club, and the Meteorological Associa
tion of France, etc. , also a series of medals from the 
Aero ClUb. At the same time a balloon can compete 
for the Santos Dumont prize of $800 for the first trip 
of 48 hours in the air. 

Of the sixteen contestants, three each were English, 
French, German, and Spanish, while the remaining 
four consisted of two Americans, one Italian, and one· 
Belgian. Seven of the contestants succeeded in cross
ing the English Channel and landing at various points 
in Great Britain, while the remaining nine were con
tent with landing in France without attempting the 
trans-channel journey. The race was won by Lieut. 
Frank P. Lahm, of the Sixth United States Cavalry. 
Lieut. Lahm and M. Santos Dumont represented Amer
ica, and the former, who was accompanied by Major 
Hersey, of the United States Weather Bureau, covered 
485 miles in about 23 hours, and finally landed 7 
miles south of Whitby, on the east coast of England, 
at 3 P. M.,  October 1 .  This distance in a straight line 
from Paris was about 415 miles, although the course 
actually traversed was some 70 miles longer Although 
both Lieut. Lahm and his c ompanion were amateurs at 
ballooning, they were able to take advantage of the 
latter's knowledg,e of meteorology and, by a careful 
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study of the weat.her maps, to know what course to 
pursue when they were once in the air. The balloon 
trip was fairly rapid, as an average speed of 21 miles 
an hour was maintained. The baBoon rose at first to 
an altitude of 3 ,000 feet, and was carried by a fair 
breeze in the direction of Havre. After a while the 
air current lessened, and the aeronauts dropped to 
about 1 ,500 feet in order to obtain a better current. 
Upon nearing the English Channel, they descended 
still lower, and crossed the latter with the trail rope 
dragging in the water, and at an elevation of not over 
300 feet. The crossing of the Channel occupied four 
hours, from 11  P. M. until 3 A. M. the following morn
ing. France was left at Caen, and England was 
reached near Chichester. The average speed while 
crossing was 25 miles an hour. Not until noon of the 
following day did their balloon, the "United States," 
ascend to any very great height. At this time the 
aeronauts threw out ballast, and allowed it to ascend 
to an elevation of nearly 10,000 feet. The wind car
ried them in a n orthwesterly direction, and finally 
brought them to the east coast, near which the landing 
was effected. This was Lieut. Lahm's fifteenth ascent, 
and it was a most successful trip. His balloon was of 
French manufacture. It had a capacity of 22,500 cubic 
feet, and was constructed of varnished cotton cloth. 
The other American balloon, "Les Deux-Ameriques," 
manned by Santos Dumont, met with an accident and 
got no farther than Broglie, some 80 miles northwest 
of Paris. The n oted experimenter had his balloon 
equipped with a 6-horse-power gasoline motor arranged 
to drive two horizontal propellers mounted in a frame 
on the side of the basket. The propellers were in
tended to serve the purpose of the uSllal ballast, and 
to raise or lower the balloon as the aeronaut wished. 

While starting the motor in order to  send his balloon 
to a higher altitude, M. Dumont caught his coat sleeve 
in the machinery, ripping it and slightly lacerating 
his arm. Consequently, he landed and returned to 
Paris. 

The balloon which went the second greatest distance 
was the Italian aerostat manned by Alfredo Von willer. 
This balloon, the "Elfe," covered about 370 miles and 
landed in England n ear New Holland, a small town 
on the river Humber opposite Hull. 

The balloon which covered the third greatest dis
tance was the "Walhalla," the large aero stat of that 
experienced amateur aeronaut, the Count de la Vaulx. 
This balloon landed at 1: 30 P. M.  October 1 in Wal
Singham, near Norfolk, England. The distance it cov
ered in a straight. line was about 285  miles, but the 
actual distalice traversed was about 435 miles, and 
the highest altitude reached about 7,500 feet. 

One of the English balloons, the Hoil. C.  S. Rolls's 
"Britannia," of 78,000 cubic feet capacity, remained in 
the air the longest of any' of the air craft, its record 
afloat being 26� hours. The landing was made at 
Sandringham at 6: 30 P. M., October 1 .  The "Britan
nia" was fourth in the contest. Another English bal
loon, the "Zephyr," of Prof. Huntington, was 8 hours 
in crossing the Channel, but it finally landed safely at 
Sittingbourne, Kent, and obtained sixth place. 

The third English balloon, piloted by F'rank H. But
ler, went only as far as Blonville on the north coast 
of France. This balloon, the "City of London," like 
its two English mates, was of 78,000 cubic feet. ca
pacity. It  obtained twelfth place in the contest. 

M. Jaques Balsan's French balloon crossed the Chan
nel and landed at  Singleton, Isle of Wight, at 4 A.  M., 
October 1, thus obtaining fifth place. 

Capt. Kindelan in a Spanish balloon was seventh, he 
having landed at Chichester, England. Eighth place 
was obtained by Herr Scherle, representing Germany, 
who landed at 11 : 30 P. M. ,  September 30, at Dieppe. 
Another Spaniard, Emilio Herrera, was ninth. He 
landed half a mile from the coast between Cabourg 
and Dives-sur-Mer at 10:38 P. M., September 30. Tenth 
place was secured by Capt. Von Abercorn, of Germany, 
who landed at Villers-sur-Mer at 11: 15  P. M., S eptem
ber 30 .  Signor Salamanca, of Spain, was eleventh. 
His balloon came to earth at BIouville-sur-Mer at 11 
P. M. Count de Castillon de St. Victor was thirteenth. 
He also landed at BIouville�sur-Mer at 1 1: 30 P. M. 
He stated that the wind was too uncertain for him t o  
attempt t o  cross t h e  Channel . Fourteenth, fifteenth, 
and sixteenth places were gained respectively by Baron 
von Hewald, of Germany (who landed at Conde-sur
Lisle, near Point Audemer, at 11 P. M.), by Santos 
Dumont, and by Van den Dresche, representing Bel
gium, who landed in Brittany. 

The contest is remarkable from the fact that no 
serious accident occurred to any of the balloons. San
tos Dumont's aero stat was the only one which was at 
all out of the ordinary as regards its equipment, and it 
was due to the slight accident mentioned above that 
tl(.i s  daring aeronaut found it necessary to give up the 
contest. The Italian balloon of Alfredo Vonwiller had 
some difficulty in alighting, as  a gust of wind drove 
the balloon at a high rate of speed over a number of 
fields before the anchor  caught. Finally, however, the 
anchor caught in the garden gate of a country house, 
bringing the balloon up suddenly against the side of 
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the house and damaging the chimney and roof slightly. 
Fortunately, no one was hurt. 

That sixteen balloons, carrying twice that number 
of aeronauts, could make such successful flights seems 
to show the safety of ballooning as a sport, provided 
the aeronauts are sufficiently experienced. The chief 
result of the race, however, and the one for which 
Americans should congratulate themselves, is that the 
race was won by an American and that, consequently, 
the next race will be held in this country. It has been 
officially stated at the Aero Club of America that the 
race of 1907 will be open not only to balloons proper, 
but also to dirigible balloons, aeroplanes, and other 
types of flying machines.  Thus there will be presented 
a grand opportunity for American inventors to perfect 
their apparatus in time for the next race which, in 
view of what has already been accomplish;1d in this 
country, will doubtless be won again by America. 

• •  I • 
LEVAVASSEUR'S GLIDING BOAT. 

A new form of  gliding boat has been constructed at 
Paris by Messrs. Levavasseur, the well-known motor 
manufacturer, and Lein. In its main pOints the new 
apparatus consists of a front boat of light and pointe,] 
construction which contains the motor and its acces
sories. Connected with the rear of the boat by a shorl. 
light wood frame about two feet long is a large fiat 
construction 'in the form of a tail, which extends for 
some thirty feet back' in the water. The rear end of 
the tail is almost submerged, while the front end, l;n(] 
also the b oat, appears to float on the surface and is  
almost lifted out  of the  water under the  action of the 
propeller. The latter is placed in the tail portion and 
a shaft runs back from it to the motor in the front 
boat. The motor is the new 50-horse-power 8-cylinder 
"Antoinette" motor, of the Levavasseur c onstruction. 
The present system is claimed to have the advantages 
of a sliding boat as well as those of an ordinary boat, 
that is, it is able to run in rough water, at moderate 
speed. In calm water it glides very rapidly on the 
surface. 

.. �. � .. 
SCIENCE NOTES. 

There is no more important group of questions de
manding attention from the chemist at the present 
time than those connected with the production of 
India-rubber or caoutchouc. An enormous increase in 
the demand for India-rubber has taken place in the 
last few years, and last year the production was not 
less than 60,000 tons. Until recently the supply of 
rubber came chiefly from two' sources-the forests of 
Brazil, which contain the tree known as Hevea brasil

ienSis, furnishing the Para rubber of commerce which 
commands the highest price, and the forests of Africa, 
where climbing plants, generally of the Landolphia 
class, also furnish rubber. The increased demand for 
caoutchouc has led to the extensive planting of the 
Para rubber tree, especially in Ceylon and in the Fed
erated Malay States. Systematic cultivation and im
proved methods of preparation are responsible for the 
fact that the product of the cultivated tree, which be
gins to furnish satisfactory rubber when six or seven 
years old, is now commanding a higher price than the 
product of the wild tree in Brazil .  It is estimated that 
within the next seven years the exports of cultivated 
India-rubber from Ceylon and the Federated Mal ay 
States will reach between ten and fifteen million 
pounds annually, and that after fifteen years' they may 
exceed the exports of the so-called wild rubber' from 
Brazil. 

Some valuable natural history acquisitions have re
cently been secured by various zoological institutions 
in' Great Britain. An extensive collection of chjmpan
zees, two of which were brought from Africa, Hre of 
more than passing interest. One belongs to a hitherto 
unknown species, the face being cream-colored, while 
the other, which is of a rare species, is known as a 
"koolokamba." I t  has a shaggy coat jet black in color, 
with the hair hanging over the hands like mittens. The 
head is quite bald, and its size is somewhat abnormal 
for this race. It receives its curious name from the 
peculiar guttural sound it makes and which signifies 
"the animal that speaks." The London' Zoological 
Gardens have received twelve specimens of the "leaf 
insect," so  called on account of its curious and striking 
likeness to a leaf, which it resembles in every re
spect-'shape, color, veining, and texture being iden
tical.  This strange insect comes from a damp climate, 
9.nd in order to keep the specimens moist, they have 
to be continually sprayed with water. These gardens 
have also been presented with two specimens of the 
white ibis, which is rapidly becoming extinct. These 
were secured by Lord Crawford during his recent 
seven months' cruise round South Africa and the Mo
zambique Channel , by 'permission of the Hon. Walter 
Rothschild, from Aldabra, who some time ago secured 
a lease of the island from the government, in order to 
preserve these rare birds. During the. same voyage 
Lord Crawford collected about five hundred specimens 
of rare birds, which have been presented to the British 
Museum, to be mounted for the national collection. 



260 

MASKS OF CLASSIC AND MODERN TIMES.-II. 
BY RANDOLPH 1. OEARE. 

( Concluded tram page 248.) 

The use of masks in religious ceremonies was not 
confined to Greece and Rome, but was and still is 
widely spread in all countries where the form of re
ligion is polytheistic. Heast masks and human masks, 
monsters and complicated head-dresses, all find a use 
in religious performances. They occur in China, 
Tibet, India, Ceylon, Siam, and among the old Mexi
cans and Peruvians, as also among the Indians, Eski
mos, Melanesians, and African negroes. The Aleutians 
put masks along with the bodies in the graves, with 
such comically different features that one is inclined 
to take. them for dancing masks, which at one time 
served a profane end, and now are connected with 
serious conceptions of life and return after death. 

In Melanesia, carved wooden masks, often trimmed 
around the lips with red beans, fitted with wigs of real 
hair, and dressed in feather clothing, are carried at 
dances. Such carvings are executed with firm, strong 
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Alaskan Indian �lask. 

Ladak M ask from Tibet. 

cuts in palm-wood. Lines in relief are colored black, 
the genel:al level red, and depressed parts white. In 
New Ireland occur masks made by sawing off the face 
of a skull, as also in Peru, and with these are con
nected the rudely-painted skulls of New Britain. Form
erly in southeastern New Guinea and in the Torres 
Islands, flexible tortoise-shell was the favorite ma
tNial for masks, with wild arabesques and appendages 
Ji];e trunks and combs. Now they use masks of tin 
in New Guinea, where formerly a rigorous style of 
mask used· to prevail, corresponding with that of the 
c:lrved woodwork generally. 

In Japan masks serve a serious and higher purpose 
than in many other countries. They were used freely 
as types of mythological characters in the religious
historical procession called "No." The dances on that 
occasion were always performed by the upper classes, 
fmd they may still be revived on occasion, although 
they are entirely distinct from theatrical entertain
ments proper, which are of comparatively recent date 

Scientific American 
in Japan, Describing these processions, Olle writer 
states : "Generally, the procession was led by a winged 
demon called a Tengu, whose chief characteristic is a 
very long nose, about which the broadest witticisms 
are in order among the people, As he passes, he per
forms clownish tricks, and his office is to put in good 
humor the bystanders, or else the audience, if the 
procession is adapted to a theater." 

Samba is the name given to the dancer who ushers 
in Japanese dramatic entertainments. His mask has 
puffs on the forehead, and often on the cheeks also, In 
the forehead may be carved deep concentric lines, to 
simulate the wrinkles of laughter, or as a reminder of 
the tattoo marks of the Polynesians and New Zealand
ers. His office, like that of the Tengu, is also to cre
ate a good impression on the audience, and make them 
favorable to the actors. 

There is almost no  end to the wearing of masks in 
Japan, The Karas-Tengu, or Crow Demon, has a beak 
like a bird. The fox mask is a great favorite ; so are 
demons with horns, and a third eye in the middle of 

Feudal J apaneseMasks for Terrifying an Enemy. 

This Costume Conceals an Indian Priest Who on 
J)onning It Becomes a God Described in the 

Zuni Creation. 

MASKS OF CLASSIC AND MODERN TIMES. 

the forehead, as well as satyrs with horns and the 
muzzle of a goat, Then there are masks worn at wed
dings and on other special occasions, 

In the Papuan Archipelago large masks are used in 
religious ceremonies, and smaH ones on festive occa· 
sions. In the latter the mouth is usuaHy very much 
distorted. 

In the New Hebrides masks are used in dances 
which the women are not aHowed to see. They are 
built upon a foundation of cocoanut shell, colored 
with red, black, and white. The mouth and nose are 
large, and a boar-tusk perforates the flesh on each 
side of the mouth, the points being turned up to the 
forehead. These ma.sks are caIled "Na Bee." 

The Peruvians seem to have used masks from mJch 
the same motives as prompted their use in Mexico and 
in the northern coast of America. In their festive 
rites and processions some are clothed in lions' skins, 
their heads inclosed In those of the beasts, because 
they bel ieve that the l ion was the founder of their 
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stock. Otherl:l assume monstrous shapes with visor,; 
or masks. 

In Central America and Mexico masks inlaid with 
obsidian and turquoise occur, as well as wooden masks 
inlaid with similar materials as well as red and white 
shell. 

The masked figure of a god described in the Zuni 
creation myth of the Indians of New Mexico, is an 
exceIlent illustration of the belief that as soon as the 
priest dons this sacred costume, he actuaIly is trans· 
formed into a living representation of the god him
self. 

Among the North American Indians the origin of 
the use of masks lay, as I am personally informed 
by the chief and political representative of the Dela
ware Indians in Washington, in the desire to conceal 
the emotions. Thus should two warriors meet in 
combat, the mask conceals any expression, whether 
of sympathy, fear, or other emotion. For instance, 
the knowledge that fear was depicted on one's face, 
and that his antagonist knew it, would very possibly 

Ladak Mask-Tibet. 

Tiger-God Mask of the Siamese, Which, Is Worn 
During Theatrical Performances. 

insure the defeat of the one whose feelings were be
trayed to the other. So in religious ceremonies, the 
orator  wears a mask, that he may speak his inspired 
words without interference or embarrassment, either 
of which might arise, were his personality not thus 
veiled. He must not be overawed by anything-a con
dition which might ensue if he were recognized by 
friends, relatives, or enemies, who might scoff at him. 
When masked, the orator's duty is merely to listen to 
the inspirations which come without effort through the 
medium of the spirit. And since this inspiration might 
seize any of the tribe at such times, all come masked. 

The Indians of the coast and islands of north
western America and of British Columbia indulge in a 
rich assortment of artisticaHy carved masks, which 
are fastened in front of the face or are worn on the 
head. Some of them have human faces,  with hair, 
head, and eyebrows; others represent the heads of 
eagles or sea-birds, wolves, stags, and dolphins. They 
are usually exaggerated in size, and are often painted 



01' covered with leaves of tinsel. Even great pieces of 
carved work are often worn on the head, such as the 
forepart of a canoe. The northwest American masks, 
carved from soft wood, often show great sharpness of 
carving and certainty of touch, and are nicely pol
ished, showing clearly the tendency of the race to 
accurate imitation of nature. Animal masks and fig
ures made of plaited bast, strong reminders of Melane
sian types, are found frequently in the Northwest and 
in South America. The great explorer Cook records 
the fact that when at Nootka he saw the presiding 
official in a leathern cloak trimmed in straight lines 
with deer's feet, each hanging by a thong sewn all over 
with quills, with a mask over his face, and brandishing 
a rattle. 

Among the Haida and Tlinkit tribes the style of 
ornamentation is artistic, though lately their masks 
have deteriorated in this respect. The late James G. 
Swan in his monograph of the Indians of Cape Flat
tery, published by the Smithsonian Institution in 
1869, gave an interesting account of. their religious 
ceremonies, revealing the use and character of the 
masks employed in their dances, which were mostly 
carved by the Indians on Vancouver Island,  and sold 
to  the ¥akahs, who painted them to suit themselves. 
These Indians have .three mythical performances, call
ed Dukwalli ,  T'siark, and the Do-h'Uub.· The idea of 
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represent the features of the Innuit of that region. 

Masks of speCial kinds are also used by the Innuits 
of P rince William Sound, Kadiak Island, Kuskokwim 
River, Norton Sound, the Yukon Delta, and Bering 
Strait. A few used in the last-mentioned region are 
here shown. They were collected by E. W. Nelson, 
and published by the Bureau of Ethnology in connec
tion with his paper entitled "The Eskimo about Ber
ing Strait." 

A New Britlsb Ii-Inch Field Guu. 
During the recent British military maneuvers, ex

periments have been carried out with a new type of 
mobile field gun. The caliber of this new weapon is 
5 inches, and it  is intended to supersede the 4.7-inch 
arm at present extensively employed in the British 
army. This new gun, which has been evolved by 
the military ordnance department, possesses several 
distinctive features, which render it a formidable 
field weapon, though it is more essentially a gun of 
"position" rather than what is  generally understood as 
a "field" gun. It is sighted up to 81;2 miles, which is  
a greater range than has hitherto been the practice in 
military operations, and it discharges a 60-pound shell 
as compared with the 45-pound shell fired by thE), 4 .7-

. inch weapon. Furthermore, it  has a greater raplllHy 
. of fire, and is so constructed as to be extremely mobile, 

over any other controller now on the market, OIl(') ad
justment a year being sufficient. 

It is  claimed that the apparatus would require nO at
tention except winding once a fortnight, and that once 
set it would not have to be reset for a year. The gas 
can be turned on and off in the ordinary way, quite 
independently of the gas controller. This is import
ant, as it might be necessary to turn off the gas for the 
renewing of the incandescent mantles. 

These controllers are now on trial at Bath, and the 
engineer of the gas company there informs the muni
cipal gas department in Birmingham that so far as 
their experience goes it gives satisfactory results. In 
the city of Birmingham proper there are 13,860 street 
lights, and in the district outside which is supplieQ 
by the municipal gas department of Birmingham there 
are 7,108 street lights, their caretaking costing $102,-
488 per annum. To equip these street lights with this 
gas controller would involve an expenditure of $153 ,-
061. The cost of operating, i t  is claimed, would be 
just one-half. The price of a controller is now $7.29. 

. ' . .  
Modern Tllreslllng. 

Thirty years ago threshing time was one of the 
most strenuous occasions that came to the farmer's 
annual experience and was something that was dread
ed as much by the women of the house as llY the 

Masks are used in connection with dances. In one of these described in Mr. W. W. Rockhill's work on tte 
Ethnology of Tibet, there were about thirty dancers, balf of them �en and half womeu. The second 

part of the dunce was performed by four or five n:en, with winged rainbow-colored caps, who 
jumped and twisted about to the claslling of cymbals and the beating of drums. 

Obsidian Masks and l\-Iasked Figures Used in Mexico, Hefore the Conquest, as 
Fetishes for the Purpose of Bestowing Power on the Wearer. 

the first is to propitiate the "Thunder-bird," who with 
the Makahs apparently takes precedence over all other 
mythological beings. The performance is given at the 
expense of some wealthy member of the t�ibe. The 
masks are made of alder, maple, poplar, etc. Many of 
them have the eyes ,  lower jaw, etc., movable by means 
of a cord. They present a frightful appearance, and 
resemble owls, wolves,. bears, etc. The T'siark is  a 
medical or curative ceremony, while the Do-h'Uub is 
of the same general character as the Dukwalli .  These 
ceremonial masks are called "hu-kau-itl-ik," and the 
details of the ceremonies are fully described in Dr. 
Dall's paper on Masks and Labrets. 

Masks are used by the Eskimos in their ceremonies, 
particularly in pantomimes, and are essentially similar 
to those worn by the Tlinkit, H'aida, and Makah tribes 
of Indians. Among the ludicrous masks there are 
some which show either human faces or whole human 
figures, either concealed by flaps or carved in depres
sion on the surface of an animal mask. Some rudely 
represent the head of a saw-billed duck. In others the 
head of a fox, wolf, or seal is  represellted. The Point 
Barrow masks are distinguished by an artistic finish, 
and also by the very faithful manner in which they 
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and easy to operate'in the field. The weapon has been 
subjected to severe tests under conditions as near as 
possible to. those experienced in actual warfare, and 
owing to its complete success and formidable nature, 
it has been decided to arm

· 
the service with it. 

.......• 
Street Lighting by Clockwork. 

Consul Albert Halstead, of Birmingham, reports that 
an automatic gas controller has been patented and is 
now on sale in England which may materially lessen 
the cost of public lighting in the muniCipalities of 
the United States if in practical operation it fulfills 
the claims of its owners. 

The controller is said to be adaptable to any type of 
incandescent burner, to fit any lamp, and to be instan
taneous in its lighting and extinguishing. The me
chanism consists of a clock which can be so set as to 
light the gas each night and extinguish it each morn
ing, so as to make an automatic variation of the time 
of lighting and extinguishing according to the calen
dar. In short, by means of a chart, the street lights 
are turned on and off, lighted and extinguished, at a 
different moment each day throughout the year, accord
ing to the season. This is an advantage, it Is claimed, 

farmer himself, ltsit required two or three days to 
thresh the average, crop, with fifteen and twenty men 
and as many teams to be fed and housed. The stacks 
of fried chicken and· apple pie that disappeared during 
those troublous days was something wonderful to be
hold. This is now all changed. The threshing crew come 
down the road with their whole outfit en train, pull in 
alongs.ide of the stacks and in ten minutes are at work, 
and no one is surprised if they are threshing ten 
bushelS a minute. The sheaves being fed automatically 
the threshed grain runs directly into the farmer's 
wagons, the straw being stacked automatically, taking 
away most of the laborious and dirty part of the work 
of the old times. For the average farmer one day 
cleans up the whole job, and the thresher moves on to 
the next settlng.-Implement Age. 

.. r.,. 

The manufacture of tantalum, one of the hardest 
metals known, into sheets and bars is now, it  is said, 
being· practised in Germany by the squirting process, 
the material in its original powdered form being 
mixed with water and gum tra�acanth, and then suc
cessfully forced into rods and shapes as desired. 



THE HAIVEBT MOON. 
BY A.RTRU�r;s . TURNER, P�.D. 

If we imagine a plane passed through the earth's 
equator and produced to cut the celestial sphere, we 
obtain a circle called the celestial equator. Again, 
s'uppose another plane, which touches the earth 
at your ' point of observation, to be produced to cut 
the celestial sphere. We thus obtain a second circle 
ealled the horizon. The accompanying diagrams rep· 
resent to the observer facing the east these two circles 
cut by the orbit of the moon, and they show how the 
inclination of her path varies during the month. The 
fact that the moon does travel in an eastward direc
tion around the earth �s shown by the earth having 
to turn, on the average, 51 minures more than a day 
between one moonrise and the following one. The high 
and low tides are also delayed by about the same 
amount, and indicate an eastward motion of the moon. 
This extra turning of the earth to catch up with the 
moon is called the retardation of her rising and it is  
when this retardation is smallest and the moon is  full, 
that we have the phenomena of the harvest moon and 
the hunter's moon. In the diagrams E represents the 
east point, M, the position of the moon on the horizon, 
M. the position of the moon a day later ; M, M. being 
the arc through which she has moved eastward in that 
time. M.H then represents the are through which the 
earth must turn to bring the moon on the horizon on 
the next day. The time it takes the earth to turn 
through this arc is the daily retardation. It  is evident 
that M,H is smallest when the moon's orbit is least 
inclined to the horizon. Now, for the harvest moon 
it is also assential that the moon shall be full ; as 
the horizon, equator, and the moon's orbit should be 
situated approximately as in Fig. I I I .  These conditions 
are satisfied in the autumn about the time of the 
equinox. Then we have the full moon rising for sev-
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eral successive evenings about the same time and 
nearly in the same place. The result is that these 
nights have the moon shining for a longer time than 
usual, and consequently we say the nights are more 
brilliant. From the diagrams it can easily be seen 
t/lat the . lengthening of the nights also increases with 
t�e latitude of the observer, so that � in, Norway and 
Sweden' the - moon's orbit may actually coincide with 
the horizon. {n this case the moon will rise at ab
solutely the sa'me time for a considerable number of 
successive evenings. Wllen the harvest moon occurs 
in the first part of September, the farmers, especially 
in England, utilize tllese beautiful evenings to complete 
their labors in the fieid. In the latitude of New York 
city the daily retardation can be as' s1llaJI· as 23 minutes 
and a's great as 1 hour and 17 minutEl!l., ' _ for the l ast 
full moon of October 2 the least retardation was 29 
minutes. 

• 1 • • • 

THE NEW ROUTE 'Te' 'UmLAND. 
BY L. R. YATJIS. 

There is all tlle romance of daring enterprise about 
the new route which tlle Great Western Railway Com
pany of England have recently opened. For many 
years it has been felt that the rocky point of , Fish
guard on Pembroke coast, and Rosslare on the Wex
ford coast of Ireland, were the na!ural extremities of 
the most direct l ine of communication between the 
sister isles. BruneI, the great engineer of the Great 
Western system, saw this as far back as 1845,  but the 
difficulties that faced him" besides wll;nt of funds, 
brought his plans to a standstill, and Milford Havenl 
a natural harbor, was chosen instead. Ten years ago, 
however, the project WaS revived, and in 1898 the 
Great Western of England and the Great Southern 
and Western of Ireland entered into an agreement, in 
which the English company engaged to take over all 
undertakings regarding the building of a new harbor 
at Fishguard, to build and ' own the steamships, and 
to link up their railway sy-stem on the English side, 
while the Irish company were , to convert Rosslare into 
a suitable harbor and , to construct, a direct railway 
then,ce to Waterford. From Waterford the connec
tions with Cork, Killarney, the West, and Dublin 
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were to be made di rect, in order that the whole of 
Ireland might benefit from the increased traffic that 
should result. . What the construction has involved 
on the English side can be realized only by looking 
back over the eight intervening years, to what Fish
guard was then-a face of rock, sheer down to . the 
sea, and a rough, scattered hamlet. 

The bay is in the form of a crescent, the coast-line 
being one of irregular projections, but without natural 
harborage or shelter. It  is exposed to gales from 
the north and northeast, but protected from the more 
frequent southwesterly winds which trouble the south
ern ports. The extent of the bay from west to east is 
about three miles, and the general depth of water is 
from 30 to 70 feet, according to the distance from 
shore. There is  sufficient depth of water all over the 
harbor to accommodate in safety vessels of the largest 
draft at all states of the tide, with excellent anchor· 
age, the bottom being sand mixed with mud. Because 
of exceptional climatic conditions, this side of the 
coast is especially free from fog. Unfortunately, as 
much cannot be said for the Irish coast. 

The construction of the new harbor has necessitated 
the making of a quay space, half a mile in length; of 
an average width of 250 feet, and in the beginning, 
since there was no foothold for them, the men had 
to be slung in cradles to ' commence boring. Drills, 
cranes, and tools had to be lowered in pieces as a 
space for them was cleared, before blasting operations 
could begin. When a small terrace had been cleared 
by hand steam drills were brought into use, and final· 
ly a complete installation of 8-horse-power pneumatic 
d rills was put down. Blasting was effected by boring 
deep holes of small' diameter into which charges of 
explosive were placed, and by detonating mines of 
black powder in a T-shaped tunnel , which, being 
built up, was discharged by electricity. One of these 
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mines brought down 113,000 tons of rock in huge 
blocks. The total amount of rock excavated has been 
estimated at something like two and one-half million 
tons, the larger blocks being picked up and trans
ported to form the quay wall, the smaller ones being 
used for the construction of the breakwater and for 
ballasting purposes. 

The foundations for the quay wall were excavated 
by suction dredges, with a Priestman grab-hopper fol· 
lowing to remove the shingle. down to the rock. The 
rock surface was then leveled by divers, and filled up 
with concrete. On this the wall was built, the blocks 
being laid by means of a "Titan" crane. The block 
work of the wall reaches up to within 3 feet of high
water - mark, the upper part being made of mass con
crete. In this a cattle gallery has been formed by a 
cantilever of reinforced concrete. This gallery is 10 
feet high by 6 feet in width, and on the seaward side 
is inclosed by gates hung between fender piles of 
karri wood. The gallery is connected by subways and 
ramps with a line of 68 pens on the inside of the quay
space, so that dealing with cattle may be effected 
without interference with other traffic. Along the 
quay-wall are nine electric cranes for lifting cargo, 
mails, etc., directly from the steamer to the quay or 
train, and vice versa. There is also a 21-ton electric 
crane, capable of lifting a loaded , coal car and tipping 
it into a steamer or lighter, The immediate proximo 
ity of the South Wales coal fields makes Fishguard a 
most favorable port for bunkering purposes, and it 
is intended to quote speCial low rates for carriage of 
coal from .the pits. 

The throwing out of a breakwater to protect the 
harbor from northeasterly gales has been one of the 
most difficult parts of the whole undertaking, as this 
required to be some 20 feet in height at high tide. 
Its total length is 2,000 feet, the breadth at base 300 
feet, and at top 70 feet. In its construction about 
one and a quarter million tons of material, chiefly 
stones in blocks, have been used. The extent of deep 
water protected by this breakwater is 76 acres. 

Every convenience designed to facilitate the trans
ference of passengers and goods from steamer to train 
has been provided at Fishguard, as far as space per-
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mitted. The passenger platform is 800 feet long by 
32 feet broad, and has five blocks of station buildings 
upon it, which when finished will offer every accommo
dation that can be desired. At low tide, passengers 
reach the steamer or quay by means of subways. 
There is only a short distance of about 12 feet which 
is not under cover. The electrical generating station, 
which provides power for working the cranes as well 
as for the admirable l ighting, is situated in the angle 
formed by the termination of the quay wall and com
mencement of the breakwater. The works have all 
been designed and carried out departmentally under 
the able management of Mr. James C. IngliS, the gen
eral manager and consulting engineer of the Great 
Western Company, under whose care this line is mak· 

. ing rapid advances. 
A building estate is being laid out at the top of 

the cliffs, where housing for the large number of 
men employed by the company will be found. Fish
guard is picturesquely placed, and the altitude of 300 
feet above the sea makes it a bracing spot. A new 
branch line of railway has been laid down to avoid 
the steep gradients of the existing one via Rosebush, 
and by this "South Wales Direct Line" the distance 
from the Great Western Railway terminus, London, 
is brought down to 261 miles. Further improvements 
will take place later on . 

Three new express turbine steamers have been built 
for the cross-Channel service, appropriately named 
the "St. George," "St. Patrick," and "St, David," and 
each is propelled by three Parsons turbines, driving 
separate shafts and propellers, capable of attaining a 
speed of 22� knots an hour. Sleeping accommodation 
is provided for 250 first-class and 100 second-class 
passengers, with saloons and every convenience for 
comfort. The voyage between Fishguard and Ross· 
lare is performed in two and tliree-quarter hours in 

reasonable weather, and there are no rocks to impede 
navigation. 

,. . ,  . ., 
Ofllclal ' Meteorological Summary, New York, N .  '1' . ,  

Septem ber, 1 906. 
Atmospheric pressure : Highest, 30 .48 ;' date, 25th ; 

lowest, 29 .65 ; date, 3d ; mean, 30.09.  Temperature : 
Highest, 90 ; date,· 10th ; lowest, 54 ; date, 16th and 
25th ; mean of warmest day, 80.5 ; date, 10th ; coldest 
daY, 60 ; date, 25th ; mean of maximum for the month, 
76.7 ; mean of minimum, 63.6 ; absolute mean, 70 .2 ; 
normal is 66.4 ; average daily excess compared with 
mean of 36 years, +3.8 .  Warmest mean temperature 
for September, 72 in 1881 ; coldest mean, 61  in 1871 .  
Absolute maximum and minimum for this month for 
36 years, 100 and 40. Precipitation : 2 .54 ; greatest in 
24 hours, 1.04 ; date, 1 2th and 13th ; average for this 
month for 3 6  years, 3 .57 ;  deficiency, -1.03 ; greatest 
precipitation, 14.51,  in 1882 ; least, 0 .15,  in 1884. Wind : 
Prevailing direction, N.E . ; 'total movement, 7,551 
miles ; average hourly velocity, 10.5 miles ; maximum 
velocity, 35  miles per hour. Weather : Clear days, 
13 ; partly cloudy, 8 ;  cloudY, 9 .  Thunderstorms : Date, 
3d, 12th, 13th, 22d.  

. . . , .. 

The effect of electrical , oscillations on iron in a 
magnetic field formed the subject of a paper recently 
read before the Physical Society by Dr. W. H.  Eccles. 
In attempting to make precise measurements of the 
effect of high-frequency oscillations Oli :iron he1d mag
netized by a magnetic field, two main difficulties are 
met. The one is that arising from the fact that the 
oscillatory currents induced on the surface of the iron 
investigated shield the i nner layers, and thus make the 
mass of iron affected a variable quantity. The other 

difficulty arises in the matter of producing oscillations 
of determinate and invariable character. The author 
has endeavored to meet the first difficulty by using 
oscillations so feeble that they affected only the outer
most l ayers of the iron wires employed, and these 
even (Jnly slightly. The second difficulty has been 
met by using the oscillations produced in an open 
insulated solenoid by a single small measurable spark 
passed to one end of the solenoid. 
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The Gila Mon .. ter and I t s  Prey. 

To the Editor of the SCIENTIFIC AMERICAN : 

I read in the issue of your paper for September 15  
an interesting account of  the Gila monster, by D. A. 
Willey, in which he says : "The breath. is very fetid, 
and its odor can be detected at some little distance 
from the lizard. It  is supposed that this is one way 
in which the monster catches the insects and small 
animals which form a part of the food supply-the 
foul gas overcoming them." 

Now, although I do not know much about the Gila 
monster, it seems to me that a more plausible ex
planation of the use of this "foul gas" is that it at
tracts insects to the lizard, by its resemblance to the 
odor of putrid meat. SYDNEY A. WRIGHT. 

Bangor, Me., September 16, 1906 .  
• • • • •  

Rela t i o n  of Speed to AutoDloblle Dangers. 

To the Editor of ,the SCIENTIFIC AMERICAN : 

Many, if not most, of the automobile accidents are 
due to the fact that the drivers do not know or do 
not realize the relation which speed bears to danger. 
The danger in all cases increases as the square of the 
speed. Take three machines of the same make, one 
gOing five miles an hour, one twenty miles an hour, 
and one forty miles an hour. The second has stored 
up in it, due to its rapidity of motion, sixteen times 
as much energy as the first, and if it leaves the road 
and runs into an obstacle, such as a tree, a stone 
wall, or a ditch, it will strike with sixteen times as 
great force. In going around a curve or turning a 
corner, it is sixteen times as likely to upset, skid into 
the d itch , or strip a tire ; when the power is shut 
off and the brakes applied, it will go sixteen times as 
far before it can be brought to a stop ; if it comes 
upon a pedestrian suddenly, the latter will have to ex
ert sixteen times as lnuch energy to get out of the 
way in time, and if struck will be struck with sixteen 
times the force. The third machine will be sixty-four 
times as likely to get into trouble in going around a 
curve as the first ; if it strikes an object, it will d o  so 
with sixty-four times the force ; when the brakes are 
applied, it will go sixty-four times as far before stop
ping ; and if it comes suddenly upon anyone on foot 
or driving, the latter will have sixty-four times as 
much difficulty in getting out of the way in time. 

An object going five miles an hour is moving with 
the same speed as it would have attained in falling 
ten inches ; in moving ten miles an hour it is going 
as fast as though it had fallen three and a half feet. 
As the first is the average, and the second generally 
the extreme speed of horses and carriages, it follows 
that drivers of the latter seldom need to take speed 
into ancount in this connection. With automobiles it 
is different. Twenty miles an hour is generally con
sidered a very conservative speed. Now, twenty miles 
an hour is the same speed that would be obtained were 
the machine to  fall thirteen feet through the air ; 
thirty miles an hour is equivalent to a fall of thirty 
feet ; forty miles an hour to a fall of fifty-two feet ; 
sixty miles an hour to a fall of one hundred and 
twenty feet ; and one hundred and twenty miles an 
hour, the speed developed by one or two machines . in 
the Florida contest last w inter, to a fall of four hun
d red and eighty feet. A person struck by an automo
bile going twenty-five m iles an hour receives the same 
jar as though he himself had fallen from a height of 
twenty-one feet, or say from a second-story window ; 
by one going forty miles an hour, as though he had 
fallen fifty-two feet, or say from the top of a 10Uy 
tree ; by one going a hundred and twenty miles an 
hour, as though he himself had fallen from the top of 
the Washington monument. 

A consideration of these facts should help both 
legIslators and automobile drivers in placing limits 
on speed .  CHARLES S. ADAMS . 

. 4 . ' . 
Are SU Il Spot .. C a u  .. �d by Tidal A ction ? 

To the Editor of the SCIENTIFIC AMERICAN : 

Many theories have been a dvanced as to the cause 
of sun spots. I suggest one here that I have never 
seen published before ; that is,  that the bodies revolv
ing aroun d the sun are directly responsible for the 
periodic roiling up of his surface. It has, indeed , 
been suggested that Jupiter and Saturn might produce 
the stress necessary, but they having been found inad
equate in themselves, this tentative theory has been 
abandoned .  I began to look for the nearest fixed star 
as the probable cause, but gave that up for the time 
being, as I now think that there are doubtless other 
large bodies in the solar system besides Jupiter and 
Saturn. To be brief, I think there is a companion 
sun. Against the theory that the sun spots are caused 
by forces from within the sun, I suggest the follow
ing : 

No celestial body has an inward mechanism, like a 
clock, for instance, to produce periodically outward 
manifestations like spots on the sun. 

All periodic changes that we see are produced by a 
disturbance from without, by some other body. 

Scientific American 
The most regular and periodic agency in the uni

verse that we know of is an orbit, or a body movirig 
in an orbit. Its regularity is absolute. 

The spots on the sun appear at regular intervals.  
The phenomena of the sun spots are tidal phenom

ena produced by bodies revolving around the sun in 
orbits. 

A large body, about one-third the diameter of the 
sun, situated at the outskirts of the s olar system, act
ing in conjunction with Jupiter and Saturn, which are 
comparatively near, would produce the required tidal 
action to make spots. The large outer body, or com
panion sun, has such a slow motion in its orbit, that 
for the question we are now discussing, it is practical
ly still .  Once in about eleven years Jupiter comes 
round on the same side of the solar system as this 
large body, which we will call Olympia, and both pull 
on the sun. Saturn can be either with these two, or 
directly opposite, like the sun and a full moon, making 
the same tide on the earth. 

I am led to believe that there are perhaps three 
large bodies belonging to the solar system, outside 
the orbit of Neptune. The two next outside of Nep
tune are planets, and the third one out is a compan
ion sun, s()me 200,000 or 300,000 miles in diameter, and 
distant some 33  hours in light waves.  Though it may 
be self-luminous, it · is probably only of the 18th mag
nitude. 

On the earth the tide consists simply of a wave of 
water, which quickly subsides, but on the sun the tidal 
stress breaks open an envelope, liberates enormous 
quantities of gas or even molten material, and leaves 
a scar or spot that takes weeks to heal up. The 
thrown-out matter does not fall back again vertically, 
but distributes itself around, and the scar has to  he�il 
as best it can, with whatever matter it can collect. 

The visible result of the tidal stress on the sun is 
somewhat different from that on the earth. Here we 
have the wave of water going around the globe. On 
the sun the tidal influence of Olympia is so evenly 
balanced with the strength of the sun's crust, or over
coming power, that no , apparent tide is produced, but 
when Jupiter or Saturn ' comes in line, the balance is 
disturbed, the crust breaks, and an eruption takes 
place producing a spot. Imagine the Atlantic and 
Pacific oceans covered with ice to such a depth that 
no visible tide takes place twice daily as at present, 
but only twice a month, when the moon is new or full . 
On those two occasions the ice cracks, and the water 
spurts up into the air for hundreds of feet, and fall
ing, makes a great frozen mound of ice. Two observ
ers on Mars, let us imagine, see the phenomenon. One 
lays it to a powerful volcanic force, the other to tidal 
action. There may be no actual crust on the sun, but 
the hot gases, being held down by gravitation, are 
relieved and allowed to . rise on account of the tidal 
stress at periodic ·iritervals. 

WILLIAM D. MCPHERSON. 

South Framingham, Mass. ,  September 15, 1906 .  

[Our correspondent's ingenious theory has been sub
mitted to Prof. Henry Norris Russell, of Princeton 
University, who gives his views as follows : 

"The theory outl ined fails to stand the test of sim
ple mathematical analysis. 

"Such a body as the hypothetical Olympia may per
fectly well exist. With a diameter one-third that of 
the sun, and a distance of 33  light-hours, or 240 time·s 
the earth's distance from the sun, it would be of about 
the twelfth magnitude, if shining by reflected light, 
and might easily remain undiscovered. But such a 
body would not produce sensible tides on the sun. The 
tide-raising force varies inversely as the cube of the 
dis tance. Olympia being by hypothesis of about 30 
times Jupiter's mass, and 45 times its distance from 
the sun, would have a tide-raising force of 30/45" or 
1/3 ,000 as much as Jupiter, which is less than that of 
any one of the principal planets of the solar system 
except Neptune. 

"It has often been suggested that the periodicity of 
sun spots is caused by planetary tidal action, but this 
is rendered improbable by the fact that they are 

. roughly. not accurately, periodic, the successive maxi-
111a being different in intensity and unequally spaced.  

"The correspondent is wrong in assuming that no 
celestial body has an inward mechanism to 
produce manifestations like spots. Certain variable 
stars are almost certainly of this character. For a 
terrestrial example take the "Old Faithful" geyser in 
the Yellowstone, which is almost as regular as the sun 
spots, though the periodicity is certainly due to in
ternal forces. " ] 

T h e  (l l1 rrpnt S u p pleDlcllt.  

"The Tortosa Astronomical Observatory" is the title 
of the opening a rticle of the current SUPPLEMENT, No. 
1606. Good illustrations accompany the text. Hector 
Macpherson writes on the construction of the Heavens. 
Prof. Sir James Dewar contributes a most instructive 
article on some new l ow-temperature phenomena which 
he has observ(,)d .  The fourth installment of the article 
on Tinning is  publ ished.  This installment deals with 
the tinning of copper and brass, blanching, stannic 

chloride, tinning of lead and zinc, extraction of tin 
from scrap tin, and tinning with tin amalgam. Some 
very old GTeek jewelry which has been acquired by 
the Metropolitan Museum of Art is described and il
lustrated. Prof. Max Standfus$ has for years been 
propagating butterflies and moths under artificial tem
perature conditions. He has taken the eggs of middle 
European moths, for example, and bred them at very 
low temperatures, and obtained varieties of that same 
middle European moth found only in Arctic regions. 
Similarly, eggs of the middle European moths, hatched 
at very high temperatures, prodUce varieties that are 
to be found only in tropical countries. Furthermore, 
by changing the temperatures he has obtained varie
ties which have existed but are noVl' extinct, and va
rieties that will exist thousands of years hence. These 
experiments have a most important bearing on the old 
problem of the origin of species. Dr. Standfuss writes 
exhaustively of his experiments in the current SUP

.PLEJ>IENT. Prof. Crocker, of Columbia University, 
writes on some tests made with a new primary battery, 
which he considers a marked improvement in the 
making of batteries. 

. 1 .  I • 
New Method of Photographing Colors. 

Mons. Lippmann, to whom we owe all the progress 
made up to the present time in the difficult problem 
of the direct photography of colors, has just proposed 
a new solution. The principle of it is based upon the 
decomposition of white light by the prism. The colored 
object chosen as a model is  placed before a glass plate 
bearing longitudinal stria! or flutings to the number of 
five to the millimeter. These flutings act like very 
small prisms which decompose the luminous sheaves 
proceeding from the image at their passage into the 
camera obscura. After the proof is obtained, develope�i 
and dried, it is placed in its position behind the fluteJ 
plate. If then it be illumined with the white light, 
it is seen through this plate to appear with the colors 
of the object photographed. The dispersive system 
of the fluted plate has decomposed the light into its 
elementary rays, and the colored radiations have been 
distributed upon the sensitive plate.-From L'Illustra
tion. 

• • • • •  
THE WINNIliG FOREIGN MACHINES IN THE THIRD 

INTERNATIONAL ltACE FOR THE VANDERBILT CUP. 
The photographs which we reproduce on the follow

ing pages show seven of the eight foreign makes which 
ran in the third Vanderbilt cup race last Saturday, 
and one of the most novel American cars�the Christie. 
The other car of  distinctively American design-the 
1l0-horse-power air-cooled Frayer-Miller racer-we 
have already illustrated in the issue of September 29.  

The Vanderbilt race last year was won by a four
cylinder Darracq light-weight racer of 80 horse-power. 
A car of similar type, but of 100 horse-power, was 
one of the representatives of France this year. Our 
illustration shows this machine mounted by its driver, 
Wagner, Who recently won with it the 1 00-kilometer 
( 62-mile ) Ardennes race in France at an average speed 
of 72 ·miles an hour. This car differs from the other 
racers chiefly in two respects, ' viz., its short wheel 
base of but 96 inches, and : its tangent, wire-spoked: 
suspension wheels. Much ingenuity has been used in 
fitting these wheels with detachable rims, so that the 
tires can be changed as readily and quickly as cnn 
those on any of the wood-wheeled racers, all of which 
are likewise provided with practically the same form 
of detachable rim, whereby, by removing eight or ten 
nuts, rim and tire can be quickly removed and re
placed. The Darracq engine, as heretofore, is an l'X
tremely neat, clean-cut affair. The inlet and exhaust 
valves are placed in the cylinder heads, and are oper
ated by light tappets on top. All the valve mechanism 
is worked from a single camshaft. The make-and
break igniters, and the low-tension magneto which 
supplies them, are on the opposite side of the engine 
to that shown. The peculiar  plow-shaped radiator 
shown keeps the cooling water for the engine jackf'ts 
below the boiling point without any fan to increase 
the draft. The water is circulated by a centrifugal pump. 
By pushing a button on the dash the driver can relieve 
the water-circulating system of any steam or air pock· 
ets that might form. The 1905 Darracq racer had no 
differential, and the transmission was suspended from 
the frame in the usual manner. 'fhe new racer, how
ever, has the transmission combined with the differ
ential on · the rear axle-a most unusual place for i t  
on a racing car. This transmission furnishes three 
speeds and reverse, as usual. The second speed is as 
high as 6 5 .  miles an hour. A propeller shaft with uni
versal joints connects the leather-faced cone clutch 
in the motor flywheel with the transmission on the 
rear axle. The brake pedal operates a hinged band 
brake on the transmission shaft, while the emergency 
brake lever operates expanding-ring brakes in the rear 
wheels.  The round tank behind the seats has a fuel 
capacity of 30 gallons, and supplies the carbureter 
by gravity. The water tank is built around the seats, 
and holds 6 gallons of water. The 3-gallon oil tank 
is placed on the floor directly in front of the driver's 



seat, and is fitted with a hand pump for forcing oil 
into the engine crankcase. The frame of the racer is 
of pressed steel, stamped from a single piece. The 
car, while extremely speedy and powerful, is in no 
sense a freak, ae it is built  along the same lines as 
most Darracq touring cars, albeit i t  contains several 
new features that will doubtless be incorporated in 
them in the near future. The bore and stroke of the 
engine of this car are 180 and 140 millimeters ( 7.086 
and . 5 .511  inches ) respectively. The wheels are· 
equipped with 880 x 120 millimeter ( 34.64 x 4.72-
inch ) tires.  The tread is narrow, being but 52 inches. 
The car weighs 2,213 pounds, which shows i t  to be 
heavy despite the appearance of lightness. 

The only really light car of the entire seventeen is 
the Christie direct-drive racer. This machine weighs 
only 1,780 pounds and is provided with a 50-horse

power, 5 %  x 7'inch, 4-cylinder engine, the crankcase 
of which forms the front axle, as shOwn in the photo

graph. The d rive is direct to the front wheels through_ 
cone clutches in the flywheels of the engine. A low 
speed , which is thrown in by means of a small mul
tiple-disk clutch, is also provided.  The Christie and 
the Frayer-Miller cars are each provided with a two-

Scientific American 
circulated by a gear pump, gear-driven. The hub and 
spokes of each wheel of Christie's car are a single 
manganese-bronze casting. The rims are attached to 
the spokes by bolts. A special brace is used to  remove 
the nuts, and it is possible to change a rim and tire 
in less than two minutes. The wheel base of the car 
is 101 inches. The tread is slightly wider than usua\. 

The Panhard car, as usual, was driven by Mr. George 
Heath. This car had no particular innovations. The 
120-horse-power engine consists of four individual 
steel cylinders of 180 x 185 millimeters ( 7 .086 x 7 .283 
inches ) bore and stroke. The cylinders are fitted with 
corrugated copper water jackets and integrally-cast 
heads having inlet and exhaust valve chambers placed 
symmetrically, one on each side. The .spark plugs, 
fed from a gear-driven high-tension magneto, are 
located in the side of the inlet-valve chambers. The 
water is circulated through a honeycomb radiator by 
means of a centrifugal pump. No fan is used. An 
hydraulically-regulated Krebs automatic carbureter is 
employed. A steel multiple-disk clutch is placed be
tween the engine and transmission, which is of the 
selective type giving four speeds ahead .  The fuel 
tank has a capacity of 30 gallons. The car has a 
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racer bas separately cast cylinders with inlet and ex 
haust valve chambers located symmetrically on each 
side. The bore and stroke are about 61h x 61h inches . 

The cylinders are fitted with copper water jackets . 
A multiple-disk clutch, consisting of 56 steel rings 
having an 8-inch hole in the center and an outside 
diameter of 9 inches, is used. A 4-speed selective-type 
transmission is used. Ball bearings are employed 
throughout, except in the engine. A 40-gallon gasoline 
tank is fitted. The wheel base is 114 inches, and the 
tread 52. Like all the other foreign machines, this 
car has deta9hable rims. 

The 130-horse-power Hotchkiss racer is one of the 
most refined French machines. Ball bearings are used 
throughout, even in the engine crankshaft. The cylin
ders of 160 x 180 millimeters ( 6 .299 x 7.086 inches ) 
bore and stroke, are cast integrally in pairs. They are 
fed from a d ouble-spray carbureter with perpendicular 
air currents, the carbureter being supplied with fuel 
by gravity from a 33-gallon tank. A centrifugal pump 
circulates the cooling water through a tubular radia
tor. No fan is provided.  A pressure-feed oiler is em
ployed. An Eisemann high-tension magneto supplies 
the ignition current to the spark plugs. The spark 

Wagner on His IOO·Borse·Power Darracq Racer, Which W on in 4 Hours, 50 Minutes, 
IO! Seconds-'an Average Speed of 6 1 .48 Miles an Hour. 

Walter Christie on His Direct·Drive 50·Home-Po1f�l' J�,acer, Which, at 
the · End of the 3rd Round; was Running in 7th Place. 

Clement on His I OO-Horse-Power Racer, Who Finished Fourth in Heath on His 1 20-Horse-Power Pan hard, Which Was in 9th Place at the 
5 Hours, I l\'linute, 59! Seconds. End of the l'Sth Round. 

THE WINNING FOREIGN MACHINES IN THE THIRD INTERNATIONAL RACE FOR THE VANDERBILT CUP. 

speed transmission merely, instead of one giving three 
or four speeds.  Owing to the demolishment of his 
120-horse-power racer from a collision with a telegraph 
pole when practiSing, Mr. Christie  was obliged to fall 
back · upon his first touring car, which had just been 
completed ' but never run. He transformed it  into a 
racer in time to enter the elimination race, in which 
he was running in fifth place at the finish, and thus 
was placed on the American team. His "touring-car 
racer" is of the same horse-power as the Haynes 
machine, which was the only other low-powered car on 
the American team ; but on account of its l ight weight 
and extremely efficient drive, it was able to make much 
faster time than the latter, and consequently to stand 
a chance of winning. At 1,000 R. P. M. of the engine 
and wheels ( which are shod with 28  x 3 ljz -inch Dia
mond tires ) Christie's car m akes 83  miles an hour. 
The novel features of this machine are the engine, 
which has copper water jackets, with a large exhaust 
valve in the center of each cylinder head surrounded 
by four small, flat-seated ,  automatic inlet valves ; and 
the radiator, which, as can be seen in the photograph , 

i� made up of a large number of finned tubes placed 
lengthwise in front of the dashboard . The water is 

wheel base of 2 .4  meters ( 94 .48 inches ) and a tread 
of 1.2 meters ( 47 .24 inches ) .  It  is fitted with 870 x 90-
millimeter ( 34 1,4 x 3 ljz-inch ) tires on the front wheels 
and 935 x 135-millimeter ( 36.8 x 5 .3 -inch ) tires on the 
rear. It  weighs complete 1,000 kilogrammes ( 2,204 
pounds ) plus the 15 pounds extra allowed for the 
magneto, which makes a total weight of 2,219 pounds. 
It was one of the smallest and highest-powered cars 
that c ompeted. 

The 1 20-horse-power De Dietrich racer, d riven by 
Duray, was one of the most formidable-appearing of 
the foreign cars. It has a 4-cylinder, 7 .28  x 6 .. 28-inch 
engine having the cylinders cast in pairs. Unlike 
its mate the Panhard, this car has the older form of 
double side-chain drive to the rear wheels instead of 
a shaft drive. The engine has a cone clutch, centri
fugal water pump, make-and-break magneto ignition, 
and a speciitl form of carbureter designed for perpen
dicular air currents. The wheel base and tread of this 
car are 116 and 55 inches respectively. Its weight is 
2,204 pounds. This ear is fitted with a 4-speed trans
mission, and it is geared to make extremely high 
speed.  

The engine of the Clement-Bayard 125-horse-power 

is set at 90 millimeters ( 3 %  inches ) advance ( meas
ured on the flywheel ) ,  and the entire control of the 
engine is had by throttling it .  This car is fitted wi th 
shaft drive. Nc shock absorbers are required, on account 
of the suppleness of the springs. A leather-covered 
cone clutch is fitted in the motor flywheel. The trans
mission gives four speeds.  Detachable rims fitted with 
870 x 90-millimeter and 935 x 135-millimeter tires 
front and rear are employed.  The wheel base and 
tread of this car are 104 and 57 inches respectively. 

The German team consisted of but two 120-horse
power Mercedes racers, as Mr. Foxhall Keene's rna· 
chine, which otherwise would have run, was disabled 
by cracking a cylinder during practice. These two 
cars are similar in most respects to the 1905 Mercedes 
racers . A new form of spiral clutch known as the 
Lindsay is employed, however. The cylinders, of 7-
inch bore by 6-inch stroke ( approximately ) ,  are cast 
in pairs. The well-known honeycomb radiator and 
centrifugal water pump, together with the low-tension 
magneto ignition, are retained.  The wheel base of 
these cars ' is 115 inches, and the tread 53 1h .  

The I talian team consisted o f  three 1 20-horse-power 
Fiat racers and two 120-horse-power Halas. Both of 



OCTOBER 13 ,  1906. 

these makes have integral cylinders cast in pairs, the 
cylinder dimensions of the former being 71,4 x 6 lh ,  
a n d  those o f  the latter 7 1,4  x 5 %, inches. Both makes 
have a final d rive by chains to the rear wheels. Both 
are provided with multiple-disk clutches, four-speed 
transmissions, etc. The wheel bases and treads are 
respectively 112 x 52  and 116 x 55  inches. 

The third Vanderbilt race was run on Saturday, 
October 6, under threatening weather conditions. 
There was a delay of fifteen minutes in starting the 
cars, the first car to get away being the 115-horse
power Thomas racer, driven by Le Blon. This car rep
resented America, it having finished second in the 
elimination trial. Car No. 2,  Mr. George Heath's 
Panhard, started one minute later. The third car 
was the German Mercedes, driven by Jenatzy. Lan
cia's Italian Fiat was fourth, and was followed by 
the remaining machines in the following order : 
Fifth, the Frayer-Miller racer, representing America ; 
sixth, the French Hotchkiss machine, driven by 
Shepard ; seventh, the second Mercedes, driven by 
Luttgen ; eighth, Nazzaro's Fiat ; ninth, Tracy's Lo
comobile ; tenth, Wagner's Darracq ; eleventh, car No. 
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Hotchkiss ) was the foremost Amel'ican car. The 
fourth round witnessed the passing of Duray by 
Lancia, who n ow held second place, with Jenatzy 
third and Duray fourth . When the race was half 
over the same order prevailed save that Duray was 
third, Jenatzy fourth, and Clement fifth. The Loco
mobile held tenth place, and the Thomas twelfth. 
The Haynes held fourteenth pla� and the Christie 
fifteenth. Clement, who had been running in fifth 
place since the second round, still held this position. 
In the eighth round Jenatzy changed places with Duray 
once more, taking third pla{)e instead of fourth.. I n  
t h e  ninth round h e  crept up to fourth place, while 
Duray obtained third, and Jenatzy fell back to fifth. 
This order was maintained throughout the tenth round. 
This round was completed by Wagner in 4 hours, 50 
minutes, 10 2-5 seconds, or at an average speed of 61.43 
miles an hour, as against 61.49 made by the winning 
80-horse-power Darracq machine last year. Lancia, 
with his 120-horse-power Fiat, was second in 4 hours, 
53 minutes, 28  4-5 seconds, which corresponds to an 
average speed of 60.74 miles an hour, while Duray 
was third in 4 hours, 53 minutes, 44 2-5 seconds, o r  

The race was a close one among the leaders from 
start to . finish, but at no time during it did the Ameri
can cars appear to have any chance of winning. Tire 
and other troubles were given as the cause of their 
falling behind. Not all of the American cars were 
fitted with detachable rims, so that tire trouble, no  
doubt, figured largely in the performances of some of 
them. Although the Locomobile showed the fastest 
speed, it did not make as even speed on the various 
rounds as it did last year. The Christie machine had 
the honor of being the American car to win a place 
nearest the front. At the end of the third round it 
had moved forward from the ninth to the. seventh 
place. The showing of the two Mercedes machines 
was a good one, and was quite different from that made 
by these cars in previous years. Two of the Italian 
Fiat racers also made a fine performance ; the third one, 
driven by Dr. Weilschott, broke its steering gear at 
the turn and hill near Manhasset, and ran through the 
wire fence into the crowd. A boy was killed, and two 
bicyclists had a very narrow escape. The driver and 
mechanic were thrown out and injured, although not 
seriously. Shepard's Hotchkiss also struck and killed 

Shepard on His I SO-Horse-Power Hotchkiss Racer. Luttgen on His 120-Horse-Power Mercedes Racer. 

This car struck and killed a man during the race. It was running 6tb at the end of the 6th round. 

but in the following round it broke its crankshaft. 

A dnplicate Mercedes, driven by Jenatzy. was 4th in 5 hours, 4 minutes. 38 seconds- an average 
speed of 68�ljl miles an bour. Lnttgen was 12th at the end of the lIh round. -

Lancia at the Wheel of His 1 20-Horse-Power Fiat Racer, Which Finished Second in 4- Hours. Duray on the 1 20-Horse-Power De Dietrich. He Finished 1 6* 

1)3 lUinutes, 28* Seconds-an Average Speed of 60.14 Miles an Hour. Seconds Behind Lancia and Obtained 3rd Place. 
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1 2, the Italian Itala, driven by Cagno ;  twelfth , No. 
14,  the Haynes ; thirteenth, No. 15, the French 
Clement-Bayard, driven by A. Clement ;  fourteenth , 
No. 16,  Dr. Weilschott's Fiat ; fifteenth, No. 17 ,  
Walter Christie's 50-horse-power Christie ; sixteenth , 
No. 18,  Duray's 120-horse-power De Di etrich ; seven
teenth, No. 19, Fabry's 120-horse-power Hala. 

The fastest car in the first round appeared to be 
Wagner's Darracq, which covered the 29 .71  mile cir
cuit in 28 minutes and 26 seconds. Jenatzy's Mer
cedes was second in 30 minutes and 2 seconds ; Duray, 
on th e  De Dietrich, being third in 30 : 18, and Lancia 
fourth in 30 : 27 .  The second round saw Duray pass 
both Lancia and Jenatzy and move into second place, 
while Lancia was 17 seconds ahead of .Jenatzy at the 
end of this  round. The Locomobile, America's chief 
hope, held twelfth place. The third round found the 
Darracq still in the lead with Duray, Lancia, and 
Jenatzy a close second, third, and fourth. The Clem
ent-Bayard moved up from sixth to fifth place at the 
end of this  round ,  while Christie,  who stood seventh 
some 8 minutes !)I)pjnq tn\) �ixtb machine ( the 

16 2-5 seconds later. Clement 'was fourth in 5 hours. 
1 minute, 59-4-5 seconds. .J enatzy, ou his 120·horse
power Mercedes, was fifth in 5 hours; 4 minutes, 38  
seconds, corresponding to  an average speed of 58.51 
miles an hour. 

The race was witnessed by srme 200,000 people, and 
the drivers experienced great difficulty in making fast 
speed on account of the crowds of people which flocked 
upon the course. At some of the turns .in the straight
away stretches the crowd was so- dense that the road 
was completely obscured, and the drivers were obliged 
to shut off power and slacken speed while the people 
moved slowly aside. This detracted considerably from 
the speed that would otherwise have been made. Tracy, 
the American driver, protested to Mr. Vanderbilt about 
this crowding of the course, and at one time the Re
feree threatened to call off the race on account of it. 
Although Tracy made very slow time on his first round 
tlecause of the crowd$ \he subsequently, on his fifth 
round, made a record of 26 minutes 21 seconds, which 
was an average speed of 67.65 miles an hour-a remark
able performance in view of the ten dangerous turns. 

a man shortly after making th3 turn at Mineola. These 
were the only fatalities so far as can be learned at the 
time we go to press. The wonder is that there are not 
many more on account of the crowding of spectators 
on the course I f  the race i s  run another year in this 
country, the course should be thoroughly protected by 
a large number of soldiers, as is done in France. 

The result of this race seems to show that France, 
Italy, and Germany are still a considerable distance 
ahead of America in the building of racing cars. When 
it comes to a touring car for pleasure purposes, however, 
there is  but little to choose between a foreign machine 
a_ l one built at home. As far as the perfecting of the 
touring car is concerned, the hard endurance tests 
which some makers give their cars are far preferable 
to a 300-mile speed contest like that held last Satur
day. If these races must be held in the interest of 
sport, by all means let those conducting them protect 
the thousands of spectators who flock to see them, and 
who appear to be utterly unaware of the great dan
gers they are running in standing near to the racers as 
they flash by. 



THE TEL TOW CANAL. 
BY OUR BERLIN CORRESPONDENT. 

The Teltow Canal, which has just been completed 
a nd is one of the largest artificial waterways ever 
constructed, is mainly �ntended to avoid the passage 
through Berlin in connection with the lively traffic 
going on between the rivers Oder and Elbe ; and 
while shortening the way from the River Elbe to the 
Upper Oder by 15 kilometers ( 9.3 miles ) and the 
journey Elbe-Upper Spree by 13 kilometers ( 8  miles) 

eliminates the difficulties encountered in draining such 
Berlin suburban communities as are situated to the 
south and west of the metropolis. Starting at the 
Glienicker Lake, it traverses the Lake of Griebnitz, 
from the upper end of which it follows the Beke Val-

The Switches Near the Locomotive Shed. 

Scientific Amerfea.a 
The slopes have a gradient of 1 : 3  below water and 
1 :  5 or 1 :  2 above water, according to the strength ot 
the soiL On both banks runs a towing path 2 meters 
( 6 _56  feet ) in breadth, the crest of which lies at 1 _5 
meters ( 4.9 feet ) above high water. Beyond this path 
there is a protected strip 1 meter (3.28 feet ) in 
breadth_ An aggrejate of  nine railway bridges and 
forty-six viaducts lias been constructed in connection 
with the main canal and its branches. 

The sluice situated at Machnow is a most remark
able plant, chiefly because of the · electric operation 

provided throughout, both f or the syphons serving to 
fill and to empty the chambers, the lifting gates, and 
the special crabs facilitating the entering and . issuing 
of vessels_ Between the two chambers, each of which 
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their counterweight are placed. For the electric op
eration of the winch has been installed a rotary cur
rent motor for 220 volts tension ( of 15-horse-power 
capacity with 600 R. P. M.) A switch designed like a 
railway controller serves to .start it while the winch is 
cut off in the two terminal positions by terminal cut
outs actuated by the gates or counterweight tanks when 
at their highest position_ These cut-outs at the same 
time serve to reverse the motor. A centrifugal cut
out has been provided to avoid any danger arising 
from an excessive speed of the motor_ 

The sluice is  operated as follows : 
The boats arriving at the sluice enter projecting 

wooden guides about 140 meters ( 459 feet ) in length, 
whence they are carried into the sluice chambers by 

Shed for Electric Towfng Locomotives 

Towing Barges by Electric Locomotives on the Teltow Canal. 

ley, and after cutting two roads and three double-track 
railways,  [lasses through a large sluice situated at 
Mach now. After next traversing the villages of Lich
lerfelde and Steglitz and crossing the High Teltow, it 
continues its course through the western plains of the 
River Spree and the numerous Berlin suburbs situated 
there_ 

The cross section of the canal was designed in ac
cordance with that of "stan dard" boats, that is, barges 
of 600 tons capaCity, 65 meters ( 213 .2  feet ) in length, 
8.6 meters ( 28 .2  feet ) in breadth , and 1.7 meters ( 5 .57 
feet ) in draft. The useful breadth of the bottom was 
accordingly chosen as 20 meters ( 65 .6 feet ) with a 
depth of 2 .5  meters ( 8 .1  feet ) beneath low water in 
the middle and 2 .1  meters ( 6 _6  feet ) at the sides. 

THE TELTOW CANAL. 

is connected to the upper and lower ponds by channels 
2.46 square meters ( 2 6 . 5  square feet ) in cross section, 
there is an outlet channel 2 5  cubic meters ( 883  cubic 
feet ) per second in capacity, serving to discharge the 
Upper Spree in the case of high water_ 

The chambers are locked by huge vertical gates. A 
pump of one cubic meter capacity per second serves 
to carry the water used in the sluice back into the 
river Spree in the case of low water_ The gates are 
moved in directions parallel and vertical to the axis 
of the sluice by two systems of rollers running in a 
vertical cast-iron guide. The gate elevator comprises 
an electrically-operated spur wheel winch with a Shll ft 
traversing the whole breadth above the gate, on which 
shaft the pulleys required in supporting the gate and 

Electrically-operated tractors or crabs running on the 
poles which project beyond the platform of the guides_ 
The crab motor ( 1 1 horse-power)  has been so de
Signed as to insure a speed of 1 meter { 3 .28 feet ) per 
second, with the largest canal barges ; the crab is 
1 ,500 kilogrammes ( 3 ,300 pounds ) in weight. The 
cl:rrent is collected in the way usual with traveling 
cranes, while the barges are connected to the crab by 
the hauling tow fixed on one side to the towing pole, 
�md on the other to the drum arranged on the crab , 
-\ SI eelal advantage of crabs as against the capstans 
otherwise used is  that the handling of long ropes is 
avoided, thus eliminating much risk to the operator_ 
The sluice master, from a cabin situated in the middle 
of the platform, controls all the opera.tions, signa.ling 
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by means of an electric bell and a green lamp si�al 
"Gate off" to the operator in the switching room, who 
in order to acknowledge switches out both the bell 
and light. The signal " Stop" is given by means of 
bells and a red incandescent lamp only in case of 
emergency. To the south 
of the gates at the lower 
pond there is the trans
former room, containing 
three transformers of 2 5  
K. V .  A. each f o r  6000/200 
volts, one of which sup
plies the lighting current 
to the building close to 
the sluice, and the other 
the current for the opera
tion of the fore-gate and 
for . the lighting of the 
sluice. Three cables lead
ing to the sluice building, 
switching room, and sluice 
master's cabin respective
ly start from the trans
former room. 

The total time taken by 
a barge in passing through 
the sluice, inclusive of its 
entering and issuing, is 
only 15 minutes. As the 
average load of a standard 
barge is 400 tons, the 
sluice is therefore able, 
allowing for a total of 270  
working days in · the year, 
t o  deal with an aggregate 
annual load of 8 .64 mil-
lion tons, 
might be 
doubled by 

which figure 
more than 
adopting a 

night service. 

Scientific American 

PROGRESS . OF THE NEW YORK CENTRAL 
TERMINAL IMPROVEMENTS. 

The entrance of the first electric train into the 
Forty-second Street station of the New York Central 
Railroad, which occurred on the last day of Septem-

ran over only what is known as the "first zone," 
which extends from H ighbridge for a distance of 7 
miles to the Grand Central station. It was of stand
ard weight, h owever, being made up of eight Pullman 
and special cars, and weighed altogether 550 tons. 

The trip was made on 

The Towing S'ervice.
Trials made by Messrs . 
Siemens & Halske on 
the Finow Canal at the 

Electrically·Operated Tractors for Hauling the Barges Into a Double Lock. 

schedule time, and served 
to indicate that the' equip· 
ment is in running order 
and is capable of  perform
ing the work for which i t  
is designed. I t  is the ex
pectation of the company 
that the regular service 
will be operated electric
ally by about the 10th of 
November. The trains will 
be hauled by electric loco
motives to and from High
bridge, where, for the pres
ent, the electric locomo
tives will be switched off, 
or on, a >;  the case may be, 
and the steam locomotives 
take their place. Although 
oniy a portion of the whole 
electric zone will be oper
ated in November, the work 
of equipping the system as 
far as Croton Landing on 
the main line, and White 
Plains on the H a r I e m 
branch, is well advanced, 
and it will not be long be
fore the . trains will be elec
trically operated between 
Forty-second Street a n d  
those two points. By the 
courtesy of W. J. Wilgus, 
vice-president of the com
pany, we present a series 
o f  photographs showing 

end of the nineties had shown the cost of .operation 
of electric towing locomotives to be rather low, while 
the equipment ·of the plant entailed a most consider
able outlay. In order, therefore, to secure a dense 

( Continued on page 268. ) 
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ber, indicates that the first section of this great work 
of electrical equipment will be soon handed over to 
the operating department. It is true that this was 
merely a trial train, carrying the leading officials and 
guests of th'e New York Central Railroad, and that it 

Northeasterl], Portion of Grand Central Yard, Showing Sub-station, Express Level, and 
Steel work Erected Above Suburban LeveI. 

the present condition of 
the work, and by way of 

making them clear we will briefly recapitulate the 
leading features of the whole plan of terminal im
provement. 

The new station yard commences at Fifty-seventh 
Street, where the tunnel has been excavated to the 

The tracks are built with in the concrete structnre, and the station is placed transversely above It. Tbe'sloplng approach ill 
the foreground is the unfinished street, wbicb is to be carried over tbe tracks. 

ThiS power house aud that at Yonkers afe Oll i l t  in duplicate ; each will have >ufticiellt capacity 
to operate the whole electric zoue. 

The New Highbridge Station. Interior View of Port Morris 40,OOO·Horse·Pow el' Powel' House. 

PROGRESS OF THE NEW YORK CENTRAL TERMINAL IMPROVEMENTS. 



268 

full width, 140 feet, of Park Avenue. This provides 
for ten parallel tracks, which will be. continued down 
to Fiftieth Street, where they will diverge into the 
main yard, and occupy the space from Lexington A ve
nue to within 100 feet of Madison Avenue, as far down 
as Forty-third Street. From Forty-third Street to 
Forty-second Street the station ground will be bounded 
by Vanderbilt Avenue on the west, and by Depew 

Scientific ADlerican 
and a large brewery. The excavation involved some 
heavy underpinning to these buildings, all of which 
has now peen completed and faced with the heavy I
beams and concrete retaining wall, illustrations of 
which have been given in our previous articles on this 
work. The steel work which carries the upper level 
has, most of it, been put in. The work is being car
ried forward so rapidly that the whole of the open 
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all ready for operation within a few weeks' time. 
The rOlling stock equipment for the electrical serv

ice will consist of 95-ton electric locomotives of 2 ,500 
horse-power. This is 1,000 horse-power greater than 
that of the most powerful express steam locomotives 
of the New York Central Company. The locomotives 
will be used for hauling express trains between Forty
second Street and Croton Landing. The suburban 
service will be operated by all-steel motor ' cars, similar 
to those developed on multiple-unit, urban, rapid
transit railways. Each car will seat sixty-four persons, 
is equipped with two motors, lighted and heated elec
trically, and in the summer will be ventilated and 
cooled by electric fans. The belief that the new serv
ive will be marked by all those well-known advantages 
that come from the use of electric traction was veri
fied during the trial trip of the special train, referred 
to at the opening of this article, when the freedom 
from jolt in starting and the rapid acceleration and 
general smoothness of running were very noticeable . 

. .. . , . 
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( Continued from page 267. ) 
traffic, a monopoly was obtained from the District 
Council. 

Yonkers 40,OOO.Horse-Power Power House on the Hudson River. 1'lIe Engine Room WiH Contain 
Six Curtis Turbo·Henerators. 

The type of electric towing locomotive adopted 
comprises a front truck, each of the axles of which 
is driven by a series motor of 8-horse-power perman
ent output, with 800 R. P. M. at 550 volts, its opera
tion being effected through a double toothed-wheel 
gearing. At the back there is a freely-moving axle. 
The underframe carries a horizontal shaft on which 
the towing pole is carried vertically and operated by 
means of a 3-horse-power motor with spur wheel gear
ing and screw and nut drive. The towing rope is 
wound up on a drum operated by a 3-horse·power 
motor through worm wheel gearing, which is con
nected to the shafts by means of a friction clutch, the 
springs of which are so adjusted by hand as to have 
the drum turn round the shaft, the rope being grad
ually disengaged from the drum as soon as a pull 
of 1,200 kilogrammes is exceeded. As in starting a 
pull of about 2,000 kilogrammes ( 4,400 pounds ) is 
required to deal with a fully-loaded 600-ton barge, the 
rope is accordingly disengaged gradually, thus avoid
ing any violent shock. The weight of the locomotive 
is 7 ,500 kilogrammes ( 16,500 pounds ) .  Its design is 
entirely differe:- L from that of the experimental loco
motive used in connection with the Finow Canal trials, 
its output being moreover considerably higher, while 
even the auxiliary operations are carried out by the 
aid of electricity. 

Place on the east. Both the station and the yard will  
be built  on two levels, the upper level being devoted 
to express tracks and covering practically the whole 
of the area above described, the lower level being re
served for the suburban trains. Of the four tracks in 
the Park Avenue tunnel, the outer two, which will be 
reserved for incoming and outgoing local trains, will 
lead to and from the suburban level by means of two 
inclines built on a two per cent grade. 

The terminal station will be a monumental struc
ture, with a frontage of 300 feet on Forty-second 
Street, and 680 feet on Vanderbilt Avenue. All of its 
accommodations have been planned on a vast scale, 
with a view to meeting the future increase of traffic. 
The ticket lobby will be 90 feet wide by 300 feet in 
lertgth, the grand concourse 160 feet wide by 470 feet 
in length, �ith a clear height from floor to ceiling 
of 150  feet. To the north of the station building and 
over the tracks will be erected a vast office building, 
of the same architectural characteristics as the main 
station building, and with sufficient accommodation 
for the officials and the army of professional and 
clerical employees of the company. 

In order to meet the requirements of the city as 
to restoration of the streets, the whole of the upper 
or express level of the station and yard is being low
ered 15 feet below the present track level, and the 
suburban tracks will be 20 feet below this, or 35 feet 
below the present level. This, however, does not rep
resent the vast amount of excavation that is being 
done ; for within the area of the new yard was in
cluded much ground that extended considerably above 
the average level of the old yard. The total amount of 
estimated excavation is 2 ,000,000 cubic yards, and of 
this over 25  per cent has been taken out. 

The work which has been done to date at the ter
minal has consisted of .  the widening out of the yard 
entrance to the full width of Park Avenue, and the 
excavation of the easterly portion of the express and 
suburban station yard. At present, practically all of 
the east side of the 43-acre upper yard has been car
ried down to its final grade at an average depth of 
about 30 feet below street level, and excavation is now 
being done at a depth of 50 feet below the street on 
the 20-acre lOW-level yard. The company is com
pleting this easterly portion of both upper and low
level yards first, and building a temporary station be
neath the Grand Central Palace, with a view to shift
ing the traffic over to this portion of the yard and 
operating it electrically. The excavation of the central 
portion of the yard and the construction of the main 
station will then be carried on.  and when this is com
pleted the westerly section will be attacked. 

The approach to the temporary station and the up
per and lower yard levels is shown in two of the 
accompanying photographs, one of which is taken 
looking north , and the other south . The tracks which 
lead from the tunnel . to the yard extend on a falling 
grade past a series of large buildings to the east of 
Park Avenne, among which are the Steinway factory 

cut, shown in our view 'of the excavation looking 
south, has been roofed over since the photograph, a 
very recent one, was taken. The yard is bounded 
along its easterly side by a heavy concrete retaining 
wall of an average height of 21 feet, and this wall 
extends from the Grand Central Palace to the large 
sub-station known as No. 1,  which forms the back
ground of the accompanying view of the station yard 
looking north. The sub-station consists of two build
inl's in duplicate, with a 3 0-foot opening between them 
at  the center. Each building is 200 feet in length by 
40  in width and 100 feet high , and here will be housed 
the transformer and converter plant for the use of 
the yard and tunneL 

The most advanced portion of the work is the COll
struction of the two power houses, each of about 
40,000 horse-power capaCity, one at Yonkers, and thf 
other at Port Morris. At present each of these is be 
ing equipped with four Curtis turbine generators ; and 
there is provision for two other units in each of the 
plants, making in the two stations a combined capacity 
of over 80 ,000 horse-power. The Port Morris station is 
complete and ready for operation. That at Yonkers 
is in an advanced stage of construction, and will be 

The current operating the locomotive is branched 
off behind the lightning arrester and induction coil 
and goes on, first, to the motors serving to lift the 
towing pol e ;  second, to the motors operating the rope 
winch ; third, to the electric l ighting system ; and 
finally, through a fuse and self-acting switch-out, to 
the controller of the two traveling motors. The loco
m otive has been designed for conveying two standard 
barges with an aggregate useful load of 12,000 pounds 
at a speed of about 4 kilometers ( 2 '\6  miles ) per hour, 
or four Finow barges with about 8 ,000 kilogrammes 
( 1 7 ,600 pounds ) at a speed of 4.5 kilometers ( 2 .8  
miles ) .  

View of Excavated Easterly Portion of Grand Central Yard Looking South , Showing Suburban },evel 

and Steelwork for Carryin� Upper Express Level. The Retaining Wall to the },eft Fronts on 

Lexington Avenne. 

PROGRESS OF THE NEW YORK CENTRAL TERMINAL IMPROVEMENTS. 
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As the canal traverses two extensive lakes on 

which the use of electric towing locomotives was out 
of the question, propeller operation had to be re
sorted to on these sections. Several solutions of this 
problem were tried ; viz., first, an electrical three
screw towing barge deriving its energy either from 
an accumulator battery carried on board or from two 
different types of trolley wire ; second, an alcohol
operated barge ; third, a suction gas boat of the 
R orting system ; and finally, a towing steamer, the 
boiler of which was fired by means of coal-tar oil. 

The economical results of the experimental service 
failed to warrant the adoption of the electrical barge, 
in spite of the obvious advantages of electric opera
tion. It is, however, contemplated to continue these 
trials, and eventually to adopt this interesting system 
of towing on the two lakes. For the moment, the 
current consumption is about three times higher than 
in the case of the locomotives. The alcohol barge 
was found to be quite impracticable, while experi
ments begun on the suction gas towing barge had to 
be temporarily discontinued in view of the inefficient 
design of the motor. The ordinary towing steamer 
was, however, found to be quite satisfactory. Its fire
place, designed on the Korting system, consists main
ly of a nozzle in which the oil, having been pulverized 
under pressure, is thrown out in a fine veil. A 
smokeless combustion and most economical fuel con
sumption is insured by fitting a preheater, while the 
boilers are equipped with superheaters. The con
sumption of heating oil was found to be about 0 .5  
Idlogramme per horse-power-hour. 

Alcohol trom Corncobs. 

The Department of Agriculture is developing a new 
industry in the production of alcohol from corncobs, 
which, the Department says, promises to be of much 
commercial value. Investigations are being made at 
Hoopeston, Ill. ,  and have proved that the large quan
tities of corncobs which every year go to waste can be 
made to produce alcohol in sufficient quantities to jus
tify the erection of a distilling plant in connection 
with a corn cannery. 

So far the Department has succeeded by simple meth
ods of fermentation in getting a yield of 11 gallons of 
alcohol from a ton of green cobs, and, by similar meth
ods, in getting 6 gallons of alcohol from a ton of green 
cornstalks. A Department official says that these tests 
show that there are 240 pounds of fermentable sub
stance in a ton of green field cornstalks, which will 
yield about half of their weight in absolute alcohol. 
In round numbers, a ton of stalks will produce 100 
pounds of alcohol or 200  pounds of proof spirits. As 
a gallon of alcohol weighs nearly 7 pounds, there 
should be 15 gallons of alcohol in a ton of stalks. The 
addition of the corn on the cob adds further to the 
possibilities of alcohol obtainable from a ton of cobs, 
and will have its influence in bringing the quantity 
to a greater figure. 

communis, which indicate a contamination by fecal 
matter and cause typhoid fever. The springs of A vre 
are to be classed with such water sources, and two 
chemists, Messrs. Dienert and Bouquet, accordingly 
investigated the springs. The result of their researches 
has been communicated to the Academie des Sciences. 
It would seem that there is some connection between 
the purity of a spring and its radio-activity. The 
springs of A vre are all radio-active ; the purest of all, 
that of Breuil, is more radio-active than the others. 
It may be, therefore, that pure springs owe their 
poverty in microbes to their radio-activity. Is  this the 
indication of a possible method of purification of 
waters ? At all events, there might be a supplementary 
means of assuring ourselves of their harmlessness to 
the public health. 

. � . . . 
Officia l St u d y  of E a rtI' q ua kes. 

.. f . , . 

A . state institution for the study of earthquakes was 
founded last year in connection with the Hamburg 
Physical Laboratory. The institution has been erected 
at the cost of a private citizen of the town, and has 
recently been opened. It  corresponds with 245 other 
institutions of a similar character in various parts 
of the world, and more especially with the German 
Imperial Central Earthquake Institution at Strasburg 
in Alsace . 

Radio-A ctivity and P u rit y of Springs. .. I e  . ..  
There are known to be springs that, while issuing 

from fissured and cracked soils and which hence would 
seem fated to contain microbes, contain scarcely any 
of the latter ; particularly is this true of bacilli coli 

Experiments are b eing made at the Auszenjade 
Lightship with a bell fixed beneath the surface of the 
water, to ascertain how far sound signals interfere 
with one another. 

RECEN TLY PATENTED INVENTIONS. 

Of Interest t o  Farmer ... 

] )J{A]j',[ APPAHA'L'U S .-H . .JOHNS, 'l'roy, Pa. 

and permanently a ttached to the surface of a table-syrup designed for use on griddle-cakes 
wall formed of contiuuous masses of concrete and the like ; and it consists in a new product 
or other plastic material. of a very palatable c haracter and h igh dietetic 

S H ELF.-PAUL STEEG, Danz ig, Germany. An quality and one which also has a certain thera
essential part of the invention consists in tbe peutic value, the re being no hurtful minerai 
means empl oyed whereby each shelf Is clamped ingredients and n o  low-grade adulterants. 

bottom of a pia tform and are engaged by ob
structions and deflected here and th ere, meet
ing other obstructions, until they reach the 
bottom. The circular form of the cars and 
pec u l i a r  arrangement of wheels permit the 
cars to revolve or run in any direction wltb
ont overturning. Padding prevents Injur'y to 

In this case the invention is an improvement 
in draft apparatus designed for immediate use 
for a l l  kinds of hitching on farms,  in lumber 
woods, or elsewhere where it  is  desired to 
rendily ("onnect the timber with the load. The 
eonstruction is simple,  easily applied, and can 
he adjusted for use in almost every location 
where a draft apparatus of the sort is desired. 

at any desired height upon the columns by the I 
weight of the shelves and that of the load I resting on the same. The shelves are sus- ' 
pended from above, each one being supp orted 
by the means employed for clamping it. By 
this arrangement the center of gravity of the 

Machines and Mechanical Devlce8. the occupants, and the incline angle permits 
STA I R-ROnTING MAC H IN E .-S . P. WOOLF, 

the cars to descend gently, s o  that contact 
O maha, Neb. S t ·  f b . I d with the posts will be gentle,  but still suf-uppor mg- rames emg c ampe ficient to cause the car to rebound with its upon a stringer, the carriage is  adjusted, and 

CL]MNI<JR I<'OR DI SK HARROWS.-A. C .  loaded shelf is situated below t h e  p lace where the bra:e-chuck applied t o  the upper end of 
GAYLORD, G a lesburg, I l l .  The invention refers th I " t  t d I an Inclmed shaft. Pressure of the shoulder 
particularly to that class of disk harrows in 

e c amp IS SI u� e . ; against end of the chuck tends to drive the 
which the disks are a rranged in gangs aud are J EWELRY-CASE.-H. W; SMITH, Newfield,  bit  forward, exerting a downward force thereon 
p r ovided with individua l scrapers by which the N. J. This improvement is in cases for hold- I to hold It more firmly in the groove it cuts. 
earth and trash accumul a ting upon the disks is ing and displaying necklaces or other chains, ' In a five point bit, the cntters slant from the 
rpmoved, its object being to produce a device the object being to provide a device that will bottom upward and Incline toward the shaft 
which shall be efficient and one in wh ich the be neat and attractive in appearance and so and the lower edge of each cutter is a point 
s'crapers can be adjusted to meet varying con· constructed as to firmly hold on its outer side standing at approximately a right angle with 
ditions. the p ortion of a chain to be displayed and the cutter. Points cut the grain of the wood having a chambel' for receiving the surplus I n  advance of cutters and when one cutter just 

Of General I nterest. portion of the chain. leaves work the suc ceeding one is a t  fu ll  cut, 
HECORJ) K EgPING SYS'l'EM.-M. D. POL- APPARATUS FOR TIl E PRODUCT I O N  OF the third just entering. 

LOCK, Decatur, III . The principal object of tbe CARBURETED AI R.-A. PERRIER, 47 Place St. ART OF MAK I NG BUTTON 8 .-W. S .  WAT
invention is to provide a ledger or permanent Michel, Marseilles,  France. The apparatus is SON, Memphis Tenn. A circular or other kerf 
I:ecord l ine on a suitable portion of a series located in a cabinet and comprises a device for is formed In 

'
the shell and simultaneously the 

of original bills or rec0l"d slips,  said slips forcing atmospheric  air into a container, the shell bounded by the kerf is dressed to form 
serving as tbe p ermanent l edger record.  A device being operated from a motor within the ' 

the face of the button. The kerf is of depth 
convenient system of filing the record slips is cabinet. An air collector relieves the ail' of equal to or greater than thickness of button. 
provided in such a way that the desired record impurities and from it the p urified air is con- After these operations a portion of the back 
wh icb is usually post ed in a ledger can be set due ted to a heater witb i� the ai r tank. H eated of the shel l is ground away or otherwise re
up in l edger form w i thout rewriting it,  and a i r  is conducted from the la tter to carb?reter moved, forming a cavity therein extending 
so that It will  app e a r  in regu l a r  order as boxes, and means supply each box WIth a along a plane surface and extending through 
posted from time to time . It is, therefore, hydrocarbon fluid with which the air is satu - I to the kerf first made. Thus the button Is 
unnecessary to make any copy of the record rated to form a gas. This fi uid is supplied to , simultaneously separated from the shell and 
in posting, this being done by moving the a distributer, and the gas formed in the boxes the back of the button dressed. The bntton Is 
origin a l  bil l  or record s l i p  from the b i l l  pad is col lected in a receiver, whence it Is conducted I now formed excepting the thread-holes, which 
to the desired l e dger pages or files.  An index to a gas-holder and thence through a conductor are dril lable at any time and in any desired 
guide is  als" p rovided for each page or file.  to auy place for c onsumption or utilization. manner. 

eI\IHHI<�LLA - STAND. - '1'. L. MONAGHAN, BARREL - CARRIER. - J. FRAVE L, Dayton, JOURNAL - BEARING. - F. LATULIP, Syra-
New York, N. Y. In the p resent paten t the Ohio. The invention pertains to package-car- cuse, N. Y .  Rubbing su rfaces of mica set edge
object of the invention is the production of riers ; and its obj e�t is to pr�vide a carrier wise to the revolving surfaces are employed. 
an umbrel la-st and which is simple of con- arranged for convellient and qUick attachment Mica has been heretofore employed but not 
struc tion and which wil l euable umbrel las to I to one or two barrels,  to enable a w orkman to with satisfaction on account of difficulty of 
set convenientl y therein with tllP tips upper- readily carry two empty barrels with the use retaining and holding in place the thin laminre 
mos t; wh Ich facilitatps the d I"aj n ing of the of but one arm and hand, and to permit two of mica whose smooth surfaces slip upon each 
wa tel' toward the handle.  workmen to carry a filled barrel  with ease. other. 'L'he invention c onsists in the arrange-

VALVI'J ATTACHMENT j{'OR FOTl N TAIN- HTVEN I LE SAVIN G S  - BANK. - W. G . ment of the blocks of mica sheets and treat-
PEN S .-l<'. O .  ' CONrLL, New York, N . Y. The Hor,)l E S, New York. N. Y. The invention has ment of same designed to secure coherence of 
p rinciPli1 object .of  the inventi on is to provide reference to toy money-boxes ; and its object the sheets and unity of the blocks as a com 
a device which c a n  be applied to ordinary pens i s  to provide a j uvenil e savings-bank which is posite s tructure. 
w ithout changing any of their existing parts, simple and durahl e  in construction and exceed- PACKING APPA RATU S.-A. L. HOLTON, 
and which can be removed from them to per- ingly ornamental and arranged to stlmnlate Norfolk, Va. The invention relates partlcu
mit the pen to he pnt together without the saving by constantly reminding chil dren and larly to apparatus such as covered In Mr. Hol
, alve and not necessitate the use of any ad- other persons of a home that may be owned ton' s former patent, and comprising a counting 
ditional ' parts or the modifi cation of the exist- if money is  saved. device and means operated from the same for 
ing parts of the pen. delivering separating-strips to separate a pile  

DENTURE.-R. M. CHAIG. Dennison. Ohio. Hard_are. Into desired divisions ; and the present inven-
Oue purpose of the inventor is to provide a DOOR-LOCK.-.J . II. SI M MON S ,  Talmo, Ga. tion relates to certain parts designed to secure 
porcelain tooth or facing so shaped that the The obj ects in this invention are to p rovide a the delivery of the strips in a purely mechan
backing can be quickly and c ouveniently ap- l ock that aIay be adjusted for either the right Ical w ay and witho u t  the necessity of any 
plied thereto and readily set to the tooth in or left hand side of a door, that may he used electrically-operated de ,-iccs.  
such manner as t o  be a fixture therein and as an automatic latch which may be opened by S H IFTING DEVICE FOR TYPE-WR I T I NG 
wherein the backing when in position w i l l  he either knob, and that may be used as a lock MACH I NES.-.T. n. SKE'EN and .T. 1\1. GRAFTON,  
hidd,m from sigb t at the front of the body. operated from the Inside knob; and locked from San Francisco, C a l .  This  invention relates to 

PORTA B I,E GRAIN-SPOUT FOR E LE VA- the inside of the door without a key, but which a device to be applied to type-writing ma
TORS.-G. 'V. BAIER and C. n. HAlER . Cissna cannot be unl ocked from the outer side except- chines which have a single keyboa rd requiring 
Park. I I I. I n  this patent the invention is  an ing with a suitable key. the operation of one o r  more shifting-levers in 
improvemen t in the class of grain sponts or order to p rovide for printing the upper and 
conductors whieh are adapted to tel escope Hou sehold Utl1itie... lower case characters. 'L'he device operates 
and to be adjusted 0\' placed at different angl es I<'LY -E SCAI'E .-A . �'. SAI,OKAR. Lewiston , these Jevers by H simple movement of the knee. 
or Incl inations,  so as to deliver grain into Idaho. In this instance the improvement re- thereby l eaving the left hand free for manipu
different bins or receptacles as conditions may fers to a device adapted to permit flies readily luting the keys and securing those advantages 
require. to escape from a room or other inclosure and at small expense imd little attention to the 

WALT, CONSTRUCT ION .-.T . G. VON H OFE , to prevent them from entering a t  th e same operating parts. 

New York, N. Y. Th is invention has referen ce point. The invention may be attached to a 
to a w a l l  constrnction especial l y adapted for /. window-screen 01' applied to any opening inde- Pertaining to Keereation . 

li se with ('on crei'<' veneered w a l l s. The p rln- penden tly of n screen . AMUSEMENT DEVICE.-E. II . LANIER. 
dpal obje(' t of til(' iDvmtion is to provide TABI,F: ' S Y H U P .-V. M. BACA, Denver, Col. Memphis. Tenn. In operation the cars ar!' 
means wherelJy b ll i l d ing-blocks C;1n be readily '!'his new food c ompound is in the form of a pusbed out of the chute and start toward the 

passengers. 
AMUSEMENT A PPARATUS. - F. W. 

THOMPSON, New York, N .  Y. An object of 
this inventor is t o provide a device in the 
form of an inclined chute or slideway down 
which a person may slide with I ncreasing mo
mentum from top to bottom, with p l easure
able excitement without danger of inj ury.  An
o ther object i s  to c onstruct a slideway of a 
material having inherent and lasting slipperi-
1Iess or smoothness, thereby obviating the use 
of pol ishing substances. 

GAME.-O. HENRICHSEN, New York, N .  Y. 
'L'he purpose of the invention i s  to provide a 
game by which many and varied situations 
may be brougbt about with respect to one or 
more movable objects employed In playing the 
game, and, furthermore, to so carry out th� 
m ain features a s to render the game of 
physical benefit, the tendency being to expand 
the lungs when the player Is In a ction. 

Perta ining to Vehicle ... 

W H I FFLETRE�] - HOOK. - J. G. Mnms, 
Mancos, C o l .  The snap-hook comprises a 
tongue h aving at its butt the eye for a bolt 
connection, at its point end a laterally-ex
tending and tran sversely-curved head-plate. 
and in advance of its butt-eye an upwardly
p rojecting lug and the hook pivoted at i t s  
butt-end to t h e  lug, extending thence for
wardly over the head of the tongue and 
turned beneath the head with its point bearing 
in the hollow. 

C D S H I ON-'l'mE !i"'OR VEH l C LE-WII E Fl L 8 . 
-L. H. BARRY ,  Durango, M exi"o.  The in
ventor employs a wheel rim or felly of special 
construction in direct association with the 
outer face of which he employs a set of di
rectly-adjoining metallic springs together. with 
means for securing the same to the rim. Con
nected to the springs are metallic springs of 
another set also of special construction and 
directly adjoining each oth er, combined with 
which are means for connect ing them together 
continuously about the circumference of the 
rim by which to derive the direct cushioning 
effect as well a s  a uniform tread. 

DES IGN FOR RUBHFlR MA'fTING.-A. .1 . 
WHISLER, Goshen, Ind. :llr .  Whisler has de
signed a rubber matting, involving pa" a l le l  
rows which a r e  striped diagonally in r?versc 
direction, giving the p l easing effects of con · 
trasting shades, and having longitudinal o r ·  
namental b orders at its opposite edges. 

D E S I G N  FOR A F I NGER-R ING.-J. L. 
HERZOG, New York. N .  Y. This inventor has 
secured a design patent fOl' an ornamenta l 
finger-ring. In thp front of the ring the heads 
of two anima ls with wide open mouths touc h .  
On their lower teeth rests a precious stone. 
The band of the remaining part of the ring 
is pla�n.  

NOTE.-Copies of any of these patents will  
be furnished by Munn & Co. for ten cents each . 
Pleas,' state the name of the p atentee,  titl e of 
the invention, and date of tbls paper. 
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Buslntss and PtrSOnAI Wants. Wood-w orking 

Wooden TanRs READ 'rHIS COLUMN CAREFULLY.-You will Machinery 
fiud inquiri", for certain classes of articles numbered I For ripping, cross-cut
in consecutive order. If you m�nufacture these goods tiDjf, mitering, g,ooving, 
write us at once and we will send you the name and bOrIng, scrolJ-S",WlDV edge 
address of tbe par!y desiring the inform'!tion. In [ �g��gwo�O[�'��� ;m!�: 
every ca .. e it ... nece .... ary to give the nero Send for catalogue A. n u mber oC the tnqutrY'MUNN &; CO. The Se neca Fal l s  M'f 'g  C o . ,  

6 9 5  Water St., Seneca Falls1 N .  Y .  

Any Size or Shape 

Steel Towers 
Marine [ron Work,. Chicago. Catalogue free. 
I n qu ir y  No. 8396.-\Vanted, manufacturers of a 

newly invented rot an' gas engine of 8.2 h. J'., the cylin� 
der being contained within a 12�inch fiy wheel. 

For logging engines. J. S. Mundy, Newark. N. J. 
I n quiry No. 839'.-Wanted, a  machine for mak

ing, tamales. 
J.  C. Sparks, B.Sc., E'.C.S .. Chemical Expert. See adv't. 
Inqu iry No. 8398.-For manufacturers of 1Ioor 

scrapers and smoothing devices. 
U U. S." Metal PoHsh. Indianapolis. Samples free. 
Inq u iry N o .  S399.-Wanted. a D? chi�le. similar 

to a typewriter, tor the use of the bhrl(j, for WrItIUg 
musical scores. 

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

I n q u iry No. S400.-Wanted, manufacturers of 
vapol' head screws. 

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

I n q u i l'y No. S401 .-Wanted, makers of distilling 
apparatus. of aU kinds. 

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

I nquiry Xo. S402.-Wanted, a machine for orna· 
menting glassware, aud having a platinum point to be 
heated to white heat. 

The celebrated " Hornsby-Akroyd " safety oil engine. 
Koerting gas engine and producer. Ice machines. Built 
by De La Vergne Mch. Co., E't. E. 138th St., N. Y. C. 

Inquiry No. 8403.-Wanted, quotations for print
ed boot polish tins to hold one and two fluid ounces. 

Manufacturers of patent articles, dies, metal 
at'looplng, screw machine work, hardware specialties, 
machine work and special size washers. Quadriga 
Manufacturing Company, 18 South Canal St., Chicago. 

Inquiry N o .  8404.-Wanted, a machine for bark
ing IOg8, 

Inqui r }' No. 8'105.-Wanted, the outfit and appa
ratus for making and plaLing royal silver metal. 

Inqniry N o. 8406.-Wanted, the address of the 
manufacturers of tbe Munson typewrher" 

Inquiry N o. 840' .-Vlanted, tubinl< butt seam or 
lap seam. � inch outside diameter, No. 24 gauge 13 & S, 
8teel or galvanized. iron ; wanten in 2-inch lengths. 

Inquiry N o .  840S.-}�or manufactarers of sheet 
cell uloid, folded or pressed into tubes 01 U section. 

I n quiry No. 8109.-Wanted, manufacturers of 
flock mdchinery. 

I n q u i r y  N o. 8410.-Wanted, a manufacturer of 
machinery for making confetti. 

Inquiry N o .  S41 1 .-Wanted. manufacturers of 
machinery for makUlg clock movements ; also of those 

, wbO do metal stamping of clock movement parts. 

HINTS TO CORRESPONDENTS. 

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

Reference! "to formf' l" articles or aus\vers should give 
date of paper and page or nnmbl?r of question . 

Inquiries not answered in re-Rson allle tim� should be 
repeated ;  corresTJ�ndents \vill bf'ur in �ind that 
some answers require not a Httll? rf'sf'arch, and, 
though we endeavor to reply to an ('ith('l' by 
letter or in this department, each must tak(' 
his turn.  

Buyers wishing to pnrchase any article not auver· 
ti!"pd i n  our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same . 

Special Written Information on matters" of personal 
rather than gpneral interest cannot be expected 
wi thout l'f'muneratiOll . 

Scientific American Supplements referred to may b,� 
had at the offiC('. Price 10 cents each . 

]looks referred to promptly supplied on receipt or price. 
Minerals sent for examination should be distinctly 

marked or labeled. 

( 1 0174 ) M. W. and C. P. write : We 

wonld like to Imow, through the columns of. 
your valuable paper, how a boiler of 1 5  horse 
power, that is only in use a bout three months 
during a year, should be left. Should it  be 
tilled with water or empty, and should the 
smokestack be protected ', A. A boiler to be 
laid up for a season shou ld be thorough ly 
c1ean�d on the inside, filled with water with 
steam on, so as to be full of hot water that 
has been boiled, up to the safety valve .  The 
fiues and fire surface of the boiler shou ld then 
be cieaned ; ashes and soot removed from every 
part where such lodge. Then clasp fire doors, 
ash pit,  and put , a cap on tl10 smokestack. 
With this treatml'nt laid·up boilers do not ' 
rust inside or outside. It is the moist air 
drawn through a laid-up boiler that does dam
age by rust. 

( 10175 ) C. F. C. asks : 1. Are lantern 

E ngi n e  a n d  Foot Lat h es Any Height 
M A C H I N E  S H O P  O U T F I T S ,  TOOLS A N D  
S U P P LI �S. BEST M A T E R I A LS. BEST 
W O R K M A N S H I P. CATA LOG U E  F R E E  

The Baltimore Cooperage CO. 

SEBASTIAN LAT H E  CO .. 1 20 Cu lvert St., C i ncin nati. O. 
MANUFACTURERS 

BALTlM.ORE CITY, MD. 'IX, THE (UPPER CLIP 
r:r Its triangular shape prevents , entangling and gives three times 
the capaCity of any otber Clip for 
attacbing papers together. 

Best & Uheapest. All StaUoner8. 
C L I P PER iUFG. C O . ,  

, ' 401 West 124th St., New York, U.S.A. 
BRASS OR STEEL For free samples and information write to us. 

CATALOGUE GRATIS 

H E,SS FURNAC ES-E A S Y  
to buy-direct from maker. Easy to pay 
for-no middlemen's profits. Easy to run 
and re�late. Book free. Hess Warming and Ventilating Co .. 916 Tacoma Bldg.. Chicago. 

A GO O D  I N V E ST M E N T 
For $M'IJ ci6�';,\�t�

e
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TELEGRAPH 'l'be simplest, smallest.. safest. neat. O PERA TIN G. I est and most success!ul Mot.or Fan 
A faSCinating study m�de IS the Ra wh ngs Patent 
that will enable you HIgh.8peed W ater Motor 

to earn good wages Fan . Can be installed in a few 
Send for our catalog. M���t�f h!i�Oh_�:��tigFa:s�p

e
�:[�e Established 1879. i 14�in . Fan with complete coup. 

20 Park Place, New York li ngs, $10.00. 
_________________ �_. ___ ! _ E. Gl� TZEL I'ATElHED OCT i" ••• 

One Price 1,,0 N .... au " , . . New York CIty .. 
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CW;: will bring leaflets. or by any bookselJet' or newsdealer. 

DURYEA POWE R  C O . ,  Aeyrud St. ,  Read i n g ,  Pa. 

A Home=rlade l OO=Mile THE OBER LATHES 
For Turmng Axe, Adze, Pick 

WI· reless Telegraph Set SI.edge, Hatchet, Ha!"mer, Auger. 
Fde, Kmfe and Ch.'Sel Handles, 

Read SCIENTunc AMERICAN SUPPLEMENT 1605 for a Whiffietrees, Yokes, Spokes, Porch 
thorough, clear description, by A. Frederick Collins, of Spindles, Stair Baiusters Table 
the construction of a 100-mile wireless telegraph outfit. and Chair Legs and other irregular 
Numerous. adequate diagrams accompany the text. work. Price 10 cents by mail. Order frum your newsdealer, or 
from 

lUUNN & CO , 361 Broadway, N ew York 
II:r Send for Cilrcular A, 

The Ober Mfg. Co., 1 0 Bel l  St .. Chag r i n  Fal ls. 0. ,  U.S.A. 

Asbestos and Mainesia Products 
STEAM P I P E  AND B O I L E R  COVE R I N G S .  "J·M" ASBESTOS ROOFING.  
ASBESTOS PAC K I N G  ( For a l l  p u rposes) . ASBESTOS FAB R I C S .  
ASBESTOS F I R E· R E S I S-H N G  C E M E N 1 S .  K E Y S T O N E  H A I R  I N S U LATOR. 
ASBESTOS B U I L D I N G  MATERIALS. ELECTR I CAL S U P PLIES.  

H. VV .  d O H  N S - M A N V I L L E C O .  
New York, M i lwaukee.  Ch icago. Bost o n ,  P h i lade l p h ia,  St. Lou is ,  Pitts b u rg .  C l eveland,  N e w  O rleans, Kansas 

C ity. M i n neap o l i s ,  Dal las .  �an Francisco,  Los Angeles,  �Seatt le .  London.  

SENSITIVE LABOR ATORY BALANCE 
By N. Monroe Hopkins. This " built�up " laboratory 
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by any amateur skilled in the use of tools, alJd it wiU 
work as well as it ;p125 balance. rrhe article is accom
pani2d by detailed working drnwings showing various 
stages Of the work. This article is contained in 8('IEN� 
TI.Jj'IC' AlHBIUCAN � u PPLE:\rENT, No. 1 1 84. Price 10 
cents For sale by "\lGN� & Co" 361 Broadway, New 
Y ork City . or any hookHeller or nE'wl"dealer. 

Whitewash Your Bui ldings 
I I  
I I  

At Lowest Cost 
��""�V;e�"t�h���e�� :��;:���:ng ��t� Wf.n efln apply whitewash or ("(,Ill \\ :!ier LI:lilll to 1 1\OOU sql1are teet ot SUl'tace in one day and do better work than .... :ith a hrush. It is also adapted for 

sIJrl:'adin� (lh,infeetants, 
dl'l'otro,"im; insect P(,,,ts 
:md (li"'1'1I81'"" on trees, 
v (\ � l' t a b l (' s  and othel" p I It n t s ,  ('xtinguishillg 
fires, "washing "windows, 

/� of wagons, f'k., and ot.her I " .. purposes. 'rhe machine is really a little water . system on wheels tlecallse the easy movement of the pump dev.,lops II pressure excef'ding �( )  lJonndS, lIod will raise the liquid more than 80 feet above its own level. The Progress, 12 /Tal lon sizl;', eosts only $21 ,(l0 : the 20 gallon size, $30.00. It will lust a lifetirr:e and pays for i tself the fl,·,t ye",. Other t,pes of macbines sold ., low as I , $ 9  and $ 10.  'Yrite for detailed description. -J Dayton Supply Co. , Dept. R, Dayton, 0 

If To Book Buyers I 
We have just issued a new 
112-paJ;e catalogue of re
cently published Scientific 
and Mechanical B o o  k s , 
which we will mail free to 
any address on application. 

MUNN & COMPANY 
I Publishers of SCIENTIFIC AMERICAN 
_I 

_

�Broadwa� New York 

D U S T L E S S  

Hous¢fll¢aning macbin¢rv 
Stationary Plant 

Private plants for 
office buildings, ue
partment stores. etc, 

Portable plants 
for residential clean 
mg business. $2. 000 
and up. We sell 
exclusive city rights. 
Over 85 companies 

" L E A D E R ." 
It H. P. Gasolene Auto"Marine Engine 
Built like a watch. Peautifully Finished. Accu' rat��is����tri�ct���ratlZ��t, ��i��ffle ���ia?!�'n�he� from J 5 to Ilf feet in length. Price completes 

$75 net, no discount. Thoroughly �uaranteed. 
ro��

e;�:���1i��f:��1. M���l;�t�il��s�l�ptive Cata-

CLAUDE SINTZ, 
292 S .  Front St.,  G rand Rapids, M i c h .  

EEPAIRIN"'G 
G t 

slides ( which are printed by contact )  more 
sensitive to the l ight than carbon vel ox ? 1" 01' 
instance, a plate that printed a good ckar 
picture on carbon velox in I f)  seconds, being 
held 12 incbes from a la rge size lIouse lamp, 
wou l d  a lantern slide take longer or shorter 
time to p rint i t ':  A. Lantern slide plates are 
always slow plates,  much less sensitive than 
ordinary plates. A longer exposure is re
quired. 2. Have you a S Url'LE'HlNT telling 
how t o  make lantern slides '! A. We can send 
you "Photo-Miniature Lantern Slides," price 
(wenty-five cents, and Fllmendorf's "How to 
Make and Col o r  Lantern Slides," price $1 by 
mail .  We can send you SUPPLEMENT 483 , 517, 
7:!4, 106:! .  1082, on slide making, for ten cents 
each. 3.  A l s o .  how to make a lantern slide 
camera for making slides from 4 x 5 negativ�s ? do t��'�v�r��ttJb.���Yg�����e;O;l':�e�:l�����I::o�°:h:��t����lk!l"\:��t��!�i!:eho:?kr ��JP���;i!:£a�e��;NtC�fP'l?��))�Mel):;�����!� 
A. SUPPLEMENT 62� tel l s  how to make a bel- I *5.00. Send for our free '",Tholesale Catalo§ue of Vratches, piamonds, Jew�lry, Clock;;:, Silverwa�e, etc., with confidential di�coullts. We will 

• also send you free of charge our Watchmakers Tool and MaterIal Catalogue WIth filustrated InstructIon Book. WRITE TO-DAY. 
low s  for a camera to take 4 x 5 negatives, and ROGERS, THUUMAN '" 1,)\)., Jeweler'. Whole,ale Supply 1I0u,., 84 to 44 Mlcidg .. n Ave" I,)hic"lro, Ill., U. S. A. 

OCTOBER 13,  1906. 

In Elmendorf's book there is a chapter on 
working with a camera in slide making. 4. 
Is there a magic lantern made which takes 
standard slides and burns oil for the light 'I 
I s  this done, and are the pictures clear when 
thrown on the screen ? A. Yes. The pictures 
cannot be enlarged more than four feet in di
ameter with oil lamps since the light becomes 
so faint by diffusing it over so large a screen. 

( 10176 ) E. E. S. asks : 1. What is the 
best way to mount a map on a muslin backing, 
and would a window shade be suitable '! A. 
Moisten the muslin, stretch and tack it down 
on a table. Then wet the map thoroughly and 
apply the paste evenly over the entire back 
of the map, being very careful to bring it to 
the edges of the paper. Now lay the sheet on 
the cloth and smooth it out and rub it down 
upon the cloth so as to rpmove air bubbles and 
bring it into con ta(· t with the cloth. A roller 
or squeegee such a s  is used for mounting photo
graphs will enable you to do the job much 
better. 2. How can I produce on brass the 
bronze-like finish used on the instruments of 
surveyors and engineers '! A. Bronzing of brass 
by dipping in a solution of !'i drachms of per· 
chloride of iron to 1 pint of water, until the 
desired color is obtained ; then wash in hot 
water, dry, and lacquer with a thin shellac and 
alcohol varnish. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

October 2, 1 906. 

A N D  E A C H  B e A R I N Q  T H A T  D A T E  
[See note at end of list about copies of these patents.] 

Abdominal supporter, V. L. Smock • • • • . . . . .  832,279 Abrading or cutting tools, machine for op-
erating, C. J. Fancher . . . . . . . . • . . . . . . .  832,369 

Abrasive apparatus, O. C. Wysong • . . . . . .  832, 114 Advertising device, automaton, J. R. Cline . 832,53B Agitating and leaching tank, combined, E. 
L. Godbe . . . . .  " . . . . . . . . . .  , . . . . . . . . . . . .  832,252 

Agricultural implement, Messer & Cook . . . • .  832. 267 
Animal head, B. Coh en . . . . . . . . . . . . . • • • • •  832,456 Animal tissues, preserving , C. E. Calm • • • •  832,180 
Automatic switch, H. Dennis . . . . • • . . . • . • • •  832,24� 
Automobile rear light indicator, L. F. 

Murphy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  832,147 Axle spindle, H. A. HeIchel' • . . . . . . . . . . . . .  832, 22� Axle, truck, C. ill. Billin . . . . . . . . . . . • . . . . . . .  832,360 Axle, vehicle. M. R. Bruner . . • • . . . . . . • • • •  832,034 
Baby gate, C. McDonald . . . • . • . . . • . . . . . . • •  832,335 Baling press, L. A. Woodward . . . . . . . . . . . . 832,28() Basin, etc. , wasb, C. A. James . • • • • . . • • • • •  832, 320 
Bearing, ball, A. T. Sisson . . . . . . . . . . . . . .  832,427 Bed support, invalid, E. S. Stewart . . . . . . . .  832,34H Bindel' lock , loose leaf, R. B. Wilson . . • • • .  832 , 1 0H Blower, A. E. Guy . . ' . . . . . . . . . . . . . . . . . . . .  832,256 Boats, construction of, B. C .  Tuthill , . ,  • . .  832,435 
Boiler. See Water tube boiler. 
Bolt or nail extractor, ID.  Jensen . • . • • • • • • • •  832,387 Book, car report sheet, ill. E. Betts . . . . . . . .  832,451 
Books, machine for caSing in, J. R. Rey-

nolds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  832,082 
Buttlf', A.  Bloom . . . . . . . . . . . . . . . . . . . . . . . .  832,452 
Bottle filling machine, E. B. Cramblit . . . .  832,29H 
Bottle. lock, F. E. De Mars . . . . . . . . . . . . . .  832,042 
BottlE', non�refillable, M. Friedhe-rgpr . . . . . •  832,310 
Bottle stopper and pulling attachment there-

fot', combined, C. E. McManus . . . . . . . . .  832, 336 
BottIps, skhumer fOI� milk, G. B. Andel':5on . 832,522 
Howling' alley ball arrester, Ii�rish & Shank 832 ,250 
Bracplet catch, N . .  C. Wallenthin • . . . . . . . .  832 . 352 
Brake InPcbanism, E. A. Worthington • • • • .  832. 11:; 
Brake sboe, F. R. Spear . • . . . • . . • • • • . . . .  832,092 
Brake shoe, .T. F. Morrison • • • • . • •  832,145, 832,146 
Branner feeding mechanism, E. L. Crone-meyer . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8:32, 537 
Brass and waste support, combined, J. S. 

Patten . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . .  832,500 
Rriek mach ine , D. F. :McDonald . • • . . • . • • • • •  832 , 404 
Brick press, W P. Grath . . . . . . . . . . . . . . . .  832, 12[. 
Bricks, hurning, A. Stiel . . . . . . . . . . . . . . . . . .  832, 432 
Briqnetting maebine, H.  E. Marsh . . . . . . . . 832,55� 
Brooch and other pin fastening, A. Ed-

mond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  832,24fl 
Broom bolder, S. Walter . . . . . . . . . . . . . . . . . .  832 ,104 
Brush, Guggenheim & Neuburg . . • • . • • . . • . .  832 ,05fi 
Brush, S. B. McHenry . . .  , . . . . . . .  , • . . . . . .  832.49� 
Buckle sbield and trace bolder, J. H. Bark, 

lage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  832.228 
Building blocks, machine for the manufac-

ture of, Z.  Anderson . • . • . . . . . . . . . . . .  832,441 
Building cleaning apparatus, C. Daudelin . . .  832,041 
Bushing, oil can, P. Wall . . . . . . . . . . . . . . . .  832,282 
Hutton. collar. J. W. Shults . . . • • . . • • • . .  832 .216  
Cabinet, credit. E" D. Sell • • • • . . . . . . . . . .  832,42U 
Cable grip, P. J: Martin . . . . . . . . . . . . . . . . . .  832,401 
Cake mixer, I-I. L. Braham . . . . . .  " . . . . . . . .  832,235 
Calipers, Kobler & Petzold . . . . . . . . . . . . . .  832,203 
Camera, magazine photographic, H. E. 

Hickox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 832 ,316 
Can or jar, S. Schoptlocher . . . . . . . . . . . . . . .  832 , 168 
Cans, device for USt� in transferring. ice 

cream, J. Renner . . . . . . . . . . . . . . . . . . . .  832,503 
Cans. faucet opening seal and attachable 

faucet for, S .  Beacb _ . . . . . . . . . . . . . . . . . 832,287 
Candle holder, .J. Lechner . . . . . . . . . . . . . . . .  832, 134 
Candy pulling machine, H. L. Hildreth . . . .  832, :184 
Car bolster, J. B. Harnes . . . . . . . . . . . . . . . . . .  832,030 
('ar brake mechanism, elevated , D. Hum-

phrey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  832. 31R 
Car cbeck !101£1pr, dump, G. L. SummenL . . .  832,347 
Cnr fpnder, automatic1 J. A. McMillan . . . .  832, 20t) 
Car for elevated railways, D. Humphrey . . .  832,319 
Car framE', railway, "'T. Ii"\ Kiesel , Jr. , 

8�2.486, 832, 487 
Car, raihyuy, S.  Otis . . . . . . . . . . . . . . . . . . . .  832, 555 
Cal' rerailer. L.  B. Gump . . . . . . . . . . . . . . . . .  832, 186 
Cal' s('at cushion. C. W. B. F'rederick • • • • .  832,471 
Cur sidf', spliced, II. W. V{olff . . . . . . . • . . .  832", 1 ] 0  
Car standanl, A. B. Mebane . .  , . . . . . . . • . . •  832 . 493 
Car stop , G. L. IIolItngsworth . . . . . . . . . . • . .  832, 385 
Cal' ventilator, Mandeville & Collins . . . . . . .  &!J2, 329 
Cars. card holder for freight, W. J. 

Nortbrup . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  832 ,338 
Curburetf:'r, ])uryea & Remington . .  832, 183, 832 . 1 84 
Curbul'eter, V. Morl'iROn . . . . . . . . . . . . . . . . . • .  832, 330 
Carbnreter, Carlson & Shimpf . . . . . . . . . . . . . .  832,532 
CarbnrtC'tel', 'V. H. Hooper . . . . . . . . . . . . . .  832, 547 
Cart or wag-on, S. Constablf' . . . • • . . . . • . • •  832, 240 
Carving maehine , JiJ. R. Lochman . . . . . . . . . •  832,136 
Cask or tank gage. }I. A.  Rutenber . . . . . .  832 ,164 
Celltrifugal m achinf�, A. J. Ericsf:!lon , 

832,047, 832,MS 
Centrifugal separator, W. Holzer . • . • . . . .  832, 191 
Cbaln, u'. W. Gillett . . . . . . . . . . . . . . . . . . . .  832, 540 
Chl'ckrein hook, H. D. McKinney . . . . . . . .  832 , 1 4!l 
Chimney cowl, E. A. Davis . . . . . . . . . . . . . . •  8a2,242 
Ohuck, W. J. Parsons . ,  . . . . .  , . . . . . . . . . . .  832,412 
Churn and butter worker, combined, G. J. 

Kaplan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  832. 063 
Churn dasber, O. L. Jones . . • • • . . . . • . . . . . .  832,484 
Cigarette finishing machine, A. IJ. Bouc�her. 832,289 
Circuit breaker , time limit, E. lIf. Hewlett 832, 577 
Cistern form, E .  J. Dunn • • • • • • • • • • • • • • . .  832,300 
Clamp. See Hose clamp. 
Olamp, E. R. Erickson . . . . . . . . . . . . . . . .  " . . .  832,464 



Clamp, G. Williams . . . . . . . , . . . . . . . . . . . . . .  832,516 
Clasp, W. Schweitzer . . . . . . . . . . . . . . . . . . . . 832,086 
Clutch, C. G. Herbert . . . . . . . . . . . . . . . . . . . . 832,383 
Clutch, friction, E. E. Andrews . . . . . . . . . . 832, 524 
Coal drill attachment, .T. T. 'rabor . . . . . . . 832,096 
Code, cipher, E. E. Peterson . . . . . .  832 , 1561 832,559 
Coffee, impregnating roasted, Jurgens & 

Westphal . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Coin controlled mechanism, R. W. Goeb . . .  . 
Coin counter, E. Lindley . . . . . . . . . . . . . . .  . 
Coin detector, A. N. Hauver . . . . . . . . . . . .  . 
Columns, capital for, F. X. Ferg . . . . . . . . . •  
Comb cleaner, E. Hechheimer . . . . . . . . .  . 

832, 322 
832 , 314 
832,204 
832,126 
832,467 
832,258 
832,353 Commutator, R. S. White , 0  • • • • • • • • • • • • • • •  

Concrete construction, reinforcing, G. L. 
Peabody . . . .  . . .  . . .  . . .  . . . . . . . . .  . . .  . . . . .  832,557 

Condensers, machine for forniing clay, L. 
Conf�Cti�n���:

t
\'na�hi�;' " C�·�'u·St�;,· '&' 'H;,ii�g rnau 

Cooking utensil, G. W. Probst . . . . . . . . . . 832,274 
Copy holder, A. Pratt . . . . . . . . . . . . . . . . . . . . 832,209 
Cork extractor, S. Davis . . . . . . . . . . . . . . . . . . 832,540 
Corset, apparel, D. Kops . . . . . . . . . . . . . . . . 832, 390 
Cotton cleaning machine, seed, W. R. Lamb 832,262 
Covering, luminous, M. C. Frank . . . . . . . . . . .  832, 543 
Crane, traveling, G. R. Brandon . . . . . . . . . . 8?2,11.9 
Crate banana, I Albertelli . . . . . . . . . . . . . . . 832,027 
Crate: foldable, E. M. Averill . . . . . . . . . . . . .  832,525 
Grate soaker, automatic, Straub & Pott-

meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 832,433 
Crushing roll, J. P. Rodriguez . . . . . . . . . . . .  832,423 
Cuff and sleeve protector, C. H. Over� 

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  832, 411 
Cultivator, riding, J. A. Burt . . . . . . . . . . . . . . 832 , 531 
Curtain pole, H. A .  Landis . . . . . . . . . . . . . . . . 832,488 
Curtain pole and shade bracket, J. C. 

Hooper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 832,061 
Gut off's, construction of rain water, T. }i\ 

Crary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 832, 040 
C
YCI��F:��:ne

l
P��� . ���.

a
.
l . .  ����' , .���' . .  �: . . �: 832,497 

Detlbrating machine, J. S. Gillies . . . . . . . . .  832, 476 
Dental bridgework, removable; }J. C. Ben� 

nett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  832, 528 
Die cutter, H. W. Oster . . . . . . . . . . . . . . . . . 832, 076 
Dilator, S. L. Kistler . . . . . . . . . . . . . . . . . . . . 832, 201 
Display rack, card, I.  Y. Henricks . . . . . . . . 832,067 
Door check, E. S. Rinaldy . . . . . . . . . . . . . . . . 832.420 
Door fastening, L. A. Bittorf . . . . . . . . . . . . 382, 1 1 7  
Door lock, gravity , Linkenbach & Walton . . 832,551 
Door supporting and operating device, M. 

832, 458 
832, 470 
832 , 1 15 
832,510 
832,220 
832 , 359 

Cossey . . . . . . . . . . . . . . . . . . . . . . .  832,457, 
Dough rolling machine, W. Frank . . . . . . . . . -� 
Draft equalizer, D. Zerfing . . . . . . . . . . . . .  . 
Draft equalizer, S. A. Spitz . . . . . . . . . . . . .  . 
Draft rigging, C. A. Tower . . . . . . . . . . . . .  . 
Drawing press, O. S. Beyer . . . . . . . . . . . . 
Dredgers, disintegrator for suction, H. P. 

A. J. Smulders . . . . . . . . . . . . . . . . . . . . . 832, 345 
Dress shield fastener, M. V. W. Patter� 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 832,1.55 
Dye and making same, black polyazo, A. 

L. Laska . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  832,393 
Dyeing apparatus, G. A. Friedrichs . . . . . . . .  832,472 
I;Jducational apparatus, J. F. Morse . . . . . .  832,331 
Bgg beater, A. Fritz . . . . . . . . . . . . . . . . . . . . . 832,052 
Egg beater, A. Sandall . . . . . . . . . . . . . . . . . . 832,504 
JDlectric brake, automatic , A. L. Duwelius 832,462 
Electric furnace, E .. A. Storey . . . . . . . . . . . .  832',511 
Electric generator, magneto, J . A. Williams 832, 354 
Electric time switch, W. S. Andrews . . . . . . 832 , 568 
Electrical distribution system, E. J. Berg . .  832 , 357 
Electromagnetic device. W. W. Dean . . . . . . 832, 181 
Engine starting device, explosive, C. E. 

Wisner . . . .  , . .  " . . . . . . . . . . . . . . . . . . . . . .  832,566 
Engines, double cylinder for gas, W. L. 

Morrow . . . . . . . . . . . . .  . . . . .  . . .  . .  . . . . . . . .  832,268 
JDllgines, fuel mixing and regulating device 

for gas, H. J. Smith . . . . . . . . . . . . . . . . 832,089 
Engines, magnetic ignition device for ex� 

ploslon, H. W. Hellmann . . . . . . . . . . . .  832 , 1 89 
Envelop marker, Keeran & Lewis . . . . . . . . . .  832,260 
Extractor, J. F. Dowling . . . . . . . . . . . . . . . . . 832, 045 
Eyeglasses, D. E. Lewis . . . . . . . . . . . . . . . . . . 832,489 
Fabric. See Knitted fabric. 
Feed. bag adjustment, F. L. Davis . . . . . . . .  832,366 
Feed trough, W. D. Surface . . . . . . . . . . . . . . 832, 094 
Feed water heater and purifier, W. A. 

Gibson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  832,373 
Fence post, G. J. Jones . . . . . . . . . . . . . . . . . . . 832,197· 
Fence post, J. C. Speaker . . . . . . . . . . . . . . . . 832,218 
E�ence post . and wire fence, concrete, G. 

T. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 832,539 
Fence post, portable, J . . T. Wilson . . . . . . . . 832 , 565 
Ii�errule holder or clamp, S. & S. Richards, 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  832,418 
Ferrule, wrought metal, S . S. Holcomb . . . . 832,059 
Fertilizer distributer, I,. Griffin . . . . . . . , . •  832,254 
File, A. E. Landon . . . . . . . . . . . . . . . . . . . . . . 832, 549 
}1'ile cutting machine, Richey & Dykes . . . . 832, 1 60 
Filters, shaking device for tubular and like, 

W. F. L. Beth . . . . . . . . . . . . . . . . . . . . . .  832,450 
Fire and burglar alarm, J. W. Baggett . . . 832,227 
Fire extinguisher, H. A. Myers . . . . . . . • . .  832,269 
E'ire extinguishers, valve for automatic, C. 

W. Kersteter . . . . . . . . . . . . . . . . . . . . . . .  . . 
Fire kindler, H. E. Marley . . . . . . . . . . . . . . 
Fish hook, F. C. Woods . . . . . . . . . . . . . . . . . .  . 
Fishing reel, T . . W. Bryant . . . . . . . . . . . . .  . 
];�ishing tackle, B. ]r'. Flegel . . . . . . . . . . . . .  . 
Inour refining machine, C. L. Gerrard . . .  . 
Forges, water motor for blowers for, N. 

Tingley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pruit picker, R. Washburn . . . . . . . . . . . . . .  . 
Ii�uel, artificial, G. E. Fuller . . . . . . . . . . . . .  . 
Furnace charging mechanism, D. Bakel', I'e� 

issue . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Gage, G. Arnold . . . . . . . . . . . . . . . . . . . . . . .  . 
Game, card, p. Gifford . . . . . . . . . . . . . . . . . .  . 
Garment supporter, F. Shaefer . . . . . . . . .  . 
Gas burner regulator, A. A. Pratt . . . . . . .  . 
Gas generator, acetylenp , J. W. Woodson . .  
Gus, produetion of ferrocyanids from, W. 

Feld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Gate, L. Reidel . . . . . . . . . . . . . . . . . . . . . . . .  . 
Gate, Gist & McCauley . . . . . . . . . . . . . . . . . .  . 
Gate, P. Schafges . . . . . . . . . . . . . . . . . . . . . . .  . 
Gate, G. Spilger . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Gear, variable speed, J. Archer . . . . . . . . .  . 
Gearing, R. Willetts . . . . . . . . . . . . . . . . . . . .  . 
Gearing, power drill. J. R. Pearce . . . . . . .  . 
Glass . articles, machine for forming, P.  

832. 580 
832,266 
832,520 
832,291 
832, :307 
832, :372 

832, 100 
832, 486 
S;{2, 574 

12, 536 
832, 444 
832,576 
832,344 
832, 159 
832,521 

832, 466 
832,275 
832, 313 
832 , 342 
832,428 
832,442 
8;)2,489 
832,077 

'r. Sievert . . . . . . . . . . . . . . . . . . . . . . . . . . . . 832,561 
Olass gathering and delivering mechanism, 

C. E. Blue . . . . . . . . . . . . . . . . . . . . . . . . . . . .  832, 1 1 8  
nlass washer and scourer, A. W. Beer� 

bower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 832, 448 
G-lassware, method of and apparatus for the 

manufacture of hollow articles of, D. 
C. Ripley . . . . . . . . . . . . . . . . . . . . . . . . . . . . 832,21 2  

Glove or mitt, catcher's, W. T. Stall . . . . .  832, 430 
Goods, device for selling, H. H. Blish . . . . 832,232 
Governing oil engines, means for, Roberts 

& James . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Grading machine, Garner . & Henley . . . .  . 
Grain feed, C. G. Haegert - . . . . . . . . . . . . . . . . 
Grapple, F. S. Williams . . . . . . . . . . . . . . . .  . 

832,422 
832, 474 
832, 376 
832,224 

Grinding and triturating machine, I. S. 
Goldman . . . . . . . .  " . . . . . . . . . . . . . . . . . . . .  832,253 

Guitars, mandolin attachment for, F. G. 
Platts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 832, 157 

Gun barrel straightening machine, H. J. 
Nichols . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  832, 152 

Gun stocks, spring attachment for, B. F. 
Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  832,213 

Hair pins, making, D. H. Haywood . . . . . .  832,127 
Half tones, backing lumber for, Brown & 

Weber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  832,530 
Harness for cavalry and other horses, draft, 

B. Kreith . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Harrow, J. M. Ulsb . . . . . . . . . . . . . . . . . . . .  . . 
I-:Iarrow, N. Kiner . . . . . . . . . . . . . . . . . . . . . . .  . 
Harrow, T. J. Thorp . . . . . . . . . . . . . � . . . . . .  . 
Harvester and husker, corn, T. A. & J. G. 

Overby . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  . 

832, 391 
832,223 
832, 325 
832,350 

Harvesters, cOllveyer belt tightener for, L. 
B. Blevins . . . . . . . . . . . . . . . . . . . . . . . . . . . . 832,361 

Head gate, G. W. Durbrow . . . . . . . . . . . . . .  8:32, 245 
Hpating systems, pipe fitting for hot water, 

J. O'Neill . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Heel building machine, J. A. Josselyn . . .  . 
Heel cushion, pneumatic, W. L. Gordon . .  
Hinge, screen and outside sash, G. A. De 

Baun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Hog nose device, L. H. 'Thomas . . 8R2. 348, 
Honow articles, apparatus for drying, L. G. 

li'romont . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Hoof level gage, horse, A. Holmquist . . .  . 
Hoof pad, E. Fitzgerald . . . . . . . . . . . . . . . . .  . 
Horn trainer. L. F. Herrick . . . • . . . . . . . . . . 
Horse detachel', C. H. Bach . . . . . . . . . . .  . 
Horse detacber, H. H. Low . • . . . • •  , • • . . . . .  
Horsesboe, Rothwell & Blaisdell , . . . • . . . . .  
Hose clamp, C.  1\1. Thompson • • . . • • • • • • • •  

Scientifie A:me�ican 
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FLOltRS 

NEW YORK CENTRAL & HUDSON IHVER' R. R. POWER'AR()USE, iAT YONKERS, N Y 

This structure is 2 5 5  feet by 1 64, and is one df the . stations which will supply power in the ultimate electric zone of the New York Central. 

BUTLER BROTHERS HOFF COMPANY 
BUILDERS 

Clinton Fire-Proofing System LJ sed Throughout 
- The System with the Continuous B01fd
FOR ROOFS AND COAL POCKETS 

Write for New Catalog of the Clinton Fire-Proofing Syste m 

CLINTON WIRE CLOTH CO. , CLINTON, MAiSS:' 
Note the border surrounding th,s ad�a photographlc reproduction of a section of Clinton ; Electrically 

Welded Fabric. Sweet's Index, pages 96 to I03, desc ribrs the Clinton Fire-proofing System. 

Ceil
ings 

FIRE·PROOFI N G  DEPART M E NT Se"attle : L. A: Norris 
9 0 9 , A laska B u i lding 

AL.B E RT O LI;VE R '  St� Louis : H u n k ins·Wi l i is L i m e  and Cem�nt Co. 
South E n d · 1 8th Street Bridge 

San Francisco :  L .  A, Norris 
304 Atlas Build ing 

1 50 N assau St,  New Y()rk 

What the Litt le W onder Motor 
W i l l  Do 

is  the real test of what it is wo rth to Y O U  

Here i s  pictured one of the thonsand and one 
things it will do in your household. It saves 
its "cost in · time and work the first month and 
pays dividends in freedom from drudgery for 
years to come. Costs nothing to run-the first 
extremely low cost is the only o;:? 

T·H E L ITTLE WGN;DE R 
WAT E R ' IIII�TOR.' 

Is the only first class high power motor on 
the market at anywhere near its price. 

Others costing twice as much 
are little m o r e  t h a n  toys. 
There's nothing 'il. b O ll t t h e  
LITTLE WON DER t o  get out 
of order, it is simple and COtn

pad, t'asily attached, always ready 
and will last a· life time. Can be 
aUachl2d to ilny faucet and Its speed 
regulated at will. Fully guaranteed 
and satisfaction assured. 

PRICE COMPLETE, with emery whefll, two $4 00 buffing and pollishing wheels, pulley, special silver . -
and steel polishing compositions, washer, etc.,  . - • 

An · interesting booklet about . .  Hydro Ma8lJage " and other 
domestic speciaities free to anyone writing for it. 

THE W ARNEU MOTOR CO,. Inc. 
Dept. 15. Flatiron Building, New York 

" ' Success" Automobile, $250 
r-r!lCUcal� durable, economical and 
,:mlSolut"ly safe. A light, strong, 

steel�tired Auto-buggy. 

�;��� ���. ci�pe�J 
from 4 to 20 miles an 
bour. Our 1907 Model bas an extra powerful 
engine, patent 0011-
bearing wheels ; plice, 
$275._ Write to-day tires $25 extra" for descriptive literature. 

"SUCC.CSb'· AutomobUe Mfg. Co., St. Louis, Mo. 

RI EN':r 
F RICTIO� DRIVE 

BUCKBOARDS 
DELIVERV CAl\. 

It does tho work of three teams. . A rhotor car of proven ejJlctetl,(!y for PII!'::al and ExpresS Delivery. An 
ideal CRr for every ki.nd of business and every form of 
merchandise, in cities, towns and villages. :\ i akes money 

Um��.intet�me;�r�:1�v���v;�� �l�:�;. �d·ilt�.· ���= 
cooled. Weigbt b70 Ibs. Capacity 600 Ibs. including passengers. Spe,ed 4 to 18 mite,'! an hour on ordmary roads 

Aetive ag'ents deslrNI in unas
signed territory. "Trite fol' dis· 
counts and agency terms. 

HOME MADE DYNAMOS. - SCIEN-

'Alcohol 
Us Manufacture 
Us Denaturization 
Its Industr:al Use 

THe Cost of Manufacturing Denatur
ized A lcohol in Germany and German 
Methods of Denaturization are discussed 
by Consul-General Frank H. Mason in 
SCIENTIFIC AMERICA N  SUPPLEMENT 1 550. 

The Use, Cost and Efficiency of Alcohol 
as a Fuel for Gas Engines are ably ex
plained by H. Diederichs in SCIENTIFIC 
AMERICAN SUPPLEMENT 1596. Many clear 
diagrams accompany the text. The article 
considers the fuel value and physical pro
perties of alcohol, and gives details of the 
alcohol engine wherever they may be dif. 
ferent from those of a gasoline or crude oil motor. 

In SCIENTIFIC AMERICAN SUPPLEMENT 
I58I the Production of Industrial Alcohol 
and its Use in Explosive 110tors are 
treated at length , valuable statistics being. 
given of the cost of manufacturing alcohol 
from farm products and using it in engines. 

French l1ethods of Denaturization con
stitute the subj ect of a good article pub
lished in SCIENTIFIC AMERICA N SUPPLE
MENT 1 599. 

TIFIC AMERICAN SUPPLEMENTS .1 6 1 cand 6041 contain 
GAS ENGINE DETAILS.�A VAL U A- ��g�:lt�t ���f�l�u�!!,b& f��m�:;i�:ll;f 

B����\vl�,
c��� bl e  and fully illustrated article on this subject is con- I York C

.

ity and all newsdealers. 

How Industrial Alcohol is l1ade and 
Used is told very fully and clearly in NO. 3, 
Vol. 95, of the SCIENTIFIC AMERICAN. ��l�'b

d
/���:tL��';.�� �1?'D���1';al!r��ce 10 cents. �'or ---�'-______________ _ 

The Most Complete Treatise on the Mo
dern Manufacture of Alcohol, explaining 
thoroughly the chemical principles which 
underlie the process without too many 
wearisome technical phrases, and describ
ing and illustrating all the apparatus re
quired in an alcohol plant is published in 
SCIENTIFIC AMERICAN SUPPLEMENTS 1 603, 
1 604 and I 605. The article is by L. Baudry 
de Saunier, the well-known French autho
rity. 

Geer Green Egg Motorcycle FRIUTION DISK DRILL 5 h. p., two-eylinde" $225. 00 FOR L I G HT WOR K .  
Discount t o  Dealers. 

'i'm most satisfactory motorcycle 
. on the: market. 

We also fnrnish castings for ei�ht 
��e���t �,�:to;:' ��I:d.P. �e!dh. f�r 

102 of ��� .... ��� mot$4�:Ote 
u��talogne and hat No. 

HARR W R. G E E R  C O . ,  1 0 1 5  P i n e  Street, SI. Louis,  Mo.  

Buy your Prope l l e r  
of the Manufacturer 

Write for booklet to the 
Norwa.lk Bra.ss CO •• 

Norwa.lk, Conn. 

1IS8 TheMe Great Ad-vsntage8: 
The speed can b� instantly changed from 0 to 1 600 without 
stopping or shiftmg belts. Power apphed can be graduated 
to drive, with equal safety, the smallest or largt,st drills 
within its range-a wonderfnl economy ,ir. time and great 
saving In drill breakage. t1r Send tor Drill Catalogue. 

W. F. & JNO. BARNES CO., 
Established IB72. 

1999 Uuby Street, Roekf'ord, Ill. 
Any Single Number of the SCIENTIFIC 

AMERICAN or SUPPLEMENT will be sent for 
IO cents by mail. The entire set of papers 

F��:,}�'i-dco�����:
r
�l:�t'i[,.';,b���':l�

e
th���::!;��l 

above listed will be mailed on receipt of 

fU�:t�:N����';��':!n�g�f�heo�g�1n�t:i:t��g ),'f I; 
80 O:�::'

from your newsdealer or from the 

-Concrete Forms-
construction, app)y immediately to bl' h UNIVERSAL FORM C.JMPAN Y I pu 1S ers, 

11 1'0 Broadway, New York I MVNN ta COMPANY 
!-_______________ � 361  Broadway, New York 
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d(,m' t  you read you take an interest in you r home ; 
if you want to know how that home 
can be improved at little cost, how 
it can be made a better, happier, 
brighter, more artistic place to live 
in ; if you have a garden and you 
love flowers, and you wish to make 
that garden more attractive ; if 
you have failed as a gardener and 

Jlmtrican J;omtS !!!!6ardtnS 

you want to know why ; in a word, if y'our home 
and its surroundings mean anything at :11 to you, 

purse. No magazine is more 
illustrated, more clearly worded. 

Every number contains artiCles 
that give you just the kind of 
information whiCh y()U need to 
better your surroundings-gives 
you hints that you can follow 
because they are suited to your 

dsomely printed, more beautifully 

'Rose 

Its,Culture 

���:h:��:��i!:'�:·;;��--�;��k�t��ti:}�����t::�f.�{r'�.:�� 
�����;:����f.�!tr.J�§ 
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'<r o/ I,,,,, lmpw".". ,h, •.... _. :�.·\t.�douf�:' �d ':l<�,o.::; ;'::;i�;�;��;;;::'" L�7h:�h:;v�i.dNo;:�t.f."� 

liP'i!" ,.,. 

\th){M-oa-;r�Bo�, 
'&;.. s.r.eeadur.sili.ll�ifoulC' Cuti�roni- $.1:21i6�) 

• .. -o.....I. NkWo" 

F A C - S I M I L E P A G E S  O F  

Bmerican momes an� U;ar�ens 
Some of the articles which have appeared or will appear during the year 1906 are the following : 

Inexpensive Country Homes (with plans) How to Rehabilitate Worthless, Run-down Something Concernin g Driveways 
Interior Decoration Farms with $ tOOO or Less My Garden Without Flowers 
How Curtains May Be Made at Home The Use of Statuary for Garden Decoration A Seventeenth Century Homestead 
How to Make Pottery at Home The Kitchen and How it Should Be Planned Wild Animals in Captivity 
How Furniture May Be Covered at Home Historical Places in America How a Pennsylvania Farmhouse was Trans-
How the Amateur May Decorate the Room The Entrance to a Country Place formed Into a Beautiful Dwelling 

with Home-made Stencils The House of the Colonial Period Electricity in the Home for Cooking, Ironing, 
How to Preserve Wild Flowers Sun Dials Heating, etc. 
How aWaterGarden May Be Laid Outalld Built Modem Dahlias Life on an Olive Ranch 
How the House of a Bygone Day May Be Re- Gateways to Estates A Neglected Opportunity-the House Roof 

modeled and Converted Into a Modern Home Nature Study and Its Effect on the Home Rapid Growth of Birds 
How To Do Copper and Brass Repousse Work Old Time WaU Paper Life on Great Vineyards 

Besides there will be descriptions-handsomely illustrated descriptions, accompanied by plans-of houses with and 
without gardens, houses of stone and wood, houses for the very rich man and for the man with moderate means. 

In every numbel." will be found complete descriptions of actually built houses ranging in price from $2000 to $6000, 
together with photographs of exterior and interior and architects' plans. 

Each number has a cover printed in colors. 

If you subscrib e  now for the year 1907 you will receive th e issues for 
October, November and December, FREE OF CHAR GE, 

P R I C E  25 C E N TS P E R  
M UNN & COM PANY, PUBLISHERS 

COPY ; 
-

$3.00 A Y E A R  
36 1 Broadway, New York 
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A S  P R O O F  C O N C  L U S / VE-th e 

close supporter elMlI. H. Miles • • • • • • . • . .  832.073 1 
1.1ub boring machine, U\ W. & C. H. Price . 832,415 
HUb, wbeel, C. '1'; McCue . . . • . . • • • • . . . . . . .  832, 148 
Humidifier. · Smith & Bell . . . . . . . . . . . . . . . . 832.090 
Ice 'sawing ma'cbine, plate, H.  Sloan . . . . . . .  832. 582 
Igniting blocks, machine for making, II. 

Vogt , . . .  ' ' "  . . . . . . . . .  " . . .  ' "  ' "  . . .  ' "  . . .  832.281 
Incubator, G. B; ' Lee . . . ; . . . . . . . . . . . . . . . .  832,395 
Inclibator and ' nursery, combined , C. S. 

Newsom ' " . . . .  ' "  ' "  ' "  . . .  ' "  ' "  ' "  ' "  ' "  ' "  ' " .  832.151 
Indicator. See ' Automobile rear light indi-

cator. 

�����:o��st�yf��S 
d��id';.

· 'A: ' is: . B��� : : : : : :  ���;m 
Insole and ' retaining device, combined, J . 

. J . r�epper , . . . . . . . . . . . . . . " · ·_ ' " : . . . . . .  832,550 
Insulator �or electric railways, sectIOn, E.  

E. Gilmore . . . . . . . . . . . . . . . . . . . . . . . . . . . 832 . 312 
Invalid lifting device. G .  B .  Wilt . . . . . . . . 832.517 
Joist hanger. J. Lanz ' " ' "  . .  ' "  ' "  . . . . . .  ' "  ' " .  832.133 
Keyless lock. C. S. Rice . . . . . . . . . . . . . . . . 832,417 
Kineto,cope. D. C.  Woodworth . . . . . . . . . . . . 832. 112 
Knee protector, E. Coupe . . . . . . . . . . . . . . . . . .  832, 536 
Knitted fabric. ribbed. R. W. Scott . . . . . . .  832.506 
Knitting , machine stop motion, F. Taylor . .  832, 513 
Lacing hook. H. O. Whyman . . . . . . . . . . . .  832. 107 
Lamp. candle. F. Baumer . • . . . . . . . . . . . • . .  832.356 
Lamp. incandescent gas. L. T. Alton . . . .  832.226 
Lantern. C. K. Schade . . . . . . . . . . . . . . . . . . . .  832. 167 
Lap robe for automobiles • .  D. Hall . . . . . . . . 832. 378 
Leaf turner. W. E. Sieger . . . . . . . . . . . . . .  832 . 172 
Leather skiving and folding machine. F. L; 

Harmon. reissue . . . . .  . .  . .  . . . . . .  . .  . . . • 12. 535 
Legging fastener. W . .  W. Bauman . . . . . . . .  832. 447 
Level. spi/'it, . M. Kleinbauer . . . . . . .. . . . . . . . 832,326 

, Lifting deYice • .  R. ' E. , Gipple . . . � . . • . . . . . .  : 832. 251 

O L D S M 0 B I L· E Limb. artifici.al. J. McGrady . . . . . . . .  ' . . . . . .  832.270 

.' 
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. 
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Liquid level controller. Re<)ve & Noyes . . . . 832. 081 
Liquid suitable as - a solv�� and as a eoIll-

bustible for internal " combustion engines 

Offers ten, and more, convincing reasons (actual facts) why it is the most 
economicai to buy-the most satisfying to own-and why you 

drzve a wz'nner when you drz've an Oldsmobz'le. 
First. All the qualities essential in 

touring-demonstrated by the Perfect Score 
made on the Glidden Tour in competition 
with cars costing double its price. 

Second. The 505 Mile Non-Stop run 
made by the same car from Bretton Woods, 
N. H. , to New York City, without any adjustments or alterations, immediately after 
completing the Glidden Tour. The run 
was made through rain and mud in the 
record time of 21 hours and 30 minutes, 
under the official observation of the A.  A. A .  
Committee. 

Third. Brake reliability - demon
strated in winning the brake contest at the 
Open Aii' Show in New York . 

Fourth. Vibration test won at Open 
Air Show by carrying a pail of water, brim
ming full,  on the tonneau floor for 200 
yards from a standing start , spilling but Ys of an inch on the way. 

Fi fth. Motor endurance - demon
strated by the 100 hour non-stop test made 
in Chicago. 

Si xth. Motor endurance - demon
strated by the 200 hour non-stop test made 
in Detroit. 

Seventh. Motor endurance-demon
strated by the 100 hour non-stop test made 
in Cincinnati. 

Eighth. Hill climbing ability-de
monstrated at Crawford Notch, Mt. Wash
ington , Twin Peak Hill Climb, California, 
and the New York-Poughkeepsie run . 

Ninth. Roadability - demonstrated 
by the 75 mile run from New York to 
Poughkeepsie over difficult hills and try
ing road conditions with the high speed 
lever sealed in. 

Tenth. The records of the past five 
years made in this country and abroad. 

And fu rther reasons furnished by the " man at the wheel " -ask him, or write 
us for details qf any of the above . Address Dept. c. 

ilfember of Assoeiation Z;,icensed 
A utomobt7e M anufaeture1's. 

T RKS We shall exhibit only at the OLDS MO OR WO . · ,�Seventh National A utomobile 
Show at Madison Square Gar-

Lansing, Mich., U. S. A. densJanuary I2 to I9. I<)o7. 

�eady October 20, 1906 

The lew Agricu�ture 
B y  T .  BYARD COLLINS 

8vo. Cloth. 3 76 Pages. 100 Illustrations. $2.00 Postpaid 

THIS new and valuable work sets forth the 
changes which have taken place 1 U  American 
agricultural methods which are transforming 

farm life, formerly so hard, into the most independent, 
peaceful, and agreeable existence. Farm life to-day 
offers more inducements than at any previous period in 
the world's history, and it is calling millions from the 
desk. The present work is one of the most practical 
treatises on the subj ect which has ever been issued. It 
contains 3 7 6  pages and r oo illustrations. In brief the 
contents are as follows : A general statement of the 
advantages of farm life ; the vast systems of irrigation 
which are transforming the great West ; the principles 
and importance of fertilization ; the importance of 
canals and good roads ; some new interests which 
promise a profit ; some new human creations in the 
plant world ; new varieties of grain, root and fruit <y1d 
the possibilities which they indicate ; improper methods 
in agricultural practice ; new machinery by which the 
drudgery of life on the farm is being eliminated. The 
relation of a body of specialists to the American fanner 
who can have the most expert advice upon every phase 
of his work without any expense whatever to himself 
is shown in Chapter X. 

SEND FOR CIRCULAR 

MUNN  & CO . ,  " sci!'�tA�h;�e�t�Bn " 36 1 Broadway New York 

alld making , the same • • W. Oppenheimer 832,409 
Loading apparatus. A. , Landry . . . . . . . . . . . . 832. 392 
Locks, locking , device for permutation, F. 

Duesterwald . . . . . . . ; . . . . . . . . . . . . . . . . . .  832.542 
Loom shuttle for box operating me'chanism, 

A. R. Patten . . . . . . . . . . . . . . . . . . . . . . . . 832, 154 
Lubricating device. C. W. Manzel . . . . .  : . . .  832 .265 
Lubricator, l1--'lanagan & Huverstubl .  . . . . . •  832,051 
Lubricator. Kellogg. & Timmls . . . . . . . . . .  832. 388 
Lum ber , manufacturing machine, C.  E. 

Glidden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  832 . 546 
Match box. W. P. Locke : . . . . . . .  ; . . . . . . . .  832.399 
Measuring stand. S. Feld . . • . .  , . . . • . . . . .  , 832. 049 
Merry-go-round, _ P. , Cruz . . .  , ' 0 ' . , ' • • • • • • • • • • •  832,459 
'Metal working machines, power transmitting 

mechanism . for" J. Hartness ' . . . . . . . . . .  8'32�381 
Metals from , - their ores, separating, G.  H. 

Waterbury . . . . . . . . . . . . . . . . . . . . . . . . . . . . 832. 563 
Mica from mica plates, crystals. or nodules, 

manufacturing of flake; H; C.  Michell . . 832, 494 
Mining apparatus. hydraulic; ;T • . Larsen . , . .  832.066 
Miter box. 'E . . · Hoysradt . .  ; . . . . . . . . . . . . . . . 832. 259 
Mitt. E . .Keesey . . . . . . . . . . . . . . . . . . . . . . .  , . . .  832.324 
Mixer. P. M. Lyons . . . . . . . . . . . . . .  , . ,  . . . . .  832. 400 
Mixing and . cleaning machine, convertible . 

J. W. Stacey . . . . . . . . , . . . . . . . .  , . "  . . . .  832.429 
Mold.  A. E. Miller . . . . . .  , '  . . . . . . . . . . . . . . .  832 . 074 
;\,lold. E.  Romigh . . . . . . . . . . . . . . . . . . . . . . . . .  832 . 424 
Molding and iron armored conduit, combined 

box for, S .  D.  Slocum . . . . . • . . . . . . . . . .  832.508 
Monkey wrench. A. L. Gagnon . . . . . . . . . . . . . . 832. 575 
Mop. F. W. Pendergast . . . . . . . . . . . . . . . . . . 832.413 
Mortising tool. J. Gruber . . . . . . . . . . . . . . . . . 832. 255 
Mosaicd and the like, machine _ for making 

J .  R. Peirce . . . . . . . . . . . . . . . . . . . . . . . . . .  832.207 
Mower. lawn. J. H. Seip . . . . . . . . . . .  , . . . . .  832 . 1 69  
Mowing machine. J. T. Collins . . . . . . . . . . .  , 832. 535 
Mufflel·. S. E.  Farmer . . . . . . . . . . . . . . .  , . . . .  832, 124 
Music notation. W. E. Naunton . . . . . . . . . . . . 832,406 
Music roll. G. B. Kelly . . . . . . . . . . . . . . . . . . . . 832.065 
Musical instrument,  automatic, Cbase & 

Bayer , . . . .  ; " . ,  . . . . . . . . .  , . . . . . . . . . .  . . 832. 295 
:rt-Iusical : instrllmflnts, ' c'l'Pseendo and diminu-

endQ -apparatus for· meehElllical, W. F. 

Mus���P�ind' '
i;,�t�;;���t; '1TI: · a��l:iS�;'·. :.·. : : : rs�:��i 

Nest, hen's, W. D., Surface . -. . . . . .  0 • • • • • • • •  832 , 095 
on burner � E� "\\7 . DUnn .' -. . . . . . . .  � . . . . . . . ; " 832,461 
Oilers. distributing device for, M. E .  Woods 832 . 1 1 1  
Optical tubes, means for  preventing con-

densation in. L, Y. Spear' . . . . . . ' . . . . . .  832.219 
Ore briquet calcining or burning " furnace-, F. 

J. Bergendal . . . . . . . . . . . . . . . . . . . . . . . . . .  832.358 
Ore roasting and oxidizing apparatus, F. C. 

Butterfield . . , . . . . . . . . . . . . . . . . . . . . . . . . .  832.292 
Ore roasting furnace, T. Edwards . . . . . . . . ; .  832 , 248 
Ore slimer, W. 11". Smith . . ,., . . . . . . . . . . . . . .  ; 832,091 
O I'PS, treating complex ' sulfid, Rumbold & 

Patcbln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  832.341 
Outipt box. S. D. Slocum . . . . . . . . . . . . . . . . . . 832. 509 
Overshoes, manufacturing, S . Schwarzschild, 

832.277. 832.278 
Packing for piston rods, metalIic, Lewis & 

KunzeI' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 832.068 
Pacldng, metallic rod, W. Sudekum . . . . . . . .  832 , 434 
Packing. rod. G.  & G. F.  Stewart . . . . . . , . .  832 . 431 
Pad. See Hoof pad. 
Pail and analogous article; milk , S. E. 

Oviatt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . .  ' 832 . 556 
Pen wiper. E . .  M. Phillips . . . . . . . . . . . . . .  , . .  832 . 078 
Pell s ,  opener for fountain and similar, A. 

F. Cole . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . .  832.239 
Pencil sharpener, Fern & Roberts . . . . . . . . . . 832,050 
Pencil sharpener, E. N .  - Gilfil1an . . . . . . . . . . . 832.054 
Pencil sharpener, F. E. V .  Baines . o • • • • • • •  0 832,446 
Percolator. J. H. Wilson . . . . . . . . . . . . . . . . . .  832 . 1 08 
Phonograpb recol'd eIeaner, F. E-. ' Forsell . . . 832, 249 
Photographic film roll. ID. C. Davidson . . . . .  832. 460 
Photogl'aphic films, magazine box for, J. 

Ca rpentier . . . . . . . . . . . . . . . . . . . . . . . . . . . .  832.287 
Photographic printing cabinet. W. J. Mad-

dox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , 832 . 1 4 1  
Piling. interlocking metal sheet. G. E .  Nye 832.407 
Pipe coupling, T. Pendergast . . . 0 • • • •  ' • • • • • •  832, 501 
Pipe hanger. C. P. Coggeshall . . . . . . . . . . . . .  832.296 
Pipe. treating metal. G.  A. Benney . . . . . . . .  832.288 
Planing machine presser bar, B.  S. Loveland 832,264 
Planter, double row cotton, F. H. Seeley . . 0 832, 088 
Planter, seed, L. D. Benner . . . . . . . 0 • • • • • • • •  832,031 
Planting machine, seed, Lo D. Benner . .  0 • • • 832, 449 
Plasterer's hawk, G. Bunker . . . . . . . . . . . . • .  832, 036 
Pliers. H. F. · Kellemen. et a!. . . . . . . . . . . . . .  832 . 200 
Plow. T. B. Hansford . " . . . . . . . . . . . . . . . . . .  832.477 
Pole. C. A. McKinney . . . . . . . . . . . . . . . . . . . . . 832. 554 
Policeman's nippers, A. �ercer . . . . . . . 0 . 0  • •  832 , 14a 
Power from ' w�ves,' . tides,' or the like, ap� 

paratus for generati)lg. J. Hutchings . . . 832. 482 
Power �ranstnitting mechanism , T. W. It''lory 832,308 
Prime mover regu1ator, Xi. Lyndon . . . . . . . . . 0 832 , 072 
Printing mechanism, J. F. Kachline . . . . . . . .  832, 199 
Printing machine. che�k or tICket. F. C. 

Osborn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  832.271 
Propeller. ' screw. D. W. Taylor . . . . . . . . , . . .  832. 173 
Pulp kegs or packages, machine for crimp� 

Ing or bending the bOdies of. E.  Mox-
ham . . ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  832. 075 

Pump. centrifugal. W. 1 .  Bettis . . . . . . . . . . . . 832. 230 
Pump. compound air, H. 'Vixon . . . .  0 • • • • • •  0 832. 567 
PuP. 011. W. L. Folden . . . . . . . . . . . . . . . . . . . . 832,573 
Punch or riveter. S .  S .  Caskey . . . . . . . . . . . . 832.294 
Puzzle • .  J. S. Curtiss . . . . . . . . . . . . . . . . . . . . . .  832. 299 
Railway crossing, B. F. Martin . . . . . . . . . . . .  832,492 
Railway. electric. L. W. Pullen . . . . . . . . . . . .  832.416 
Railway rollhjg ' stock. E. M. Canto . : . . . . . . .  832.037 
Railwaw safety device. C.  Klinik . . . . . . . . . . 832 . 202 
Railway signaling apparatus. J. D. Taylor . .  832. 174 
Railway, Signaling apparatus, W. K.  Howe, 

832 . 1 93 to 832 . 1 95 
Railway Signaling system, B. F. Saurman . . 832,084 
Railway signaling system, H. L. Johnson . . . 832,548 
Railway switch operating and controlling 

apparatus. W. W. Salmon . , . . . . . . . . . . .  832. 165 
Railway switching and signaling apparatus, 

W. Macomber . .  " . . . . . . . . . . . . . . . . . . . . .  832 . 1 37 
Railway s\\.'itcbirig , and signaling apparatus, 

Salmon & Dodgson . , . . . . . . . . . . . . . . . . . 832.166 
Railway switching and Signaling apparatus, 

W. K.  Howe . . . . . . . . . . . . . . . . . . . . . . . . .  832. 192 
Railway switc'hing 'apparatus, VV� Macomber, 

832. 138 to 832,140 
Railway switching apparatus • . J. D. Taylor. 832. 175 
Railway track laying apparatus, G .  F. H. 

Hicks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  832.058 
Railways, " rig'bt . angle adjustable crossing 

for electric, E.  E. Gilmore . . . . . . . . o • • • •  832 , 1 85 
Receptacle fastener. E. C. White . . . . . . . . . .  832.284 
Receptacle filling device, C .  A. M. Nystrom. 

et al . , . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . .  832.499 
Reel. A. v: Lindquist . . . . .. . . . . . . . .. . . . . . .  832 .069, 
Reflector shade. W. H. Spencer . • . . . . . . . . . .  832.280 
Rein support. W. Schluter . . . . . . . . • • . . . • . .  832.085 
Reservoir gate, G. A. Millett . . . . . . . . . . . . . .  832.495 
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Where 
GOOd 

Oil 
Shows 

Speed and 
improper oil can 

n ever be reconciled. 
The only scientifically per

fect oil-prepared to meet the 
requirements of every engine 

and every system of lubrication is 
Vl4CUUM 

MOBI LOIL  
There' s a grade of Mobi l
oil especially adapted to 
your automobile . 

Our booklet will tell you 
j ust what grade to use. 
It's free. Mobiloil sold by 
dealers everywhere in cans 
with the patenlspoul. Manafactured by 

Have Been Elstabllshed 

55 Years 

and are receiving more" 
favorable comments to
day from an artistic 
standpoin t than all 
other makes combined. 

We Challenge 
Comparisons� 

rl . ci':,�e;:�� �fic��';;\�E��� · �:':fr 0�:i1� 
vose piano. ""e allow a liberal price 
for old instruments in exchange • and 
deliver the piano in your house free of 
expense. You can deal with us at a 
distant point the same as in Bosto11 . 

Catalogue. hooks. etc . .  
giving full information 
maile<i · free. 

VOSE '& SONS PIANO CO.  
1 60 Boylston St • •  

Boston .  Mass. 

ELECTRIC LAUNCH MOTOR. - THE 
design in this paper 'is for a motor of unusual simplicity of construct.iOD. which can easily be built by an amateur at small cost. It i. intended for s hoat of shoUl 24 feet 
over all and 4: feet 6 inches beam, drawing 18 inch es. and 
�e�a����� Of

I1Y��fr����� !��g �a�r:.-a SS'::dsgtEki���� AMERICAN SUPPLEM ENT. No. 1202. Price 10 cents by lIlail, from this office, and from all newsdealers. 

WILLIAMS 
VENTILA TINO 

Window - Sash 
FASTENER. 

Affords abso'Iute security a g a i n s t  
entrance to every window t o  which it 
is attached. Can be placed on any win
dow by any one and weights regulate 
to any desired height. Never before 
have you been privileged to breathe 
the pure fresh air from out-doors in 
your home without the fear of thieves 
Or intruders gaining entrance -to your 
abode. Not necessary, even. to keep 
wmdows entirely closed while yon are 
away. for even the boldest burglar's 
jimmy fails to remove the security 
every W 1 1 1 1  a In s ·  V entll"", tlng Window Sash Fastener affords. 
W r i t e  to-day for folder. If you're 
building. we want to tell yon how to 
save the price of window catches. too. 

Cbarles Hoyt Williams 

1 06 ' Fidel ity B ldg .  

BU FFALO, N .  Y .  

EmeRa maonine Go. 
Manufacturers of 

CONCRETE 
MIXERS 

and 

Block 
Machines 
Write lor Cataloll A 

420 N. Jackson 5t. ,  Jackson, Mich.,  U.S.A. 
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Inexpensive 
Classified Advertisements 

Advertising in this column is 50 cents a line. No less 
than four nor more than ten Hnes accepted. Count 
seVPD wordS to the Hne. AU orders must be aCCOIn
panted by a remittance. Further information sent on 
request. 

SA L E  A N D  EXCHA NGE . 

W��%u� A��J61:e ��?\�'a�.?r�ui'lIc�n;.lIf�g. bI, 
Double Action Power PiUar Press, with Roll Feed, 
weight 3 300 ,pounds, price $800: No. 104, Four Slide 
Eyelet Machine'pweight 2.000 pounds, price $800; No. i, 
Double Action' ower Pi llar Press, with Roll Feed. 
weigbt 1,6[i() pounds, price $'75. Discount anG mnstrated 
sheet sent upon request. For further particulars ad
dress Gillette Machine Works, 109-113 Sout h 5tb Street, 
Brooklyn, N. Y. 
b:"?'� i.i'��:;;.qut�:���lhe��

e
�e�

n
for;���

g il�:�frr 
price $00.00 ; will sell for $15.00. Address T. C. P., Box 773, New York. 

FOR SALE.-Cyc1opedia of Engineerill!!, four vol-
��ci':' $����? !:'i1l'�il �g�0�2.31J. Sl���!is,:''!p.

d
c. t.i�!'�tgi 

773. New York. 
FOR SALE.-Engine Lathe, s"';""s 9J1; in. takes 25 1n. 

between centers : complete wilh full sef change geara 
��;s�ttlk�

i
G��!�:�

s& U�:? !fIi�Ji��'i,?Wr $41.00. Ad· 
A T E C H N  I C A L  S C  H O  0 L desires to purchase 

second-hand, physical apparatus. especially electrical. 
Give fu ll description. Those having snch apparatus for 
sale, address M. I., Box 773, New York. 

IF YOU WANT to buy a machine, engine. boller, 
power equipment. electrical, steam, pneumatic or other 
machinery -anything in the machine line-Tell Us and 
we will seE;' that you get full descriptions. prices, cataM 
logs, etc., from al l  the first-class manufacturers We 
charge nothinz for the service. Address Modern Ma� 
chinery Daily News� Security Building. Suite 10, Chicago. 

Resilient wheel, E. C. Perkins . • . . • • • • • • • • • 
Retort, M, J. Keough . . . . . . . . . . . . . . . . . . .  . .  
Riveter, pneumatic, W. E. Hubby • . • • • • . . . •  
Rolls, clu",p for holding coverings on, H, 

832, 558 
832, 131 
832,481 

F. Sheldon . . . . . . . . . . . . . . . . . . . . . . . . . . . . 832,215 
Rotary engine, J. S. Hillyer . . . . . . . . . . . . . . .  832,190 
Rotary engine, P. H. Hendrickson . .  832,479, 832,480 
Rule, combination, E. P. Johnson . • . . . . • • . .  832,483 
Ruler, G. Hay, Jr . . . . . . . . . . . . . . . . . . . . . . . . 832,382 
Saddle, gig, II. Van Lengen . .  : . . . . . . . . . . . . .  832,351 
Sap, cxtra�tiIlg, V. P. McVoy . . . . . . . . . . . • .  832,405 
Sap receptacle, M. S. Moremen . . . . . . . . . . . . .  832,496 
Sash bar, Phillips & Kessler . . . . . . . . . . . . . . . 832 ,208 
Sash holder, J. Sawyer . . . . . . . . . . . . . . . . . . .  832,505 
Sash securer and burglar alarm window, T. 

lIf. Enyeart . . . . . . . . . . . . . .  : . . . . . . . . . . . .  832 . 123 
Saw handle, W. T. Blount, Jr . . . . . . . . . . . . . .  832,529 
Saw setting machine, J. A. Randall . . . . . . . . 832, 502 
Sawing machine, E. Perron . . . . . . . . . . . . . . . . 832,273 
Scale indicator, W. F. Harris . . . . . . . . . . . . .  832,379 
Scale, weighing, O. L. Plumtree . . . . . . . . . . . . 832, 158 
Scale, \veighing, H. Fairbanks . . . . . . . . . . . . . 832,465 
Scraper for fenders or other disks, A. B. 
scre��

ig��o 'wi�ci�{v' '�dl]�� ' ������: . . . . . . . . 832,225 

Screw tender, automatic, L. W. Huntington. 832,578 
Screwer, casing, W. H. Clark . . . . . . . . . . . . . .  832,238 
Sealing metel into glass Of other vitreous 

mater�f!!> C. A. Ernst . . . . . . . . . . . . . . . . 832 ,3{J2 
Service box closure, B. F. Stoltzfus . . . . . . . •  832,093 
Sewing machine, G. Riel . . . . . . . . . . . . . . . . . .  832,211 
Sewing machine bobbin case, W. 1 .  Porter . .  832,414 
Shaft coupllng, J. Dickason . . . . . . . . . . . . . . .  832,044 
Shell extractor, F. F. Burton . . . . . . . . . . . . . .  832, 364 
Ship channel or canal, L. P. }"riestedt . . . . .  832,371 
Ship' s  scraper, A. R. Rogers . . . . . . . . . . . . . . . 832, 1 61 
Shipping box, C. O. Wilder . . . . . . . . . . . . . . . .  832,564 
S�ock absorber, W. I .  Twombly . . . . . . . . . . . .  832,103 
SIgn and advertising device, Avery & 

Pearce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  832,445 
Signal, E. A. Halbleib . . . . . . . . . . . . . . . . . . . . 832, 187 
S!gnal. safety device, electric, F. B. Corey . .  832, 297 
SIgnalmg apparatus, electric, C .  J. O'Neill . 832,153 
Skyllght opener. G. Bickelhaupt . . . . . . . . . . .  832,231 
Sleigh, baby, C. Johnson . . . . . . . . . . . . . . . . . .  832 , 129 
Slimes, treating, Thomson & Laist . . . . . . . . .  832, 1 76 
Slug counter, W. N. Bmvman . . . . . . . . . . . . . . 832,033 
Soldi�'ing apparatus, side seam, Eldridge & 

SolderI��
e 

���hi��: 'd�� . ���t: . i)'. ' K��s� : : : : :  ���'��i 
Soldering machine, can vent hole, P. Kruse . 832

'
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Sound reproducing disk record, J. H. MUans 832;403 B U S I N ESS O P P O RT U N IT I ES. Spark arrester, W. C. J. Hall . . . . . . . . . . . . . .  832, 188 

EXPERIMENTAL CA8'l'INGS of Soft Gray Iron Speed mechanism, variable, A. W. Pupke . . . 832,210 

from loose patterns : any weight up to fifty pounds each. Speed regulator, centrifugal, Bowers & Ber· 
Price 15 cents per pound. lIfinimum charge $ 1 .UO. Send Spltr';;n, ' f�;l;lt;i�: ' T: . ii. · L�';'i� : : :  : : : : : : : : :  ��g;U g�t\:��� P����\�tfei!

h
f��:

it
::r;3' p�ff�:��:

ri
����uy;g� Spool holder, "Teis & Robbins . . . . . . . . . • . . . .  832,437 

Novelty Co .. Columbia, Pa. . Spoon holder, L. J. R. Rivet . . . . . . . . . . . • . .  823,421 

i:lTEHlL WHEELS to fi t  any wagon or cart. lIfade Spraying device, R. H. Thomas . . . . . . . . . • . .  832,097 

any size, any width of tire. A Isu bandy wagons with Spring adjusting device, H. E. Keeler . . . . . .  832,064 
low wneels and wide tires. Wood wagons with steel Square, combination framing, T. L. Wilson . 832 285 
wheels. or steel wagons with steel wheels. Log wagons Stacker, \vind, Wheeler & Spencer . . . . . . . • .  832;283 
and heavy traction wagons of all kinds, for horses or Star and planet finder, L. Barritt . . . . . . . . . .  832,527 
traction engine power. Steel axles of any size and Station indicator, railway, D. F . Whitcomb .  832,438 
shape. Address Electric Wheel Company, Walton Stenciling machine, S. T. Smith, Jr . . . . . . . . 832,217 
Sqnare Quincy, Ill , U. S. A. Sterllizing bottled carbonated liquids, appa-

HA VING sold my business to Trust after ten success. ratus for, A. Kowarsch . . . . . . . . . . . . . . .  832 581 
ful years manufacturing and selling my own goods St�thoscope, �. R. C. Bo�den . • . . . . . . . • . . . .  832;032 

;�irc�:�o 86:nUJTe ���a���:i�
e
'o';�6�JA

i
��V��fs

e
e���a� �i�

l�e �]����
t
��� Kie ��ke:

l
��ci;i�� 'io�' ��k: 832, 311  

thousand in good busin ess. manufacturing preferred. iug artificial, Titus & Mearing . . . . . . . . . 832,101 
Sntton, 56 5th A venue, Chicago. Stone saw, George & Burnett . . . . . . . . . . . . . .  832,053 

T'HHl SUN TYPEWIUTEU is the only standard visi. Storage bin, E. Brown . . . . . . . . . . . . . . . . . . . .  832,290 

���!ii�;6ir��:
e
�:�i:�:�t��.

at��: ���:wr�:;t�u�� �tove, cha��oal �oo�inB' I
E. Jarvis . . . . . . • • . .  832, 321 

pany, 317 Broadway, New York. St�:?�e��OmifIf,' J'�; s . "  Fr�;� � : : : : : : : : : : : : :  : : :  �g�;ggfi 
I ' WILL purchase large active interest in establlshed Strainer, milk, G. W. Hart . . . . . . . . . . . . . . . .  832,478 

profitable manufacturing concern desiring to extend its Street catch baSins, means for faCilitating 
bUsiness activities. Only growing prosperou C'JDcern the cleaning of, W. H. Engelbrecht . . . . 832 463 
need answer. Box 247. lIfadison Sqnare P. O., N. Y. Stubble cutte" attachment, J. Chamberlin . . .  832:365 

" Stud, snap fastener, H . Kerngood . . . . . . . . . .  832,579 
",O[)EL ELECTRIC RAILROAD for sale. Two Supporting frame, collapsible, W. Ruger, Jr. 832 ,163 handsome cars : 60 feet track on trestles ; 5 feet bridge. Table supporting rack, R. Calbeck . . . . . . . . . •  832,454 

rfsi
e
s�;�e����

m
-f��k. 

Price, $175. Parsell, 129 West Tack . puller and stove lid lifter, combina-
n 

twn, W. A. Dodge . . . . . . . . . . . . . . . . . . . . 832,541 
nUSINESS MAN OF BEAU 'IONT, TEXAS, well Tank and pot furnace, combined, J. A. 

known in tbe . community. wonld
1 

like to represent an Chambers . . . . ' "  . . . . . . . . . . . . . . .  832,569, 832,570 
l�portant bUSIness concern A· references. For par- Tap and mating the same, .T. Hartness . . . .  832,380 tICulars write P, O. Box 622. Tupping machine, H. A. Tuttle . . . . .  832,221 ,  832,222 

WANTED.-Manufact urer who can make cheap�y. ) Teat cups, mouthpiece for pneumatic A. 
�atent comb.ination wood cabinet, �ronin� Tabl0 and Gillies' . . . . . . . . . . . . . . . . . . . . . . . .  , . . .' . . . .  832,374 
�tep Ladder , large quantitIes requne.d. Cast 00 de.. Telegraph operators, automatic reminder for hvery. Address P. O. Box 14'1. St. Loms. S. F. Estell . . . . . . . . . . . . . . . . . . . . . . . . .  : 832,303 

W ANTED.-Engineer 01' Draftsman t invest $2 000 Telegraphic messages for automatic trans-
in established. business. ContrOlling interest or iull miSSion, fee"ding mechanism for perfo,-'at-
posseSSion. � or pluticu1ars and full information ad· ing machine for preparing Buckingham 
dress Investment, Box 713. N. Y. & Germann . . . . . . . . . . . . .  : . . . . . . . . . . . . .  832,035 

UPON receipt of $1 50 we will mail postpaid one box Telephone call box, A. Van Wagenen . . . . . . .  832,562 
( 100 sheets 8x13) best "rade Carbon. �'or $2, the Carbon, Telephone, intercommunicating, L. Schmidt . 832 425 

. 

one best grade ri bbon, and copy of " Short Talk on 'rype· 'l'elephone receiver and microphone, com- ' 
writers." Wilbur's Typewriter Wks., Hinghamton, N.Y. bined, C. E. Ljungman, et al . . . . . . . . . .  832, 135 

PLANS AND ESTIMATES are wanted for the build- Telephone system, W. W. Dean . . .  _ . . . . . . . .  832,121 
Ing of jetties.Qf- concrete or other material to protect T�elephone system, P. Arnbeim . . . . . . . . . . . . 832,443 
and bUlld up the beach front at Asbury Park, N . •  1. The 'l'heater, A. & A. Kautzky . . . . . . . . . . . . . . . . .  832, 323 
right is reserved to reject any or all planl:!. Address Thermostat, F. E. Austin . . . . . . . . . . . . . . . .  832 , 1 1 6  
PubliC G rounds Commission, Asbury Park, N,  J. T�ermostat, rO' .  C.  Byce . . . . . . . . . . . . . . . . . . .  832 , 293 

LET US BE YOUR FAC'l'ORY.- Haxdware special- TIes, apparatus for applying tie plates to, 
ties manufactured under contract, models developed. W. C. McConnell . . . . . . . . . . . . . .  8:32,332, &�2, 333 
We are specialists in patent articles. Prompt service Ties, applying tie plates to, W. C. McCon· 
first· cla:-;s workmanship, reasonable prices. America nell . . . . . . . . . . . . . . . . . . .  ' "  . . . . . . . . . . . . .  832,334 
('ompany. Momence, I l l . Tiles, machine for the production of drain, 

AUTOMOB ILE F.X PERTS axe in constant demand N. Ketelsen . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
at t> igh sa' aries. Our seven weeks' course is the most Time switch, P. Mattern . . . . . . . . . . . . . . . . .  . 
thorough and practical, fitting men to drive, bandle and Timepiece rating device, W. E. Porter . . . . .  . 
repair. Day and evening classes. Special course for Tire attachment, elastiC, W. H. Violett . . .  . 
owners. New York SCllooJ of Automobile Engineers. Tire case, F. E. Bowers . . . . . . . . . . . . . . . . .  . 
146 West 56th Street, New York. Tire, solld rubber, E. D. Carr . . . . . . . . . . . . .  . 
W Al'IT HlD.-To buy outright or nse on a royalty basis. Tire tool, E. C. Shaw . . . . . . . . . . . . . . . . . . . . .  . 

a garter-clasp or hose sUfJPorter. Must be small in size. Tobacco pipe, R. H. Sherlock . . . . . . . . . . . . .  . 
simple in construction, easy .to manufacture, and a Tongs, lock grip grasping, F. P. Hinds . . • •  
novelty covered by strong patent. Address C lasp, Box Tongue, vehicle, J'. B. HarraL . . . . . . . . . . . .  . 
773, New York. Tool, combination, N. C. Christensen . . . . . .  . 

BARGAlN for one desiring a small and well.estab. Toy, danCing, W. J. Husted . . . . . . . . . . . . . . .  . 
Hshed manufacturing business, fuHy protect ed by Trace fastening, P. M. LOssing . . . . . . . . . . . .  . 

patents, clearing $10.000 annually. Investigation solic- �r'r
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o·t·t ·. ·. ·. ·. ·. ·. ·. ·. ·. ·, ·. ·. ited. Inquire M�nufacturer, Box 7�a. New York. Trap, J. A. Mathmvson . . . . . . . . . . . . . . . • . . .  

Trolley guard, automatic, J. R. French . . . .  
'l'rough. See Feed trough. 

832,132 
832,402 
832,339 
832,514 
832,453 
832,039 
832, 170 
832. 507 
832,317 
832 , 056 
832. 455 
832, 196 
832,070 
832,028 
832,518 
832,142 
832,544 

H E L P W A N T E D. Tube starting device, vapor, T. Bodde . . . . . . 832, 36� 

WOR MANAGE 
Tubing, flexible, G. M. Andersson . . . . . . . • • 832.523 

lIfAN l�
SlIfANAGE T'1::::JlJIiYAo:I�.&TE�¥1:�� 'l'nnn('1 and means for constructing the same, 

LISHED AND U P.TO·DATE lIfANUF ACTURING Tun��1 B;;''i����sU�O'\�'�,: 
. �h���i."p." F�;.d:  : : : : :  ���;g8 5.��1111RJ�0 :�h\?��ifW"'l',Ii'N 2�b�TIJl:��Oii�N� Turbine for separators. regulating, W. Jor-

ING AN EXTF.NSlVE PRAC'l'lCAL EXPERIENCE Turte
e:t��� ��p."White"& · (i�;dI;e� : : : : : : : : : :  832,198 

���¥lf.lfJ:IJ.� S:g& ��}�N
O�6 Ift1.��eM�IA�E:J Typewriter, Knie & Linnartz . . . . . . . . . • . . . .  ��§:��� 

GINHlERING PROBLEMS THA,\, ARISE IN �'OUN. Typewriting macbine, A. A. Wensinger . . . . . 832, 105 

8�vlNt'\'�G��8giI�If;�&�f�T�Iil�Clj1mWT�6�� 5i;f�:;[f�;nfol:U���
i
�'i'. �'. �Ub�;��.

i
� : : : : : : : :  ��§;��� 

�lf;ra:�8l�t
R
Jg,��:i:"

A
BNtx 17�

P
:2�I�(M:. SAL. ��l�:; ����ff� J�

a
f�

in
w�i�i��d : : : : : : : : : : : :  �N�� 

EVERY CAPABLE busines" or technical man .hould Valve, flush , L. T. Dery . . . . . . . . . . . . . . . . . .  832: 043 
l�arn of positi,9ns listed iI?- our 1� offices to-day at sala- Valve for automatic spraying machines, re-
��ft�: 

$
J,�g�����·305

S��6�';f:��:cNl,;�n��:ntial. Call, Val;��
f
ga�e, 

A
p. 

K
p'\��tl��a". · .

.
.
.
. '' '. : :  : : : : : : : : : ��§'�n 

WANTED for assistant to tae General Manager of a Valve locking mechanism, L. A. Werner . . . 832
'
106 

Boiler Yard and Foundry employing 500 hands a man of Valve, pneumat!c, H. A. Carlsson . . . . . . . . . . 832 ;038 
thoroughly executIve and practical experience In both Valve, pneumatIc brake, G. P. �innigan . . . •  832, 306 
office and shop, preferHb Ly 30 to 35 years of age A Valves for radiators, holder for air, F. W. 
good salary wi l l  be. paid to a Illan who is tboroughly Leuthesser . . . . . . . . . . . .  : . . . . . . . . . . . . . • •  832,067 
capable .  Reply strlCtly conftdential . Address ABaiS-

1 
Vanes, manufacture of tnrbllle, C. Roth . . . .  832,083 

tanto Box 773, .N. ¥" Vehicle motive power, traction, G. G. 
W ANTHlD.-A man of executive ability and long ex· I .Schroed.er . . . .  ' "  . . . . . . . . . . . . . . . . . . . . . .  832,214 

perl�nc� on UnIversal �rinders. to ta 'w charge of grind- �eh�cle sprlllg, L. L. She�dan . . . . . . . . . . . . . .  832,171  
lng Job III tool room. of a large manufactnrlng establish. V ehIcle wheel, M. L. POlter . . . . . . . . . . . . . . .  832,080 
ment III the Mlddle West. Address "Grinder " Box VehlCle wheel, J. H. Drake . . . . . . . . . . . . . . . .  832, 368 \ii'3, N. Y. ' Vehicle wheel, H. S. Pullman . . . . . . . . . . . . . .  832 560 

POS I T I O N  W A N T E D .  
A YOUNG . COLI,EGE GRADUATE desires t o  be· come .Identified WIth a well-established publishing busi-

�i���l��i��
e
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York City. . . ., , 

Vending machine, coin operated, W. F. ' 
Meschenmoser . . . . . . . . . . . . . . . . . . . . . . . .  832, 144 

Veneer handling mechanism, W. W. Wood . .  832,51 9 
Ventilator, C. W. Edwards . . . . . . . . . . . . . . . .  832 247 
V ('ssel stopper, A. A. Low . . . . . . . . . . . . . . . . .  832 ;071 
Vise, ,r. C. Scoggins . . . . . . . . . . . . . . . . . . . . . . 832 087 
Wagon, dumping, Dalton & Tiffany . . . . . . . .  832;538 
Washer, J. R. Hughes . . . . . . . . . . . . . . , . . . . .  832 386 
Washing machine, T. C. Baker . . . . . . . . . . • . .  8b2;029 
Washing machine, G. H. Huenergardt . . . . . .  832 ,062 PAT E NTS F O R  SA LE.  Washing machine, A. A. & D. D. Rullman . 81l2,276 

FOR SALE.-U. S. PATENT 80',666 also for various Washstand bracket, I. G. Dimond . . . . . . . . . .  832,182 
foreign countries, on �opy and Book Holder. BUSIness Water, apparatus for the separation of oil f6�mrt.:"N��hf�'b'i'..'::S fortune. A. lIferceret, 47 W. Wat��
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. ���'!i1: 
PATENTS SOLD ON COllfMISSION.-lf you wish Water tube boiler, Flamm & Romberg . . . .  : 832;512 

to buy or .ell a patent write for partlcuhrs to E L Weatber stnp, J. C. McMehon . . . . . . . . . . . . . 832. 205 
Perkms, 72 Broad Street, Boston. P"tent Sales Exclu: Weath�r strip, n:etal, J. C. McMahon . . . . . . 832,150 
sively. Wei�hlllg and. mIxing apparatus, automatic, 

WILL PURCHASE P 
. A. EdIson . . . . . . . . . . . . . . . . . . . . . . .  832 046 

. ATEl'IT COVER,ING Gasoline I Weighing apparatus, E. A. CarmichaeL . .  : :  832'
236 

:�!\':,11��fo��ti�1::,jd��s�
i
l'f 1'�:�i &�r �ariiCUiara W

W
e!ghing device, automatic, �. Renz . . . . . . .  832;340 

nue, independence, lIfo. 
. e , � ap e Ave- I eI'{rt;;ilg 

. . ':'�.C�'�:: . . �������':: . . :.
u
:�:�

r 
• • •  � 832, 102 

Saves 20% to 50% on Power I 
In nearly every plant one-half the total pO,wer goes to waste - it is eaten up in biction. 
A serie<> of tests made by Prof. C .  H. Benjamin, of the Case Scientific School, of 

Cl evelanl, Ohio, at sixteen different works, proved that it took over 50 per. cent . of the 
t')tal power of the plant to drive the shafting atone, when run in babbitted bearings, That 

meant 50 per cent. of the power was unpro-ductive. I t  showed for the 

Peninsular Seif=Oiling 
Roller Bearings 

an average savmg in friction over the babbitted 
bearing as folJ.ows : 43 . 2  per cent. for the 1 H 
inch shaft ; 7 3 . 1T per cent. for the 2i. inch shaft ; 
and 76. 6 per cent. for the 2H inch shaft. 

OUR GUARANTEE : 
Without knowing anything whatever about 

your plant, we guarantee, if you are' now using 
babbitted bearings, to save j 0 per cent. of your 
total p ower by replacing them with Peninsular 
!'>elf.Oiling Roller Bearings. 

t O per cent.  is assured ; 50 per cent. has been achieved. and 
never have we fallen below a savIllg of 20 per cent. 

Frr any reliable fin}1 we will gladly pu' �he claim to the tect by eqUIpping a shaft. or, if  deSIred. their enUre plant witb 
Pen

,
lnsular Self."Otlio

.
g Roller HearIngs and allow tbern to be run for 30 to 60 days on trial. If tbey fail to sub� 

stanUate our claIm. the bearmgs can be returned at our ex penseo 
Peninsular Self-Oiling Roller Bearings , besides what they save in power. save enormously in belting and 

general wear and tear. Run.:l1ng in a bath of 011. they are  non·heating and not a d rop of all is 108t-a saving in all of 50 
per cent. over a babbltted· beanng. These bearings are adapted to works of any character. 

Write for Our Book on . .  POWER-SAVING " 
giving official tests comparing relative effiCIency of . the babbnted bearmgs with the Peninsular Self-Oiling R.oJ ler 
Bearings i n  reducing frictIOn ; also contaming letters from. companies engaged in all branches of manufacture now using 
Peninsular Self-Oiling Roller Bearings. 

Unless we save IO per cent. of your total power they can be returned at our expense. 

GEORGE A. McKEEL cs. CO.. Ltd.. Transmission Dept.. JACKSON. MICH. 

BAIRD DOLLAR WATER MOTOR 
Not a toy or mechanical novelty, but a real , powerful 

little motor, sold under an absolute " money-back " guaran
tee to develop 

1 -4 Actual  H o rse Powe r 
under 30 lbs. water pressure (the ordinary city pressure). 

Easily and quickly attached to any pen stock or faucet and ,by sim· 
ply turning on water will run fan to cool off hot kitchen, 

'
el11ery wheel 

for sharpening knives and scissors, nlilk bottle and chimney washer egg 
beater, buffing wheel for polishing silverware, also j ewelers' and den

'
tists' 

lathes, sm�:tIl dynamo, ,sewing 11lachine, washing machine, etc. Simple, 
. . strong, reilable. NothlUg to break or get out of order. Wears a lifetime. 

Costs lIttle to buy, nothlUg to run. Indispensable in  every home and shop. I,ightens labor saves time 
and money. lIfade from very best material by careful workmen in tbe same big factory as 

'
the famous 

• I,ITTI,E SKIPPER " marine engines. 
Price of motor ready to attach to faucet. carefully packed in $) 00 

neat box and delivered to express company for shipment. 0 N L Y 
Send money by post office or express 1110ney orde

. 

r or registered letter. Immediate ship- = 
ment guaranteed. Money back if 110t fully satisfactory and exactly as represented. 

REFERENCES.- A ny bank or trust company, any express company, or any 
« promznent buslness man or pubhc offictal in Detroit. 

ST. C LA I R M OTOR qO., W. M . Dept., 42 CHAl\II PLA IN  ST. DETROIT,  M IC H .  

The Security of Prudential 
Policyholders is Guaranteed 

by the unquestioned character of investments and the progressive policy which 
has been the first consideration of 

T h e  P ru d e n t i a l  
This company has always been manag.ed in a spirit of l iberal conservatism 

and solely fof the true and enduring interests of policyholders. 

An Economical and Efficient Administration. 
Con�tantly Decreasing Rates of Expense and Mortality. 

'Satisfactory Dividend Returns and 
Prompt Settlement of All Obligations 
Have Made The Prudential 

One of the Greatest Life Insurance Companies 
in the World 

Life Insura.nee IS to·day a necessity, a safe and certain method of investing surplus earnings , and 
the only satisfaGtory means of providing in the most effectual manner for the future needs of others. 
Write now for f�cts about the policy you would like. Write Dept. 121 ' 

The Prudential Insurance Company 
I • OF AMERICA 

In(orpotated 1& • Sto(k Company by tbe State of New Jersey 
Home Office: NEWARK, N. J. JOHN F. DRYDEN, President 
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���������������������� l "" ell drilliug machine, Boaz & Renehan . • . .  832,362 ;; ' !  \Vheel. See Resilient wheel. 

\Yhip hnttulls, lllnkiug", Palmer & Upson . . . .  8;)2, 272 75he _ ,,'ieli::, hydrocarbon bul'llPl', G. \V. Ferdon . . . S:J2,a05 

Edison Spark Coil i �I�gg�; l��:����
e
�'�J�;:ll�\�l?oOJI��k�':��d : : : : : :  ���:!�g 

puts 83 I?er cent. of the battery' s �l:�(?Ol��r�r::ii1�\�)��d�, BS . I§���,;��;,; : :  : : :  : : :  ���:m energy Into the spark that Ig- Wire bracket frame, II . L. Bradley . . . . . . . .  8:;2.234 

nit�s the charge in a gas or gasoline engine. \�:::� ���:;,�����r, e)'�;n��rt';:\�i,���t�s' 'f�;: i;r�: 832,337 

ThIS was shown by tests recently made at I paring, n .  �'arringtoll . . . . . . . . . . . . . . . . .  832,304 
the University of Michigan .  It contains Wires; 1'OIle�, and cables, pulling head for, · 

. more copper than other coils, but large out- wre��jl , I� . ��t'}h;);��� ' : : : : : : : : : : : : : : : : : : : :  ��§:��� 
put has enabled us to cut the price from \�,:eneh, J. �'. Di;k�son . . . . . . . . . . . . . . . . . . .  8?2,367 

�3:25 to $2. 50. vyitl.r .the E�ison Battery ��IZ�
le��;l1.·Oll�U�\��g���·t: ' ':'e�k; '0: ·!Vi�pies·:. ���;!�� 

It IS the cheapest IgmtlOn deVIce. 
Ask for " Battery Sparks. "  DESIGNS. 

E D I S O N  
M f t i C Badge', .T . ,  P. \Vhitney . • . . • • • . . • . • . . • . . . . . . • 

anu ac ur ng ompany Candlestick, L. W; Rice . . . . . . . . . . . . . . . . . .  . 
38,257 
3�, 259 
38, 261 
:38,263 
38,264 
38, 266 
38,267 
38,265 
38, 258 

25 Lakeside Ave., Orange. N. J. Clock framC', J. K Hoine . . . . . . . . . . . . 38 ,260, 
31 Union Square, New York 

)' C
L
)IOe]( fl

h
'am

l
��' A . G. J{ollstedl' . . . . . . . . 38, 262, 

amp s u< e. E.  B. Lc\vis . . . . . . . . . . . . . . . . . •  
304 Wabash Ave . ,  Chicago Map :M L r pigh 
25 Clerkenwell Road, London, E.C. Rug ; JT: A'. Fiaas

. 
: : : : : : : : : : : : : : : : : : : : : : : : : :  

���������������������� Sink, kitchen, 'V. G. Pl'obst . . . . . . • . . . . . . . . . 

-; 
Spoon or fork, V. Fl'cisinger . . . . . . . . . . . . . . .  . 

Every Manufacturer 

Needs This Book 

It provides easy means for solv
ing questions arising out of the in
creased use of friction gearing. 

This company makes more and 
better 

PAPER. & IR.ON FR.ICTIONS 
AND PAPER. PULLEYS 

th an any other concern . They 

improve power transmission , and 
are very durable.  

The book contai n s  valuable tab les facts 
and form u l a s  to b e  fou nd nowhere

' 
else

' 

�e send it free to those who h ave need fo; 
I t :  State occu pation and firm connected 
with.  

The Rockwood Mfg. Co. 
1904 English Ave. 

Indianapolis, Ind., U. S, A. 

Send 15(\. '01' 3 months' trial snb8e�'iption to 
The Business Man's Magazine 
The best business magazine in the woda. It will giYe you each new devdopment-te:lCh you all the new and easy ways of doing work-teach 

TRADE MARKS. 
Almond meal compound for the toilet. Holton 

& Adams . . . ' . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 6,520 
Baking powder, Closset & Devers . . . . . . . . . . •  56,537 
Beverages, mineral waters, and sterilized 

waters. rarbonated, E. B. McKay . . . . . . .  56,525 
Boot� and shoes, If'uther, Locke Shoe Co . . . .  56, 501 
Bottle stoppel', metalliC, Crown Cod\: and 

Spal Co. . . . . . . . . . . . . . . . . . . . . . . . . .  56, 493, 56,494 
Chocolate and eocoa, Kasseler Hafer-Kakao-

Fabl'ik Hausen & Co., Actien-Gesell-sehtl ft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56, 498 
Cigars, II . Nitzsche . . . . . . . . . . . . . . . . . . . . . . .  [)6,542 
Cig,tlrs, n. C.  Stone . . . . .  '.' . . . . . . . . . . . .  " . . .  56,544 
Clothf's stiffeners and corset stays of spiral 

wire of all kinds. Herkuleswprke, Cor
sett- und Spiralfedcl'- Fabriken, G.  M. 

coal� ·otIf� l\i;l�·�;�t 'c�}�i '��d ' Mi·l{i�·g ·C� : : : : : :  gg:g�'� I 
Cocoa and preparations thereof, B. E. Enge . 56, 495 1 
Cordial, Charles .Taequin et Die . . . . . . . . . . . . . 56, 513 [ 
Dress shields, Stork Co . . . . . . . . . : . . . . . . . . . . .  56, 532 
Fire kindJing material, Nashville Chemical 

Co., . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  56, 54 1 
Plour, wheat, Zenith Mining Co . . . . . . . . . . . .  06.510 
Flour, ,"vheat, BarlJel' Milling Co . . . . . . . . . . . . 5.6, 5 1 1  
Food products, binders, fi1lers, absorbents, 

and thickeners used in, Preservaline 
Manufacturing Co . . . . . . . . . . . . . . . . . • . . . . .  56, 509 

:F'use for exploding gunpowder and other ex-
plosives, safety, Climax Fuse Co . . . . . . . .  56, 488 

Fusps, Climax Fuse Co. . . . . . . . . . . . . . . . . . . . .  56, 489 
Glass articles aml electric light globes, cut, 

Liblwy Glass Co . . . . . . ; . . . . . . . . . . . . . . . . .  56,500 
Hats, men's felt, ,Yool, and straw, Boogher, 

Force & {-;-oodhar Hat ('0 . . . . . . . . . . . . . . • •  56,G12 
Heel plates for boots and shoes. L. Sacks . . .  5(), 506 
Hooks, SlElp, Covert Manufacturing Co. 56, 490. 56,491 
Hosiery and undenvE'ar, knitteo, netted, and 

lacp, Hosford & Clark . . . . . . . . . . . . . . . . . .  56,52 1  
Incubato�'s and brooders, �L �f. Johnson . . . . .  56,540 
Insulated wire, Standard Ulloel'gl'ound Cable 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56, 507 
Leather, imitation, British Pluviusiu Co . . . . 56.487 
Lotion, healing, "' . H. Chase . . . . . . . . . . . . . .  56,514 
Machinery, certain. named, Gisholt Machine 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56,496 
Meats, smoked, F. A. Ferris & Co . . .  _ . . .  , . . .  56,516 

I �fedicated stock food, M. W. Savage . . . . . . . . 56, 530 
Medieinal Hud adhesive plasters, J. Elhvood 

Lee Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56,523 
MedicjIws, certain numed, C. S. Smith . . . . . . 56,531 
Medicines, certain named, J. C .  Fuller . . . . . .  56,5:J8 
Oil, castor, Robert B. Brown Oil Co . . . . . . • .  56, 528 
Oil, healing pille, 1\1. W. Savage . . . . . . . . . . . .  56, 529 
Papel' for 8igns and show card8, John Ingel-

7NCHES TER 
R i f l e s  A r e  R e l i a b l e  
R eliability, strength and accuracy are the 

cardinal virtues in a hunting rifle. Succe s s  

a n d  s a fety o ft e n  hinge upon t h e m  in b i g  

game shooting. Winchester rifles p o ss e s s  

t h e s e  virtues to the fullest extent, being 

reliable in action, strong in construction 

a n d  accurate in shooting. W i n c h e s t e r  

rifles and Winchester make o f  cartridges 

are a combination that always gives satis

faction.  They are made for one another. 

Winchester Guns and Ammrl1lition A re Sold ElJerywhete:-li 

WI N C H E ST E R  R E P E AT I N O  AR M S  C O., 
N EW HAV E N, CO N N. 

The Gulf Coast 
'if Texas 

That 's the name of a new eighty-page illustrated book just published 
by Rock Island-Frisco Lines . 

It is of vital importance to you that you secure and read it. 
The region described is unparalleled' in its possibilities for home

getting and fortune-making . 
There 's nothing to prevent your achieving success in this remarkable 

country. 
The book will tell you about it and a trip of inspection is cheaply 

made. Are you interested ? '  

Your name and address on a posta1 will bring you 
full details and the book . WRITE TO-DAY. 

JOHN SEBASTIAN, Pas s. Traffic M gr. 

Chicago or St. Louis 

R. o c k  I s l a n d-F ris c o  L i n e s  
t��t S�I���l�����' A1����\�1���',�1�����:eK}��� agcment, B�nking, Insurance, P inancial l\Janagement, Collections and Credits, the whole fie ld covered. Price $1 .00 a year. 

Pins�
t
�1��1{ �;��ld,

a��b!la�¥�l'�aoli :  : : : : : : : : : : : : :  gg;!�� l 
I'owdu', toilet, Gerhard Mennen Chemical 

��������������������������������������������� 
Co. . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .  56, 517 

Preventive and Cllre fo1' (liSeaRes of domestic 

Raz��:li�t\���: f:;t�(�r,
H��1��1l�S CI��);l�' ·C� : : : : :  gS:g4f{ LET US BE , YOUIt FACTO RY TilE BOOK-KEEPER Plinr.rSllING CO. Ltd. 

69 Fori Street, Detl'oit, ]Iich. 

ELEOTRONS AND THE ELEOTRONIC 
Theory'al'Erdiscussed by SIR OLIVER LODGE in SCIEN
TIFIC AMERICAN Sl'PP LEMENTS 1428. 1 429. 1 430, 
1 43 1 ,  1432, 1433, 1434. Price 10 cents eacll, by 
mail. Munn & Company, 361 I:.;roadway. New York City, 
and all newsdealers. 

MOTSI NGER AUTO�SPARKER 
starts Rnd runs 

(jas Engines without Battedes. 
1\� 0 other machine can do it snccessfuliy lack of origll1al patents owned by U�. twist motlOn in ou]' drive. No belt or switch necessary. No batteries whatever, for mahe and break or jump·spark. "V\�ater and dust-proof. Fully guaranteed. 

IVIOTSINGER DEVICE 1\IFG. CO. 14 Main Street, Pendleton, Ind., U. S. A. 

"The Battery 
With-er-bee" 

Fifty-two leadin� makers of  Rlltomobiles and 1110tor boats adopted the Witherbee 
Storage Battery Igniter be('ause test·s showed i t to produce the biggest, hottest sparks and to run .!tn aVI<Tage of oyer 1,200 miles without recharging'. Send for booklet and name of satisfied user living TIear you. 
WITHERBEE I GNl'l'ER CO. 

552 W. (3d St.., New YOl'k City 

'Ve own and offer as wondel'ful bargains, 1 , 500 . which have been used just enough them in shf;��� ���j�L�����I��t, �:!t:;:: m�;;�··o;.·�7·:· machines, built to· sell for $�o-
unparalleled list of splendid Send for it to�d8Y. 

R o c kwell · Barnes C O . ,  1 4 5 9  Baldwin  B l d g . ,  C h icago, I I I .  

TRADE MARKS 
DESIGNS 

COPYRIGHTS &C. 
Anyone sending a sltetch and description may 

qulclrly ascertain our opinion free whether. an 
invention is probably patentable. Commumca· 
tions strictly contldentlal. HANDBOOK on Patents 
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special notice, wit.hout cha.rge, in the Sti¢ntifi� Jlm¢ri�an. 
A handsomelY illustrated weekly. J,nrllest cir
culation ,of any scientific journal. 'l'erms. $3 a 
year ; four months, $1. Sold b:;r all newsdealers. 

MUNN & CO.36 1 Broadway, New York 
Bmnch OlHce. 62jj IF St .. Washington, Do (). 

Hemedies for certain numed diseases, W. H. 
Griffith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56,5a9 

Remedies for dis('HSE'S of the dige8tive orguus, 
S. Gl'ovC'r Graham Co . . . . . . . . . . . . . . . . . . . 50, !J49 

Remedies for fever in pill f01'111 . "T. H. \Vood 5G,545 
Hewedy for certain named dis-eases, F .  F. 

Ingram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56, 522 
Remedy for hog eholel'a and kindred swine 

diseases, \V. B.  YilleP]]t . . . . . . . . . . . . . . .  56, 5!J4 
Shops, men ' s  leather, Murphy Shoe Co . . . . . . 56,504 
Silver and silver plated hollow and flat ware, 

Koechlin & Engelhardt . . . . . . . . . . . . . . . . .  56,499 
Spectacle and eyeglass frames and mount-

ings, Merry Optical Go . . . . . . . . . . 56, 502, 56, 503 
'rea, Peel, Bros. & Winch . . . . . . . . . . . . . . . . . .  56, 505 
Tl'Ousers. I . L. Pearl & Co . . . . . . . . . . . . . . . . . . 56,548 
Vuult, air tight burial, J. S .  Van Fossen . . . 56, 533 
\Vater, spring, '1'. H. "Yorran Co . . . . . . . . . . . .  56,536 
\Vater tmvers and deluge 'vagons, American 

La France Fire Engille Co . . . . . . . . . . . . . . 56, 486 
\Vhisl{y, Columbia Di stilling Co . . . . . . . . . . . . . 5n,515 
Whisky, Hannah & Hogg : . . . . . . . . . . . . . . . . .  56, 5 1 8  
Whisky, .T.  R. IIogg . . . . . . . . . . . . . . . . . . . . . . . 56, 5 1 9  
\Vhisky, 'V. H. Jones & Co . . . . . . . . . . . . . . . .  56. 524 
\Yhisky, T. C. O 'Keefe . . . . . . . . . . . . . . . . . . . . .  56, 526 
",Vhisky , l\L I�.  Pollasky . . . . . . . . . . . . . . . . . . .  56, 527 
\Vhisky, Scotch, \Veideman Co . . . . . . . . . . . . . . G6,035 
'Vines, Steuben County vVine Co . . . . . . . . . . • • 56,550 

LAB E LS 
"Biondi ' s  Universal H(�adache Powders ,"  for 

a pl'opl'iL'tal'Y medicilH\ A .  l!�. Biondi . . . . .  1 3 , 1 07 
"Broadbent's Satin Gloss Polish , "  for a pol-

ish, S .  S. Broadbent . . . . . . . . . . . . . . . . . . .  1 3 , 108 
"Cannoll , "  for paper bags, Crown-Columbia 

Pulp and Paper Co, . . . . . . . . . . . . . . . . . . . .  1 3 , 1 11 
" Columbia ," for cGffpe, Columbia Coffee :Mills 13 ,104 
" Imperial Salad Dl't'8sing, "  for salad dl'ess-

ing, ,J, B. Neubauer . . . . . . . . . . . . . . . . . . . 13, 106 
"KimlJaU's Old Ij�asllion , "  for flour, corn-

mea 1 ,  tlud breakfast cereals, Kimball-
Fowler Cereal Co . . • . . . . . . . . . . . .  

-. . . . . . . .  1 3 , 1 1 4  
"Lapin ' s  Magic Stnl\Y Hat  Cleanel', " for a 

preparation fo1' cleaning straw hats, H .  
JoJ.  Bartlett . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13, 109 

"Newleans, " for coffee, Columbia Coffee 
Mills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13, 105 

" Pistol , "  for pUlwr bags, Crown-Columbia 
Pulp and Paper Co . . . . . . . . . . . . . . . . . . . . .  1 3 , 1 1 2  

j jRifh�, " for paper bags, Crown-Columbia 
Pulp and Paper Co . . . . . . . . . . . . . . . . . . . . . 13, 1 1 0  

"Swiss Milk Chocolate Creams, " f o r  candy 
voxes, �I. :.\10litor . . . . . . . . • • • . . • • . . . • • • .  1 3 , 1 1 3  

PRINTS. 
. ,  Autocycle Back Bicycle Playing Cards, " 

for play-iug cards .  Ullitt'd States Playing 
ea l'd Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

"DeSign for Card Box, " for playil1g cards, 
Willis W. Hussell Card Co . . . . . . . . . . . . .  . 

"Single Cylinder :\lal'ine Coil, " for jump-

�1��rto�o�I.S: . �\�i
.
S
:�_:� . .  ����i.a.l . .  I\:���.f.a.c.t�l.r: 

"-VVithout a Peel', " for '''heat fioul', Duluth-
S,lperjor Milliug Co. . . . . . . . . . . . . . . . . . . .  . 

"Without a R.ival , "  for '''heat flOUl', Dulnth-
::;uperi0l' Milliug Co. . . , . . . . . . . . . . . . . . . . . 

---

1 , 807 

1 , 808 

1 , 805 

I A printed copy of the speCification ano dra,viLg 
of any patent in the foregoing list, or any patenr. 
in print issued �ince 1863, will be furniShed from 
this olliee for 10 cents, provided the name and 
number of the patent desired and the date bli' 
given. Address Munn & Co. ,  361 Broadway, New 
York. 

Canadian patents may now be obtain�d by the in
ventors for any of the i:cventions 112,IDed in the tore
going Hst. For terms sud further particulol1'1 
.ddress Muou & Co. , 361 Broadway, New York. 

W R ITE F O R  ESTI MATE ON ANY ARTI C L E  
Y O U  W A N T  M A N U FACTURED 

STA M PINGS,  M ODELS, E XpER. WORK 
WRITE FOR F R E E  BOOK LET 

T H E' C L O S E  M A CH I N E  &. STA M P I N C  CO.  
9-70 H�m llton St. ,  Cleveland, O .  

YOUR PA TEN T 
Carefully Developed nay Be a Success I 

Development of ideas. experiments. models. Spe
cialty, small machin�ry and tine instruments. Modern 
i2��E��jJjrecirTg�t�?::�i���;S R I C  H T E R B R 0 S .  
and .. \;btnufacturers. 115 Court Street, Hoboken, N. J. 
Two minutes from D. L. & W. Depot. 

Bad -D O N ' T  D R I N K-0ur Filters Purify, De!)dorizt', Decolorize. Booklet Free. 
Buhl'ing lYntf'r Purifying Co. 68 � ! nrra.y St.. New York \Valorl 

J O H N  c.  S P A R K S ,  B .  Sc . ,  F .  C.  s .  
Chem ical Expert 

W ����'�"t�e i��'���i: :  
Best-Selling Je:�=�:;inngewM��:I�\ll�·�C?l����in�u��l·JPri�(�k� r�l�p;�i� tions EVl-r Offered. 

$25, 000.00 IN CASU I'IUZES ! 
Ful l  part.iculars free upon requf'st. It will pay you to wrHe tQ-day to The Review of Reviews Co., 13 Astor Place, Room ,H4, N. Y • .  

Magnificent Chance 
Investment 

for 
The iuyentor of the Magie Sphere offers to  aHo,"" the first tojbe erect�d and run free o f  all roy a l t y  until t b e  c.)st o f  erecting shall have been paid, to b e  followed by  a smal l royalty thereafter. 
So much discussion has been caused by the w(,nde-rful 

effeds of this sphere tbat it would prove a pcwerfu l amusement attractio11. 
For .a complete dcsc;ri ptlon, drawings. etc . •  Eee the 

followlnJ! numbers of the· � C I ENTH' I C  AlHJ£RICA N : 
J une 16, July 7, and August 1l. 

M��[m�:E�
c
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i
�ri� ces� and patronage. Worl{ing drawings are nQW ready. Wnte at once to James C. Haynes, 50 Bromfield Street Room 14, B08ton, Mass. ' 

AnalYSis made of trade products. water, etc.; advice ::�;�:.13;:���<'���w;�:��: B 
R
eSEt 2,0 0 Recipe s 

For tllru,t or " eight or both. F E The E nterp r I S i ng H o u se k e e per. 
No fitting, jU!'It pu�h them on. A fallluus bool, of tested, ecollo111'cal re-
All l!Oize!i\ 1-4 in. 8haft 8tHl up. eIpE'S and J i lustmled kltcheu h�lT s pnb-10 ct!i\. in 8tumpM 10r samples. hsbed to sell .tt 25c. "" '-' "ill �end It 

PRESSED STE E L  M F G .  C O . ,  5 4 5  The B o u r s e .  P h l l a "  Pa. • free • •  Jll�t �elld your name aud Idrlrtf:is 

AUTOMOBILE I]'IJSU RANCE 
Everv o�vner of an A uto should insure hi s eu . . against 
loss or damage, whether in actual tiding or in transit. 
\Ve fully insure you against such loss 01' damage, how� 
ever sustained. Premiums low Ifullest reliability. 
H. W. BEALS. 7'6 William �treet. N ew York 

WE MA KE GOOD 
models. W e  d o  experimental work, and d o  i t  good. We 
manufacture and sell electrical and mecbanical appar� 
atus at the correct prices. Agents wanted everywhere. 
UniLed Electrical Mfg. Co., 53 Vesey Street. New York. 

S H O P  R O O M  T O  L E T 
F U L L Y  E Q U I P P E D  MACH I N E  S H O P 

S. A. NICHOLAS, 30 Greenwich A venue 

MODELS & E X P E R I M E N T A L W O R K .  
[nventions deveioped. Special :Machinery 

E. V.  BAIL LAR D .  24 F ran kfo rt Street.  New Y o r k .  

RUBBER Expert Manufacture1"S 
Fine Jobbing 'Vork 

PARKER. STEARNS & CO., 228-229 South Street. New Yorl< 
Model Rnd Experimen t a l  Work. Years of ex

perience. M. P. Schell, 1759 Union �t . • Ran Franci�eo. 

L l N E N 0 1 D . -A M O L D E D  M AT E R I A L  M A D E  OF P U R E  L I N E N 

C RA N E  B ROS. M A N U FACT U R E R S ,  W E S T F I E L D , M AS S .  

T h e  Enterprise ltlfg. (�o. o f .  Pa. , 2211 N .  3d St . , Philada., r. S. A. 
i\!akf'rs of the famolls Enter prise l:1cat and Food Choppe.rl!l. 

A M O N E Y  M A K E R  
Hollow Concrete Building Blocks 

.... Best. Fastest. Simplest, Cheapest 
Machine. Funy guaranteed .  

T HE PETT Y J O H N  CO. 
615 N.  6th Stre�t. Terre Haute, I llc. 

WE HAVE A N  INTERESTING 
PROPOSITION TO MAKE 

to parties interested in boilers, engines, feed-water 
heaters. dynamos, separators, traps and expansion 
jLJints for steaJ?1 and water. P. -K. Engineering Co., 
Chemical BUIIO tng, St. Louis, Mo. 

B E  A W A T C H M A K E R 
Rend for our free book, How to he a \Vatchmaker. Stone 
School of Watchmaking, 90i Globe Bldg., St. Paul, Minn. 



Scientific American 
' �==�========�==========� 

Rubber Elevator & 
Conveyor Belting 
FOR C O N V E Y I N G  AND L I F T I N G  
BROKEN STO N ES, C OAL, CO KE, WOOD 
PULP, GRAVEL, SAND, S U GAR, etc . , etc. 

S PECIAL CONSTRUCTION 

EXCEPTIONAL QUALITY 

NEW YORK 
PACKING 

BELTING 
CO. , Ltd. 

& 

91-93 CHAMBERS STREET, NEW YORK 

tta;n'ai#t;) 
St.ationaries. Portables, Hoisters. Pump
ers. �awing and Boat Outfits, Combined 
wi tb Dynamos. 

Gasoline. Gas. Kerosene. 
Send jor Catalogue. 

State Power Needs. 
CHARTER GAS E NG I N E  CO.,  Box 1 4 11 ,  STE R L I N G ,  ILL.  

ScalH� A i l  vRl'ieti eS Rt lO w eS { pnces. Best 1t:.:tl l r o ad 
Track and 'Ya�on or StOCk Scal es m a d e. 
Also 1000 u:;JefuJ artlCl es. in c l uding Safei!l, 

. SewIng llacbines, BicyC l e � .  Tool� .  etc. ' � ave 
Money. LIsts F'r,�e CHICAGO SCALE co .. Chicago. 1 1 1 .  

Bausch 6. LOInb 
Magnifying Glasses 

F o r  over h a l f  a 

eve r you need a 
pocket g lass be 
sure to get a 
B. &. L. rbey ',,-
are · shown here. 3 lenses. vulcanite mounting. 
Larger size. 75 cents. CATALOG FREE. 

A WATCHMAKER 
Bradley Polytecbnic Institute 

Horological Department 
Peorill, Illinois 

Formerly P;usons Hl'rological Inst. 
Largest and Rest Wateh School 

In America 

111, fIo.mod' Ca)cuillin, Mac:k!nt.. efltllQ$Ii.Sdcally .,,,.10''''''' lit, ... orld' oy�,. R�l"'. accO: 
rare. ';"'ple, d .. rable. Two model', ·oltldlud coppe. linilb, $6.00; olddlttd .nue linlsh."';th 
c.t,·tlO.OO. prepaid in U. S . .  Wrildo. Free BooklehlJd S,eciILIOffe,. A,tnll ",nle4, 

C. E. LOCKE M'F'(i CO. 25 w ...... 

THE MIETZ & WEISS 
Sen�.�ogue OIL ENGINES 

Stat io nary 1 % to 8 0  H .  P, 
Mari ne 3% to 1 0 0 H .  P. 

Use KEROSENE and FUEL OILS. . Direct connected Gen
erar.ors. Pumps. Air Compressors. 
Hoists. etc. Thousands in use in 
all parts of the world. 

AUGUST MJETZ 
128-138 Mott St. , New York, U.S.A. 

All Standard Makes 
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S
e
cond-h�md typewriters $15 to $25. 

Agents wanted. Send for particulars. 

Tools ! Tools ! Tools ! 
and all you want to know about 
th�m. Our Tool Catalogue No. 22 .8 a cloth·bound bOOk of 950 
pages. If you want to " know it all " about Tools you should 
send for this book at once 
Sent post-paid on receipt of 
$1.00 which will be refunded 
from your fl rst purcbase from 
us of $10.00 or over. 

MONTGOMERY & CO. 
1 05 Fulton Street, N. Y.  City I 

PENNSYLVANIA RUBBER TILING 
admits of the  �ichest and most  harmohious effects:..:..in any scheme 
of interior�that it is possibl e to attairi with flooring materials. 

This is because of the perfect matching of colors· and shades, 
and thefacility with which the block shapes may be manipulated. 

PEN NSYLVANIA RUBBER TILI N G  has been proven 
not only superior to all other brands of rubber tiling, but also to 
outwear even marble, to be absolutely waterproof, ·and to afford a 
far safer and more agreeable footing (pr;l(;tically �jknt) than any 
other material. 

Book of Designs-in-Color will be mailed to · you free upon 
request. 

PENNSYLVANIA " RUBBER, CO. 
JEANNETTE, PA. 

New York-1665 Broadway. . Atlanta. Ga . .,..102 Prior St. 
Chicago -1241 Michigan Ave. Boston�167 Oliver Street. 
Philadelphia - 615 N. Broad St. Buffaio-Main and Tupper St. 

London ":""4 'Snow Hill 

OCTOBER 13 ,  1906. 
--. 

S TEA M  US ERS 

aalnfiow Packing 
The original and only genume 

red sheet packing. 

The only effective and most 

economical flange packing in ex

istence. 

Can' t blow Rainbow out. 

For steam, air, hot or cold 

water, acid and ammonia joints. 

Beware of imitations. 

Look for the trade mark-the 

word Rainbow in a diamond in 

black, three rows of which extend 

the · full len2"th of each roll. 

Manufactured exclusively by 
PEERLESS RUBBER nFG. CO. 

1 6  Warren St., New York 

C OLD GALVAN I Z I N G . 
AME.RI CAN PROCESS NO R OYA LT I E S  

SAMPLE,;, A N D  I NFORMATION O N  APPLICATION .  
N I C K E L "'�D 
Electro· Plati ng 

Apparatns and Material. ,.,.,. 
Hanson & V a n W i n kle 

co • •  
Newal·k. N. J .  
28 & 30 S .  Oanal S t  . 

C h tcallo. 

When made by a pen 
could not be better made 
than with a 

. 

PAUL E. WIRT 
FO U N TA IN P EN 
Flows freely, writes smoothly, 
does not leak. The oldest foun
tain pen . Best from the beginning 

ALWAYS READY ALWAYS WRITES 
Sold by best dealers. Catalogue of 100 

styles on request. 
BOX G-23 , BLOOMSBURG, PA . 

Problem 

Sure ....." . .• Honest with Its work . .  Pl�nes 
.. •. bevels of a

. 

ny angle with abso. 
lute accuracy. . _ ; . .  
Shepardso n's I ron Plane>Gauge 

Readily attached to any iron plane. Made of Iron and 

steel, ful ly nickeled. $UO, . postpaid. Send jor catalo(fUe 
GOODELL·PRATT C O M PANY G reenfie ld ,  Mass 

Curtiss Airship 'lW�tors 
7 J::i. P ., 50 potin<t�. 

All extras ready to install. Now used 
by every suece.Bful aeronaut. Hi'lh· 
est Award at Lew is & Clark Exposl· 
tion·. World's Record , Orlllond Be':ch 
Fla. Se,w, tOl Cataloo B. 

G .  H. CURTISS MFG. CO. ,  Hammo ndSport .  N. Y.  

KEYSTONE W E L L  WORKS 
Beaver Fal ls ,  Pa. 

II··· EWlTDILJpt,W�:t� :--: . .  . .  Y • C·H·BULy- a  Co. IF' EAHDT'BlJ IT e lo/ ' C A G O · I LL·U·S·" 
15 to 'l l  South Clinton �1".t. 




