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OUR NAVAL FORCES IN THE PACIFIC. 

When the British Admiralty decided, a few years 
ago, to call home the squadrons which she had been 
in the habit of maintaining on the Halifax and West 
Indies stations, reducing the garrisons both at the fam­
ous Nova Scotian fortress and also on the Island of Ber­
muda, the step was interpreted by the worId at large, 
and very properly so, as an evidence of the cordial re­
lations existing between Great Britain and ourselves. 
The concentration of the weightier portion of a coun­
try's fleet in any particular place may be taken as in­
dicating where that country considers that its inter­
ests are, for the time being, most threatened. It is 
equally true that the withdrawal of naval forces is in­
variably accepted as indicating that the rela,tions of 
the two powers affected are thoroughly amicable. 

We have heard a great deal of 10'Ose 'talk, lately, 
about the possibility of a war with, Japan. Had the 
Japanese been a less highly civilized people, this irre­
sponsible chatter might easily, have blown the war 
spirit of that w�rlike people to a white heat long be­
fore this. We .hold it to be a proposition indisputable, 
that if the Japanese press and certain Japanese offi­
cials had discussed the possibility of war with the 
United States with as much reckless abandon as a 
certain daily journal in this city and certain men of 
more @r less prominence in the country have done, 
Congress would long ago have resounded with threats 
and denunciations, and not a small section of the coun­
try would have been eagerly awaiting the call to arms. 

Fortunately, the governments both of the Unitell 
States and Japan have been entirely unaffected by this 
foolish and utterly baseless ,talk of possible conflict; 
and that the Navy Department, at least, is satisfied 
that Japan is friendly, and intends to remain so, is 
proved by the fact that our naval forces in the Pacific 
have been reduced to a very conservative peace foot­
ing. By way of proving our proposition, we submit 
below a statement of the number and type of the ships 
of our navy which are stationed at present in those 
waters which the alarmists would have us believe are 
shortly to witness a disastrous naval conflict. 

Stationed on the home coast, then, we have at pres­
ent in commission not a single battleship. Of the 
three which are there, the "Oregon" is just now 
undergoing reconstruction; the "Wisconsin" is repair­
ing; and the new "Nebraska," very much behind her 
date of completion, is only now getting ready to go 
into commission. 

We have no coast defense vessel in commission, the 
"Wyoming," which is the only vessel of that type at 
present on the Pacific coast, being now at the yard 
undergoing repairs. The most effective ships in com­
mission on the coast are the three semi·armored 
cruisers "Charleston," "St. Louis," and "Milwaukee," 
vessels of 9,700 tons and 22 knots speed, protected by 
a partial and light belt of 4-inch armor and a 3-ineh 
deck, and carrying a battery of fourteen 6-inch guns. 
Two more powerful armored cruisers, the "California" 
and "South Dakota," of 13,400 tons and 22 knots, pro­
tected by a 6-inch belt, and armed with four �·inch and 
fourteen 6-inch guns, will shortly be placed in com­
mission, the "California" during the present summer, 
and the "South Dakota" during the autumn. We have 
also in commission on the home coast the protected 
cruIsers "Chicago" arid "Albany," old boats, built 
respectively in 1885 and 1897, and the gunboat "Prince­
ton." In the same class, but 'out of commission, are 
the cruisers "Boston" and "New Orleans" and the gun­
boats "Bennington," "Marblehead," "Petrel," and 
"Wheeling." Of destroyers on the coast wel1ave in 
commission the "Preble" and "Perry," and out of com­
mission the "Paul Jones"; while there are three tor­
pedo boats in commission and two out of commission. 
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Out of commission also are the two submarines 
"Grampus" and "Pike." Among the fleet auxiliaries 
we have in commission the collier "Saturn" and the 
transport "Buffalo," while out of commission are the 
transport "Solace" and the hospital ship "Relief." 
Down in Central American waters is stationed the gun­
boat "Yorktown." 

On the Asiatic side of the Pacific the strength of 
our fleet lies in its armored cruiser squadron, which 
consists of four vessels of the "CalifornIa" class, 
namely, "Colorado," "Maryland," "Pennsylvania," and 
"West Virginia," all of which are in commission. In 
addition to these we have the old monitor "Monad­
nock," and out of commission the monitor "Monterey." 
In the protected cruiser class the United States 1.;; 
represented by the sister vessels "Cincinnati" and 
"Raleigh," built in 1892, each carrying eleven 5·inch 
guns, and three sister ships "Denver," "Chattanooga," 
and "Galveston," of 3,200 tons and 16% knots speed, 
each armed with ten 5·inch guns; while two other ves­
sels of the "Chattanooga" class, the "Cleveland" and 
"Denver," are now en route to the Asiatic station. Our 
representation in gunboats is quite numerous, but if 
we exclude the comparatively modern "Concord," 
"Helena," and "Wilmington," of between 1,400 and 
1,700 tons, the other seven, which are small and very 
much out-of-date gunboats, captured from Spain during 
the last war, must be reckoned as of little value. The 
Asiatic fleet also includes five destroyers, two of which, 
the "Barry" and "Chauncey," are in commission, and 
the others in reserve. The fleet auxiliaries attached 
to this station include three colliers and three supply 
vessels in commission, and a transport and a collier 
out of commission at Cavite in the Philippine Islands. 
Down in the south mid.Pacific, at Samoa, is stationed 
the gunboat "Annapolis." 

In summing up, then, it will be evident that the 
Navy Department of this country has no apprehension 
of any near or even remote hostilities, inasmuch as 
there is not a single battleship in commission, and our 
fighting strength is represented only by the six armored 
cruisers of the "California" class, the three semi­
armored cruisers of the "Charleston" class, eight small 
protected cruisers from ten to fifteen years of age, four 
modern gunboats, four destroyers, and three torpedo 
boats. 

• ·e • •  

THE ENEMIES OF STRUCTURAL STEEL. 
Too much cannot be said of the excellent qualities 

of structural steel of the standard composition and 
workmanship. Its reputation for the combined qual­
ities of elasticity. toughness, resistance to compression, 
and shear and durability has been established by years 
of useful duty in a thousand different forms and under 
a thousand different conditions. Steel, however, is 
subject to two insidious forms of attack, the peril 
of which lies in the fact that the damage is done 
under conditions where inspection is difficult and in 
many cases imPossible. We refer to rusting and elec­
trolysis. 

The destructive effects of rusting are so well under­
stood, that the efforts to protect the steel commence at 
the very time that the material receives its finishing 
pass in the steel mills. In all well-regulated works the 
finished work receives a coat of protective paint before 
it is placed in the storage yard, or shipped to the pur­
chaser. If the paint De applied to thoroughly clean 
surfaces, quite free from rust, and if the steel work 
be again carefully painted before it is inclosed in the 
concrete, terra cotta, or other fireproofing material of 
the building, and the space between the fireproofing 
and the steel is carefully filled in with cement, expe­
rience has shown that it will probably be safe against 
deterioration by rusting for all time to come. But 
these theoretical conditions are seldom perfectly ful­
filled. Too often the finished shapes at the mill are 
exposed to the moisture and acids of the atmosphere 
long enough to take on a coat of rust; and unless this 
be very carefully removed, the mere application of the 
ordinary paint of commerce will not prevent oxidation 
from taking place under the paint on the surface of 
the steel. In proof of this, we direct attention to the 
case of the reconstruction of the Mutual Life Insur­
ance Company's building in San Francisco, when, in 
tearing down the six upper stories, an excellent oppor­
tunity was afforded to observe the behavior of struc­
tural steel in a steel and masonry building. We made 
editorial reference to this subject in our issue of March 
16. From the account there given it seems that, where 
the steel had not been thoroughly cleaned before paint­
ing, there were occasional instances of some rust under 
the paint, and although these were rare, they indicated 
the necessity for a thorough cleaning of the steel be­
fore it is painted. Furthermore, there is a sense in 
which the preservative paint may defeat the very ob­
ject at which' it aims, by serving to conceal badly­
rusted surfaces from inspection. The ideal protective 
covering, both for steel which is to be inclosed from 
view, and that which will be permanently exposed to 
the attack of the weather, would be a covering which, 
like-varnish, would be sufficiently transparent to enable 
the condition of the underlying steel to be carefully 

JULY 6, I 907. 
inspect ;d. If some composition could be produced, 
which combined transparency with protective qualities, 
a long step would be taken in th!' direction of render­
ing all steel work, whether exposed or concealed, im­
perishable. 

The problem of the electrolysis of steel is one that 
we have always with us. Interest in the question 
was recently revived by the presentation before the 
American Institute of Electrical Engineers of the ex­
periments of Mr. Knudson of this city, an account of 
which will be found in our issue of April 13. In these 
experiments three lengths of wrought·iron pipe were 
set in three blocks of Portland cement sand concrete. 
When the blocks were three years old, one of them 
was placed in a tank of sea water, another in a tank 
of fresh water, and direct current was fed to them, 
pieces of sheet iron being placed in the tanks to act as 
negative electrodes. The third block was placed in 
sea water; but no current was fed to it. After the 
blocks had been immersed for thirty days, the third 
block was found to be in perfect condition and the 
embedded pipe perfectly bright; but the two blocks to 
which current had been fed had developed cracks dur­
ing the test; the pipes were considerably corroded; and 
the concrete had so greatly deteriorated, that it could 
be cut with a knife. In drawing deductions from this 
experiment it must be remembered, of course, that the 
conditions were unusually severe; but they were not 
so severe but that the ever· present danger of electro­
lysis is strongly emphasized. We mention this case, 
because it not only illustrates the action of electrolysis 
upon steel work as shown in the corrosion of the em­
bedded pipes, but it indicates how increasingly neces­
sary it is,. in these days of reinforced concrete, to 
prevent the leakage of current from conductors. Al­
though the evils of electrolysis have undoubtedly been 
greatly exaggerated, we believe that the mischief done 
is more far-reaching than the electrical companies and 
the owners of large electrical power plants are willing 
to admit. The remedy lies in more, careful insulation. 
In the case of armored concrete buildings or buildings 
of skeleton steel, care should be taken to absolutely 
insulate the foundations and all that portion of the 
building which lies below the line of saturation of the 
earth. Much of the insulation of underground elec­
trical conduits is undoubtedly very faulty, and it has 
become a question whether the thorough insulation of 
all forms of conductors should not be made the subject 
of legal enactment. 

• • 
SIX MONTHS ELECTRIC OPERATION OF THE 

GRAND CENTRAL STATION. 
The results of electric operation at the Grand Cen­

tral station and terminal yard, as shown during the 
six months which have intervened since the electric 
current was turned on, have been very gratifying. Al­
ready the new system has loosened up the congestion, 
practically abolished the delays to incoming and out­
going trains, and restored the spirits and good temper 
of the company's patrons to their normal reading. 

In proportion to the size of the yard, there was no 
other terminal in this country, or probably in the 
world, which was placed at such a disadvantage, from 
the operator's standpoint, as the Grand Central termi­
nal. The area was so restricted that, outside of the 
express and mail cars, which of necessity had to be 
unloaded there, it was possible to store very few trains 
in the yard, and therefore the majority of the trains, 
after discharging their passengers, had to be run back 
over the main lines for a distance of 5% miles to the 
Mott Haven yards. Furthermore, th-ese yard move­
ments had to be made in the midst of the regular train 
movements, and all of them through the two and a 
quarter miles of the Park Avenue tunnel, which was 
as badly steam- and smoke-obscured in winter as it 
was insufferably hot in summer. 

At the present time, in spite of the inexplicable, but 
seemingly inevitable, delay of the New York, New 
Haven and Hartford Company in getting its electric 
system into operation, the New York Central Company, 
by the use of its multiple-unit local trains, and the 
almost complete substitution of electric locomotives for 
steam locomotives on its through trains, has made a 
vast improvement in conditions, both in the tunnel 
and the station yard. The atmosphere in the tunnel 
is greatly improved, and were it not for the continuing 
nuisance of the New Haven steam locomotives, the air 
of the tunnel would to-day be absplutely clear and 
sweet. The reduction in the number of train plove­
ments in the yard and station has been remarkable. 
Formerly, every time a steam train entered the station 
and left it, there were four separate operations con­
nected with the train, involving eight signal opera­
tions. First, the train pulled into the station; sec-, 
ondly, a locomotive backed up to the rear end of the 
train; thirdly, the train was pulled out from the sta­
tion; and fourthly, the locomotive which brought the 
train in backed out of the station. But the multiple­
unit train merely enters the station and leaves it 
again, the only transfer being that of the motorman, 
who walks from one train to the other. 

When the electric operation was commenced in De-
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cember of last year, the total number. of movements to 
and from the Grand Central terminal was, according 
to the official time table, 1,213. By the introduction of 
electric operation, the total yard train movements have 
been reduced by 690. It is this reduction more than 
anything else which has loosened up the congestion 
that completely disorganized the schedule during the 
autumn and early winter of last year. 

Over and above the adjustment of the trlj.in s.ched­
ule, the station and yard have been greatly improved 
in other respects, and notably in the reduction of noise, 
and the abolition of steam, smoke, and cinders. The 
multiple-unit trains, as used in local service, and even 
the large 97-ton locomotives, run with a smoothness 
and quietness which are very noticeable. When that 
greatly hoped for, but long-deferred day arrives on 
which the New Haven Company shall have been able 
to make its high-tension system work, and that com­
pany's steam locomotives shall have been withdrawn, 
there will be very little visible or audible evidence of 
the existence in this part of the city of one Qf the 
greatest terminal stations in the world. 

.. t ••• 
ORIGINAL IIETHODS OF TONING DEVELOPED 

PHOTOGRAPHIC PRINTS. 
BY lIULTON B. PUNNETT. 

The desire to obtain colors other than those given by 
development per se has led the manufacturers and 
users of bromide \l.nd so-called gaslight papers to resort 
to different methods. Of the many methods used, .the 
one that has found the greatest application is the so­
called sulphide method, of which the Velox redeveloper 
may be taken as a good example. About twelve years 
ago the writer recommended in one of the photographic 
magazines a similar method for obtaining 'sepia colors 
on lantern slides. Sulphide tones properly made are 
permanent. Sufficient time has elapsed since their 
introduction to thoroughly prove this. Facility of pro­
duction is also in their favor. The tones are, however, 
not very varied, nearly always being some shade of 
sepia. Experiments to obtain some other permanent 
sulphide tone were made by the writer with what ap­
peared to him to be a fair degree of success. It was 
found when finished prints made on Velox or Nepera 
bromide paper. (I mention these 'papers because my ex­
periments were confined to them) were immersed in 
a solution of ammonium sulphocyanate and sodium 
sulphide, a good purplish tone, very often equal to a 
gold tone on printing-out paper, was obtainEld. 

The following formula has proved the most satisfac­
tory of any tried: 

A_ 
Ammonium sulphocyanate . . .  8 ounces 
Water to make . . . . . . .. . . . . .  16 ounces ( fluid) 

B. 
Sodium sulphide (crystals) . .  lh ounce 
Water . ... . . . . . . . . . . . . . . . . .  3 ounces 

Following are condensed instructions for its use: 
Bath No. 1 .  

Solution A . . . . . . . . . . .. . . . . .  . 
Water . . . . . . . . . . .. . . .. . . . .  . 
Solution B . . . . . . . . . .  : . . . . . .  . 

1 ounce 
3 ounces 
1 drachm 

Mix just before toning. 

Immerse the fixed and washed ( and preferably dried) 
print. The toning action begins almost immediately, 
ranging through the purple tones first and then into 
the sepias. 

Allow the print to remain in the toner till the de­
sired color is reached, then wash fifteen minutes in run­
ning water and dryas usual. 

With the bath at 70 deg. to 80 deg. F., prints will 
tone in from fifteen to forty minutes; at 90 deg. to 100 
deg. F. five to fifteen minutes will suffice, but it is not 
advisable to use the bath at a higher temperature than 
100 deg. F., owing to its softening action on the film. 

Prints developed with Velox N. A. developer tone 
quicker than prints developed with ordinary developer. 

The rapidity of the toning may also be increased by 
adding more of solution B, but not more than one 
drachm should be added to the original solution at one 
time, as this would render the bath . too alkaline and 
soften the film. 

It works best when freshly mixed, and after forty 
minutes or so more B solution may be added. 

The old bath may be kept for future toning, but be­
fore use it should be filtered or decanted to remove 
the white precipitate formed, and fresh B solution 
added, but it should be discarded when it becomes so 
alkaline as to affect the film. 

It will be found that the toning is influenced some­
what by the character of the negative used, different de­
grees of density in the negative affecting the silver 
deposit on the print and the subsequent action of the 
toning solution. 

It will also appear that matt papers tone more read­
ily than the glossy, and that purple tones are easiest 
secured on glossy papers. 

It must be confessed that the laws governing the ac­
tion of this bath are not as th'oroughly known as could 
be desired. Sometimes it will work quite rapidly. and 

Scientific American 
again under apparently the same conditions it works 
much slower. 

Further experiments have shown that its certainty 
of action could be greatly improved by mixing with it 
hypo alum toning solution, made according to the fol­
lowing formula: 

C. 
Hypo . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  10 ounces 
Water . . . . . . . . . . . . .. . . . . . . . . . . . .. �. 6() ounces 
Heat to boiling and add 
Powdered common alum . . . . ....... . 2 ounces 

Allow to stand until cold. It improves by standing. 
Bath No. 2. 

A . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  · •• 
C ............................... . 
Water . . . . . . . . . • . . . . . . . . . . . . . . . . . .  
B ................................ . 

% ounce 
,¥.!ounce 

3 ounces 
1 drachm 

When B is added the solutioo is clouded by the pre­
cipitated aluminium hydroxide. This precipitate does 
not interfere with the toning action. 

This latter bath ( No. 2) yields tones equal to and 
quite often superior to the former bath (NO. 1). 

It also smells more strongly of hydrogen sulphide, 
and it is not advisable to use it where the ventilation 
is poor. As its action ceases, more of B call- be �dded. 

The latter �th has also better lasting qualities. I 
have known it to tone without adding an additional 
quantity of B after it has stood over night. 

AS A PRELIMINARY BATH. 

Prints from some negatives when bleached and re­
developed with sulphide solution sometimes incline 
more to the yellow than is desirable. Having ascer­
tained this fact, colder tones can be obtained on sub­
sequent prints to be toned by using bath No. 1 as a 
preliminary bath. How long the print should remain 
in bath No. 1 cannot be stated with exactness, as 
there are several factors to be taken into consideration; 
chief among these are, 1, how much the color given 
by the bleach and redeveloping method differs from the 
desired color; 2, how fresh bath No. 1 is. The fresher 
the bath, the quicker it works. Other things being 
equal, the longer the print remains in bath No. 1 the 
colder the tone. In a freshly-prepared bath at the 
ordinary temperature, even fifteen seconds is enough 
to effect a change in color in the finished print. 

As a general thing, any immersion, even one falling 
far short of the time necessary to produce a visible 
effect, is quickly made apparent by the print refus­
ing to bleach as much as it would have done were it 
untreated, when placed in the bleaching solution. 

Prints should be well washed before placing in 
bleaching solution, and should remain in it from 5 to 
10 minutes or until it is certain that the bleaching is 
completed. 

After bleaching, prints should be rinsed free from 
bleaching solution and redeveloped as recommended in 
the Vel ox redeveloper instruction. 

What chemical reactions take place in what I would 
call the sulphide sulphocyanate method of toning I 
have not investigated far enough to state. 

However, hydrogen sulphide is released, and this in 
its nascent condition no doubt has power enough to 
attack the silver of the image. It is also certain that 
other reactions have an effect, for if the ammonium 
sulphocyanate is replaced by an equal weight of the 
potassium salt, the toning action is very much slower. 

To the question, Why does this method give a dif­
ferent color from that obtained by simple bleaching 
and redeveloping with sulphide solution? it might be 
answered, Because the conversion of the silver is not 
so complete as in the latter process. In reply would 
say that it woulEl be hard to imagine the colors ob­
tained on some p rints as resulting from a combina­
tion of sepia and black. 

As they are, the processes described are practical, 
but there is room for improvement. 

To the photographic chemists the reactions involved 
will also prove worthy of investigation. Bearing on 
this subject three other experiments which were made 
are, without doubt, worth mentioning. A developed 
gaslight paper print. partially immersed in a dilute so­
lution of sodium sulphide, toned only on the parts 
which were exposed to the combined influence of the 
solution and the air. A print wet with water and 
used as a cover to a glass containing a sodium sulphide 
solution toned in the parts exposed to the fumes. 
When hydrogen peroxide was used to wet the print in 
place of water, quicker and better results were obtained. 
With the necessary fuming box this method might 
prove a commercial possibility. 

"_I •• ., 

To Dredge Nevada Placer •• 

Plans have just been perfected to dredge placers in 
Nevada on a colossal scale. The purpose is to oper­
ate placer mines at Osceola, Nevada. An immense 
pumping plant and gasoline hoist wlll be purchased; 
also two large dredges, capable of removing 2,500 
yards of earth a day, are to be installed. Churn drills 
will also be employed to ascertain the extent of ground 
that is capable of being worked by dredges. 

5 
IICIENCE NOTES. 

What is known as the poisonous bean of Java, which 
caused a number of serious accidents, was studied not 
long

"
ago by M. Guignard. It appears that a poisonous 

grain has also been found in France by M. Bertrand, 
and this is the grain of vetch (Vicia angustifoZia) 

which is used in the Medoc region for feeding cattle. 
This variety- is different from the ordinary vetch (Vicia 

sqtiva) and gives a grain which shows an odor reveal­
ing the presence of hydrocyanic acid when ground up 
in water. To isolate the active body, which appears to 
be a glucoside known as vicianine, the grains are ex­
hausted by cold alcohol. The extract is then treated 
by ether, which takes off the chlorophyls and the fatty 
matters. There remains a pasty mass which is taken 
�p by alcohol and the latter deposits crystals of the 
vicianine. After re-crystallizing in water this body is 
seen in the form of brilliant colorless needle·like crys­
tals whicll melt .at 166 deg. C. The aqueous solution 
� a certain action upon polarized light. It appears 
that the grains of Vicia angustifoZia which M. Ber­
trand observed can furnish about 0. 75 part per thou­
sand of hydrocyanic acid. Accordingly it is not safe 
to us.e it for feeding domestic animals. 

1;0 .order to eliminate the disturbing effect of the 
severe vibrations set up by the London County Coun­
cil's electric generating plant at Greenwich upon the 
adjustment of the transit telescope at the adjacent ob­
servatory, an ingenious modification of the device gen­
erally adopted for such purposes has been evolved. 
Earth tremors such as are set up by vehicular and rail­
road traffic are damped; as is well known, by means of 
a mercury trough with an amalgamated metal bottom. 
But the vibrations caused by the four engines installed 
in this station are of a much more serious nature, the 
image reflected in the mercury trough moving in such 
a manner as to show that the mercury is being sub­
jected to forced oscillations, while the period agrees 
with the impulses due to the inertia of the reciprocat­
ing masses in the generating engines. Consequently, 
the ordinary means for damping these oscillations are 
abortive. The tremors formerly arising were more 
or less intermittent, whereas the present tremors 
are never wholly absent. Instead of using the sau­
cer-shaped trough, a receptacle is adopted in which 
the mercury assumes the form of a thin film lying on 
an amalgamated metal surface, the curvature of which 
is so slight that the depth of mercury is less than 0.5 
millimeter at the center of a circle 15 millimeters in 
diameter. By this means a perfectly steady surface is 
presented, in which the reflection is not disturbed by 
the heaviest vibrations set up when the four engines 
at the generating station are running simu1taneously. 
The viscosity of the thin film is so great that even 
these long-period oscillations are completely damped 
out, and a satisfactory solution enabling observations 
to be effected by reflection in a mercury surface is as­
sured. The film though still sufficiently fluid to as­
sume the form of a horizontal plane participates in 
the motion of the ground like a rigid body, so that 
there is no relative displacement of the image with 
respect to the telescope. The committee of investi­
gation, comprising the Earl of Rosse, the distinguish­
ed astronomer, the late Sir Benjamin Baker, and Mr. 
J. A. Ewing, appointed to inquire into the effect of 
this generating' station upon the work of the ob­
servatory instruments, while satisfied with the effi­
ciency of the above solution of a difficult problem, were 
not fully convinced as to whether the vibrations exer­
cise any other injurious influences upon the utilization 
Of the instruments, and suggested that a period of two 
years should elapse before a definite opinion is ex­
pressed, the question as to the extent of obstruction 
through the chimneys or discharge therefrom being 
similarly deferred. The committee, however, pointed 
out that the oscillations might have been reduced to 
the minimum, had the engines installed at the gen­
erating station been perfectly balanced, the type of 
plant adopted being eminently adapted to complete 
balance; but this precaution had not been adopted, 
and to rectify this error would be somewhat costly. 
When the outcry arose as to the work of the observa­
tory being seriously affected, only one half of the de­
signed generating plant had been installed, and the 
committee paint out that the second section should 
comprise turbines, which with their attendant gen­
erators must be of the perfectly balanced type. The 
height of the chimneys is also restricted to the maxi­
mum of 204 feet above ordnance datum. The dis­
charge of the gases from the chimneys is also to be 
carefully maintained, and must not materially exceed 
250 deg. Fahr., while the capacity of the station is 
not to be extended beyond the contemplated 20,000 kilo­
watts of the second portion. In this way the commit­
tee hoped that the troubles which have arisen, while 
not entirely eliminated, may at all events be reduced 
to the minimum; and although they deprecated the fact 
that the site was ever selected for the generating sta­
tlon, they were of opinion that provided all precautions 
are observed, the work of the observatory will not be 
appreciably disturbed. 
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SIIIPLE APPARATUS FOR PRODUCING THE llANO­

IIETRIC FLAME. 
BY w. W. KILLS. 

The manometric fiame is a very attractive experi­
meut in the study of sound. The apparatus and man­
ipulation of this experiment are gen-

Scientific AlDerlcan 
A. Two-Cyclc Motor Tcst. 

The Automobile Club of France has awakened to the 
fact that the two-cycle gasoline motor, on account of 
its extreme simplicity, is valuable for automobiles. In 
order to promote its use for this purpose, the club will 
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minimum specific. consumption being taken as unity. 
The same will be the case with the motor which ob­
tains the maximum power with l\e least weight;' this 
motor will be given the maximul1l number of points 
(100), the others receiving a number of points pro-

portionately less. All motors will 
be weighed with their carbureters 
or atomizers and with their com­
plete ignition outfits, .but without 
muffiers, fuel, oil, or grease. 

The motor which receives the 
maxImum nUlI'oer of points will be 
the winner, the others following in 
the order of points obtained. 

erally too difficult for high school 
pupils, but with some notes may be 
satisfactorily performed even by 
pupils of that age. Take four pieces 
of good mirror glass about 8 x 10 
inches ( French plate is preferred) 
and fit them nicely into horizontal 
grooves above and below on the 
four faces of a block of wood of 
the same dimensions ( whitewood is 
suitable). The four edges of the 
block where the glass plates meet 
are now passe-partouted with gold 
tape, which sets ·off the apparatus 
to good' effect. In the base of the 
block·is.fitted a square plug of wood 
large enough to prevent it from 
working loose, and this is glued 
into place. In the center of this 
plug the upright end of the whirl­
ing machine or an ordinary centri­
fugal machine of the laboratory is 
fitted, . so that as the block whirls 
it will do so evenly. This will be 

StllPLE APPARATUS FOR PRODUCING THE MAJlOMETRIO PLAIlE. 

Any motor which does not go 
through all three trials under the 
conditions given, will not be classed. 
The consumption tests at half-load 
and no-load will not serve as a 
basis of classification, unless sev' 
eral competitors obtain the same 
number of points. The trials can­
not be adjourned and, once begun, 
must be continuous. Competitors 
will be allowed one day for suitably 
mounting the motors on the test­
iug benches, and a second day for 
any preliminary trials which they 
wish to make. The third day they 
must carry out the first test of six 

found to cover the mirror part of the apparatus. With 
this preparation the idea is to throw the image of 
the vibrating fiame into the mirror, so a diaphragm 
is necessary. Take two pieces of smooth whitewood 
about 6 inches by 18 inches by 1 inch, and near the 
top end of them take out a circle of 4 inches in diam­
eter by lh inch deep, so that when the two are fitted 
together you will have a space there of 1 inch depth. 
Between the two now place a very thin piece of dental 
rubber cloth, usually termed dam rubber. Glue it to 
the wood around the edges and bring it up rather taut. 
Now place the pieces of wood together with four suit­
able. screws, and glue the seam up, so the chamber 
will be hermetically sealed. We will now name these 
two apartments separated by the rubber the "front" 
one and the "rear" one as we face the mirror block. 
The fiame coming from the fiame apparatus should 
strike the mirrors about midway of their height. 
Through the front chamber at an angle of 45 deg. with 
the table to which the apparatus is fastened, run a 
3/16-inch hole, into which insert a piece of gas pipe 
3 inches long. On this fasten the gas hose from the 
gas cock. Upward from the front chamber run a 3-
inch gas pipe, on which fasten a small piece of rubber 
tubing in which is fitted tightly a 2-inch glass tube, 
one end of which is drawn out to a 1/16-inch hole. 
Now if the gas is turned on and lighted, its height may 
be adjusted to strike the middle of the mirrors. The 
distance separating the two may be varied, depending 
on what is desired. From the center of the rear cham­
ber backward run another 3/16-inch gas pipe 4 inches in 
length, ' on which fasten a rubber tube about 3 inches 
in length. Now if one person is .intended to talk or 
sing into the chamber, this wiiI be enough; but if two 
or more persons are to do it, a T is necessary, or if 
more, a three-way or four-way tube will be needed. 
Generally, a two-way tube will be found sufficient. 
Now have the singers take their 
places and sing into the cham­
ber through the tubes, but 
be careful· that the necessary 
jar . is communicated to the 
rubber diaphragm by the air 
column, and this may be best 
effected by allowing the sing­
ers or ·speakers to set their 
teeth against the tube held in 
the mouth. ' If this is not done, 
the necessary jar will not be 
communicated t o t h e dia­
phragm, and the fiame will not 
be made to· jar or vibrate, anq 
consequently the fiame will not 
vibrate. 'Now darken the room 
so that the fiames may be clear­
ly seen, . and slowly turn the 
mirrored block. Sing into the 
chamber, and a notched band of 
light will appear across the 
mirror's face. The lower the 
pitch the. coarser the notch 
will be, and the reverse. The 
tip of. the notches will bend 
away fr()m the direction of mo-
tion. If two pitches are shown 
at once, ·they will be represented on the mirrOr. As 
many effects may· be shown as figures by the Chladni 
plates. A little experiment will overcome obstacles. 

One of the accompanying illustrations shows the 
apparatus in use, and the other, reproduced from 
Ganot's "Physics, " shows the vowel E sung in two 
notes an octave apart. 

bold an international competition for two-cycle auto­
mobile motors next October. These motors must de­
velop 8 horse-power as a minimum and 24 horse-po�er 
as a maximum; and each motor must develop its maxi­
mum horse-power at a speed of not less than 800 revo­
lutions per minute and not more than 1,500 revolutions 
per minute. The tests will comprise: 

I. A six-hour test of the motors at full load. 
II. A three-hour test at half load. 
III. A three-hour test at no load, at the same speed 

at which the motor ran at full load. 

NOTCHED BANDS PRODUCED BY SINGING THE VOWEL E. 

The fuel consumption will be noted during these 
three tests. Any suitable liquid fuel may be used. 
The specifiC cost of consumption will be figured in 
francs per horse-power-hour, according to the cost of 
the various fuels at Paris, exclusive of the duty on 
said fuels. 

The basis of valuation will be: 
I. The massique power of the motor under the best 

conditions of operation, in horse-power per kilogramme. 

A REIIARUBLE OUTCROP OF PURE SILVER. 

II. The specific cost of consumption in francs per 
horse-power-hour, corresponding to the maximum power. 

These two bases of valuation will be used for classi­
fication with equal coefficients. The motor which 
shows the least specific consumption will receive the 
maximum number of points ( 100); the others will re­
Calve a number of points proportionately less, tb.a 

hours' duration, the fourth day the two tests of three 
hours, and on the fifth day the motor must be taken 
away. 

Competitors will be given notice of the date of their 
test fifteen days in advance. 

The entrance fee will· be twenty dollars per mo­
tor. 

The expense of mounting the motor on the testing 
bench and the cost of the fuel used must be borne by 
the competitors. 

The competition will take place in the laboratory of 
the Automobile Club of France. Applications for en­
trance of motors in this test must be received before 
July 31, and must be accompanied with the plans, 
cross-sections, and descriptions of the motors. 

,. � . , . 
A REMARKABLE OUTCROP OF SILVER. 

The accompanying photograph pictures one. of the 
most wonderful outcpops of pure silver that has ever 
come to our notice. The vein was discovered last May 
near Cobalt, Ontario. Projecting about nine inches 
above the bed rock, as will be seen by the foot-rule in 
the picture, it measures six feet in length, while in 
width it varies from a maximum of nine inches to 
about four or five inches. A nugget weighing 500 
pounds has already been taken out. . For our' photo­
graph we are indebted. to Mr. J. F. Gillis, of Cobalt, 
Ontario. 

... ,. 
London Fires. 

From the official return just issued by the London 
Fire Brigade, we regret to find that the inexcusably 
thoughtless practice of dropping' matches and other 
lights was responsible for more than 21 per cent of the 
3,843 fires which occurred last year iuthe County of 
London. Children playing with fire and matches are 

far less dangerous members 
of the community, for their 
antics resulted' In no more 
than 6 per cent of the to­
tal number of outbreaks. Un­
protected lights gave rise in 
one way oli.another to 257 fires, 
and oil lamps to 1 48 outbreaks. 
The continuance of improperly 
fixed. stoves is agaill demon­
strated by 67 fires, to which. we 
must add 98 due to hot ashes' 
and 235 to sparks from grates, 
giving fireplaces the unenviable 
responsibility for no fewer than 
300 Jires. Escapes. of gas aided 
by the insane habit of searching 
for leakage with lights were 
the occasion of 134 fires, and 
defective electric circuits are 
debited with 100 outbreaks. 
That faulty wiring, and espe­
cially the use of ineffective cas­
ing, constitutes a real danger 
has been recognized by the re­
vised regulations of the Insti­
tution of Electrical Engineers, 
and we hope that architects 

will insist upon the adoption of these in all installa­
tions with which they are c oncerned. The 'disastrous 
fire a few days ago in Camden Church, Camberwell, is 
one of the most recent examples of the danger lurk­
ing in apparently harmless electric wires, and which 
are absolutely harmless if only the necessary' safe­
$Uar4s are prov14e4,-The Builder. 



JULY 6, 1907. 

A NEW AUTOMOBILE RACE TRACK. 
The oval race traWl: shown in the large \llustration 

on this page has j st been completed at Weybridge, 
England, and opened for automobile and aeronautical 
tests. This is the first race track especially construct­
ed for automobile racing anywhere in the world. It 
was built by the Brooklands Automobile Racing Club 
at a total cost of about $500,000. The distance around 
the track is 314 miles. The track is constructed of 
concrete, and so banked at the turns as to be perfectly 
safe for a car traveling at a speed of 90 miles an hour. 

Scientific American 
'£1 Is charged non-subscribers for the privilege of 
weighing and testing a car. 

The opening of this track is an important event in 
the aeronautical world also, as a cash prize of $12,500 
has been offered for the first heavier-than-air fiying 
machine to circle it at a speed of not less than 10 
miles an hour and at a height of 40 or 50 feet above it. 

• ••• 
The U8e 01" a Double Bath In Eleetro-Glldlng. _ 

Almost any solution which contains gold. in' any 
great proportion may be used in electro-plating; but to 

7 
be dissolved off; and although this quantity is but 
small for each object plated, every time a new article 
is put into the bath, some of its outer surface is dis­
solved; so that at last the solution contains consider­
able other material than gold. 

But while every electro-plater knows the evil infiu­
ence of copper or silver on the gold coating, and 
endeavors to get as pure gold as possible to dissolve, 
so as to be assured of the color, few are careful to have 
the outer surface of the plated object composed of gold 
that is- without any admixture of the- baser met'll. 

The .Ifirst Racing Car on the New Track, lUaking Nearly 100 Miles an Hour. The Opening 
r
or the New Weybridge Automobile Racing Track. 

In the construction of this motor race course, no less 
than 350,000 cubic yards of earth had to be removed 
or shifted, and 35,000 cubic yards of concrete had to 
be laid. The width of the track is 90 feet. The track 
Is open for the testing of all cars which do not exceed 
a weight of 2,700 pounds. Such cars can be tested, 
upon days when there is no special race meet, at their 
maximum speed for a distance not to exceed 5 miles. 
No automobile is allowed to stop upon the track. In 
the event of a breakdown, the machine must be run to 
one of the refuges provided at different points along 
the track, where repairs or adjustments can be made. 
All cars must enter the track by passing through the 
weighing court, where their weight is taken. A fee of 

get ,the best color effect requires experience and knowl­
edge. Even the most intelligent workman often has, 
despite all, his care, trouble with his bath. Getting a 
coating is easy enough; but the color is the thing. 

One of the most frequent causes of trouble in gilding 
is, according to a writer in the Deutsche Metall Indus­
trie Zeitung, the employment of only one bath. Gold 
being so dear, naturally must be used with care;' but 
exactly for this reason is it better to have two baths, 
because they give a better *sult t� only one. 

The principal constituents of a gold bath are gold and 
a solution of potassium cyanide. If copper, brass, or 
German silver ( which the Germans call "new silver") 
is introduced therein to be plated, some of them will 

A NEW AUTOMOBILE RAOE TnACK:. 

Such a result can be attained only by first employing 
an ordinary bath, which, as it dissolves some of the 
baser metal from the objects to be plated and rede­
posits a part thereof with the gold, does not deliver a 
perfectly pure gold coating. If, however, the article!;, 
after having been plated with an alloy containing an 
infinitesimal quantity of copper or silver, be then 
placed in a second bath containing nothing but pure 
gold, this second solution will be able to dissolve little 
or none of the copper or silver from the surface of 
the half-plated article; it will remain much purer than 
the first, and the coat which it gives will consist of 
gold so pure that- it may be said to be practically free 
from alloy. 
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Pu,E FOUlrnATIONS FOR TUNNEL TUBES. 

In a recent editorial on "Tunnel Tubes in Soft Ma­
terial," we pointed out the necessity of providing ade­
quate foundations for the railway tunnels which are 
now being built in New York city under the North 
and East rivers. The question is not by any means a 
recent one with engineers, although it is only of late 
that the public has begun to appreciate its importance, 
particularly with regard to the' Rapid Transit tubes 
below the East River. In this connection, we are 
glad to note that the condition of these tubes is to be 
made the subject of special investigation, both with re­
gard to their strength to resist distortion and the 
necessity of providing for their vertical stability. 

Among others who have carefully studied the prob­
lem 6f tunneling through the soft material of our 
river bottoms is Mr. J. W. Reno, of this city, whose 
project for double-deck subway construction has more 
thafl\ on.ce formed the subject of illustration in. this 
journal. Mr. Reno is of the opinion that some form of 
anchorage and support is necessary for a.tiy tubes that 
may be built through the mud and slIt .of these rivers; 
and he believes that, since it is desirable to avoid the 
heavy vertical reactions and horizontal torque, which 
are inseparable from the driving of iron screw-piles of 
large diameter, as proposed, better results would be 
secured by driving ordinary 12-inch piling in the man­
ner described below. 

The screw-piles proposed for the Pennsylvania tun­
nel ttl'bes below the Hudson River are 5 feet in diam­
eter at the screw and 27 inches at the shaft, and they 
are to be spaced 15 feet apart from center to center 
along the center line of the tunnel. It is proposed to 
put them down by a machine operated by hydraulic 
pressure which, at the same time that it rotates the 
pile, also bears down upon , it with enormous pressure. 
The vertical hydraulic pressure upon the head of the 
pile must have its corre-
sponding reaction against 
the roof of the tunnel. 
Moreover, the torsional re­
action in a horizontal 
plane, necessary to rotate 
the pile in screwing it 
down, will tend to force 
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locate the pile driver in the most convenient position, 
an elevated timber platform is provided along the 
middle line and on either side of the tunnel, to which 
are bolted a pair of heavy beams, which serve as tracks 
for the pile driver carriage. . The importance of de­
signing a machine which will rapidly handle a heavy 
stick of timber, such as a pile, in the limited space 
found in the interior of a tunnel, will be understood 
when it is stated that, in this plan, 7,200 piles 40 feet 
long would be required in the foundation of the two 
Hudson River tunnels. 

An important feature of the side platforms is the 
space which they provide for a pair of narrow-gage 
railway tracks, which serve the material cars in such 
a way, that the pile dflver will not interfere with the 
passing of cars loaded with concreting or . other ma­
terial. By means of this arrangement, a pile founda­
tion -can be constructed simultmeously with the lining 
of the tunnel :with concrete, with the result that there 
will be a considerable economy of time. 

It WOUld, of course, be undesirable that the vertical 
reaction of the downward pressure of the pile should be 
concentrated at one point of the tunn!!l roof; and, in 
order to dIstribute this pressure, two heavy I-beams 
are provided as part of the pile-driving outflt, which 
extend across the tunnel, and;by engaging the flanges 
at the points indicated, distribute the pressure over a 
large area of the. roof. One of thes!! beams is pivoted 
to the carriage, and can be moved out of the way, 
when the pile cylinder is rotated into a horizontal 
position. 

By the method here described it is practicable to put 
down nine, or even as many as eighteen, piles, should 
it be so desired, in lieu of one large screw pile . .  Mr. 
J. A. Bensel, Chief Engineer of Docks, has made some 
valuable tests upon the supporting power of wooden 
Viles, driven in 40 feet of Hudson River silt, whic h 
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!tentle of experiment which every theory ultimately de­
mands. Dr. Heyl's essay is referred to a special com­
mittee consisting of Hugo Bilgram, Prof. Arthur W. 
Goodspeed, of the Department of Physics of the Uni­
versity of Pennsylvania" and Dr. George, Flowers Strad­
ling, of the Northeast Manual Training School of Phila­
delphia. The committee reported unanimously in favor 
of the essayist who had written under the pseudonym 
"Algol," the real person being only discovered after 
the award had been made. ThE;! manner in which Dr. 
Heyl has solved the problem cannot be more briefly 
and clearly expressed than in the following abstract 
of the committee's report: 

Dr. Heyl succeeded in demonstrating, by experiment, 
that those of the ultra-violet rays of light for which 
glass is transparent have the same velocity as the 
light rays proper. He reasoned that if the velocity of 
these rays were different they would not arrive from 
a distant source, at the same time. For his test he 
selected Algol, a well-known variable star in the 
constellation Perseus, as the source of light. By means 
of a diffraction grating he eliminated all but the ultra­
violet rays of a known frequency, and by focusing them 
on a sensitive plate obtained photographs of the star. 

For the purpose of identifying the rays so recorded 
with the visible rays, regarding the time of their 
6mission, he selected for the time of his tests the time 
during which the light of this star shows the peculiar 
phenomenon of fading and recovering. The period of 
this variation is known to be about six hours. During 
this period he took a number of photographs, one-half 
hour apart, each exposure being twenty minutes, the 
remaining ten m�nutes being employed for making. the 
necessary preparations for the next exposure. He 
thus obtained a number of exposures of the star on 
the same sensitive plate, but shifted in position. 

After developing the plate the successive images 
plainly showed a fading 
and recovering, although 
the exact location of the 
minimum brightness could 
not be absolutely deter­
mined, the approximate co­
inCidence of the time of the 
minimum brightness of the 
visible and the photo­
graphed rays was obvious. 
These tests were repeated 
a number of times to elim­
inate the possibility of er­
ror and also to take in a 
certain range of the ultra­
violet rays, and since fav­
o r 'a b 1 e opportunity for 
making these tests is not 
frequent, the investigation 
extended over a period of 
two years. 

the tunnel out of line lat­
erally, just as the vertical 
reaction would tend to lift 
the tunnel. This will be 
the more appreciated, when 
it is remembered that be­
fore the tunnel has been 
lined with two feet of con­
crete it has a theoretical 
tendency to rise because of 
its buoyancy; f o r  i t s  
weight is only about 15,000 
pounds per running foot, 
whereas the semi-fluid ma­
terial it displaces weighs 
43,000 pounds per running 
foot, which gives a buoy-

PUn 'Hi I .. S ' 

The applicant then rea­
soned as follows : Assuming 
t h a t  t h e  photographic 
minimum' did not exactly 

ancy in the tunnel itself of REACTION TRUS.S FRAME, RENO lIYDRAULIC PILE DRIVER. 

14 tons per foot. 
In the plan herewith il-

lu strated, it is proposed to use 12-inch wooden piles, 
three or four abreast, at every 5 feet of the tunnel's 
length, instead of using a large-diameter, cast-iron 
pile at every 15 feet. The pressure · required to force 
down a standard wooden pile would probably not ex­
.oeed 20 tons per pile, as compared with a necessary 
pressure of 100 tons for the cast-iron screw pile­
this l!ist being the pressure determined as necessary 
in the case of test piles, which were sunk by the com­
pany's engineers. 

For the driving of the wooden piles, Mr. Reno has 
designed the compact and effective apparatus shown 
in the accompanying engraving. The pile driver con­
sists of a steel cylinder, large enough to contain a 12-
inch pile. The cylinder is provided with trunnions and 
a hand wheel, by which it can be moved from the 
vertical into the horizontal position, as shown in the 
drawing, When in this position the flrst 20-foot sec­
tion of the pile is inserted, and the cylinder is then 
rotated back to its normal vertical position. A pres­
Sure of 375 pounds to the square inch, capable of pro­
ducing 25 tons total pressure on the head of the pile, is 
then available on a short piston above the pile, within 
the cylinder, this pressure being secured by an electric­
ally-driven hydraulic pump. When the head of the pile 
has been sunk to the floor of the tunnel, the second 
section is spliced on and driven in lil�e manner, on the 
top of the first pile. 

The carriage containing the pile driver is so con­
structed that the hydraulic cylinder may be moved 
laterally and three piles driven, side by side, in each 
bent. It will not be a difficult matter to cut the cir­
cular .holes for the piles in the thin cast-iron shell 
forming the floor of the tunnel ; and after the piles 
have been driven, the holes would be securely plugged 
by the pile and by the concrete capping, 2 feet thick, 
with which the tunnel is to be lined. In order to 

show that the piles, as here proposed for the Hudson 
River tunnel, will support a maximum load of 40 tons 
each. The Pennsylvania Railway Company will haul 
its trains through the tunnel with an electric engine 
weighing 105 tons, this weight being concentrated upon 
a wheel base of aproximately 24 feet. For this distance 
the proposed plan of using three-pile bents would pro­
vide twelve piles, and if we assume the maximum sup­
porting pnwer at 40 tons per pile, as stated by Mr. 
Bensel, there would be a total maximum support of 
480 tons under the electric locomotive. It is, of course, 
obvious that piles could be driven under every seg­
ment of the tunnel lining, instead of under alternate 
segments, in which case the foundation would have a 
supporting power of nearly 1,000 tons for a length of 
24 feet of tunnel. F inally, it should be noted that the 
strains upon the tunnel structure incidental to driving 
the piles is enormously reduced, for it is a fact that a 
pile can be forced . down into the silt by a pressure of 
15 to 20 tons, which, after it has stoo,d for a few days, 
will remain firm under a pressure of from two to three 
times as great. 

.. '.1 " 
The VeloeUy Of" the Inv..,lble Rays of" LIght. 

The Boyden appropriation of $1,000, offered nearly 
forty years ago by Urian A. Boyden, an eminent me­
chanical engineer of his day, has at last been awarded 
by the Fra.nklin Institute to Dr. , Paul .R. Heyl, of the 
Central High SChool of Philadelphia, for determining 
by experiment whether all rays of light or other phy­
sical rays are or are not transmitted with the same 
velocity. The problem which Dr. Heyl has solved is 
not to-day a scientific problem 6f the first importl),nce, 
and ha_s not been for twenty-two years. That all rays 
of light are transmitted with the same velocity has 
been held on the basis of indirect and circumstantial 
evidence. Dr. Heyl has now supplied that direct evi-

coincide with the observed 
visual minimum, their dif­
ference did certainly not 

exceed an hour, and since the distance of Algol is no 
less than forty light years the difference of the veloc­
ities of the ultra-violet and the visual rays could not 
exceed one part in 250,000. This close approximation 
established equality to all intents and purposes. 

••••• 

(Jody Kites Cor the Brlitsh Arm,.. 

Capt. Cody, whose . man-lifting kites have been ac­
quired by the British government, and whose services 
have oeen retained by the army balloon department, 
is at present ,engaged in experiments with a kite sim­
ilar in design to those already in operation, but which 
is propelled by a gasoline motor. For the purposes of 
his investigations the large balloon shed has been 
placed at his disposal. During the recent visit of 
Prince Fushimi and King Edward to Alderllhot a 
series of maneuvers and demonstrations were carried 
out with the apparatus under cover, which proved emi­
nently successful. On this occasion the apparatus was 
held in check by slipping tackle to a rope running at 
30 deg. from the ground from one end of the building 
to the other. When the motor was set in operation 
the kite traveled from end to end of the building 
steadily and evenly. So far it has been possible to 
carry out successful flights for a distance of 1,200 feet, 
the limit of the experimental range of operations, with 
two trail ropes and loaded with two 56-pound weights, 
which approximately coincide with the weight of the 
average man. During the present summer a number 
of larger flights over a greater range in the open air 
are to be carried out, 

.... . .  it • 
The foreign trade of the United States for the eleven 

months ended May 31 lor the first time passed the 
$3,000,000,000 mark in such a period and exceeded by 
$320,351,760 the total for the corresponding months 
of the prior fiscal year. 
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Guard Ralls .. or Rational Rallroad Track. 

To the Editor of the ScIENTIFIC AMERICAN: 

Your first article in last week's paper, "Needed, a 
Rational Railroad Track," is sound. Have you ever 
noticed ( in this State anyhow) how the law compels 
the railroads to guard-rail all rl!.ilroad bridges? Would 
it not be a wise plan to compel all railroads to use all 
worn·out rails to guard-rail the main line, especially 
at high embankments, and clear through as soon as 
they can? LEROY TOBEY. 

Penn Yan, N. Y., May 26, 1907. 

• · e ·  • 
Ref"onned Scientific Spelling. 

To the Editor of the SCIENTIFIC AMERICAN : 

In several recent articles in your valued paper, in 
which chemical terms are used, I notice that you ad­
here to the old spelling of some of these words. Tlius 
you retain the unnecessary e in words ending in ide 

and ine, such as oxide, chloride, iodine, bromine. The 
improved method of spelling these words is oxid, 

chlorid, iodin, bromin. Also ph, instead of t, in such 
words as sulphur, sulphate, sulphide. (Sulfur, sulfate, 

sulfid.) 

This improved form of spelling chemical. teI:1lls was 
introduced years before Mr. Carnegie's "fonetic" spell­
ing was· first heard of, and should not be confounded 
with it. This spelling is now being used by progres­
sive chemists; books in chemical technology have been 
published in which the improved spelling is used, and 
it is gradually coming into general use. 

In this connection, I cannot do better than to quote 
the following from the Standard Dictionary: 

"The rules for the spelling of words in chemistry, as 
bromin, chlorid, morphin, sulft,d, were adopted in com­
pliance with a resolution passed by the Chemical Sec­
tion of the American Association for the Advancement 
of Science, advising that the report of the committee 
of that association on spelling and pronunciation of 
chemical terms be followed. This action has received 
the approbation of many eminent chemists in the 
United States. Referring to this subject, H. W. Wiley, 
M.D., Ph.D., chemist of the United States Department 
of Agriculture and president of the American Chemical 
Society, has written to the editor: 'I consider the 
plan a great improvement over the old methods of 
spelling and pronouncing chemical terms'; and many 
other recognized authorities have written, strongly 
commending the reform." C. B. ROWLINGSON. 

Syracuse, N. Y. 
• .  e . •  

Lubricate the Outer Rail on C u rves. 

To the Editor of the SCIENTIFIC AMERICAN : 

As everyone is interested in the safety of railroad 
travel, it seems- to me that it behooves the public in 
general to give this matter all the thought possible. 

Acting upon this idea I have formulated a plan in 
my mind, which, though simple, will, I think, tend to 
lessen derailing of trains on curves. In my limited 
experience with railroads I have found that the wheels 
rub very hard against the outer rail of a curve, so 
hard that the rail wears quite rapidly from the friction 
induced thereby. Your valuable paper gave an article 
not long ago, also cuts showing the proper elevation 
for outside rail of curve. 

In my opinion these conditions are met with in very 
few curves, whether because it will tilt the cars too 
much, or for some oth/ilr reason, I know not; but the 
fact remains, as may be readily seen by looking at any 
curve's outer rail, that it sustains great friction. Now 
in running a small railroad, used for hauling logs, I 
found that when it was raining we had very little 
trouble in the curves, and when dry, with heavy loads 
on trucks, a ,great deal. In view of this, my plan is 
to have pipes so arranged that they would throw a 
jet of water or cheap oil against the side of the outer 
rail when the locomotive struck the curve, thereby 
lubricating same and reducing the tendency the wheels 
have to climb. 

It would be a very simple matter to arrange the feed 
valves for the control of lubricant so that they would 
open only when engine struck the curve, closing again 
when straight track was reached. By a system of this 
kind, and a practice of bolting the two rails together 
in CUl'ves, so that they could not spread, I think the 
public would hear less of wrecks in such places. 

Morgan City, La. F. M. O'BRIEN. 

[The suggestions of our correspondent are sound. 
The practice of directing a fine stream of water against 
the outer rail was tried in the West some years ago 
with good results.-En.] 

• .  e . •  
Sound "rolD a Moving Source. 

To the Editor of the SCIENTIFIC AMERICAN : 

The following is an extract from pages 51 and 52 01' 
''Recreations in Astronomy," by H. W, Warren, D.D., 
1879. It is a good explanation of the effect of sound 
waves on the ear as the distance of the source of the 
sounds in increased or diminished, and adds to what 
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has been said in explanation of the experiment of the 
boys with the bell illustrated in your issue of March 16. 

"One of the· most difficult and delicate problems 
solved by the spectroscope is the approach or depar­
ture of a light-giving body in the line of sight. Stand 
before a locomotive a mile away; you cannot tell 
whether it approaches or recedes, yet it will dash by 
in a minute. How can the movements of the stars be 
comprehended when they are at such an immeasurable 
distance? 

"It can best be illustrated by music. The note C of 
the G clef is made by two hundred and fifty-seven vi­
brations of air per second. . Twice as many vibrations 
per second would give us· the note C an octave above. 
Sound travels at the rate of three hundred and sixty­
four yards per second. If the source of these two hun­
dred and fifty-seven vibrations could approach us at 
three hundred and sixty-four yards per second, it is 
obvious that twice as many waves would be put into a 
given space, and we should hear the upper C when only 
waves enough were made for the lower C. The same 
result would appear if we carried our ear toward the 
sound fast enough to take up twice as many waves as 
though we stood still. This is apparent to every ob­
server in a railroad train. The whistle of an approach­
ing locomotive gives one tone; it passes, and we in­
stantly detect another. Let two trains running at a 
speed of thirty-six yards a second approach each other. 
Let the whistle of one sound the note E, three. hundred 
and twenty-three vibrations per second. it will be heard 
on the other as the note G, three hundred and eighty' 
eight vibrations per second; for the speed of each train 
crowds the vibrations into one-tenth less room, adding 
32+ vibrations per second, making three hundred and 
eighty-eight in all. The trains pass. The vibrations 
are put into one-tenth more space by the whistle mak­
ing them, and the other train allows only nine-tenths 
of what there are to overtake the ear. Each subtracts 
32+ vibrations from three hundred and twenty-three, 
leaving only two hundred and fifty-eight, which is the 
note C. Yet the note E was constantly uttered." 

Klamath Falls, Oregon. F. M. PRIEST. 

• 1 • • • 
The Gila Mu nster. 

To the Editor of the SCIENTIFIC AMERICAN : 

Referring to Dr. Goodfellow's article in the ScIEN­

,['IFIC A¥ERICAN of March 30, concerning the poisonous 
qualities of the bite of the Gila monster, I desire to 
call attention to the reputed antagonism existing be­
tween the monster and the rattlesnake. A two years' 
residence in Arizona made me quite familiar with poth 
of these reptiles; for a good part of the time I had 
one of the former tied to the leg of my office table by 
a string. In his native habitat the monster is credited 
with being the enemy of the rattlesnake and is said 
to kill him. Chancing to have both reptiles on hand 
at the same time, I put them in a large box together 
and awaited results. The rattler coiled in one end of 
the box; the monster would waddle up to him, root 
under his coils with his nose and finally nip down on 
a coil near the tail. The rattler would then spring to 
the other end of the box and recoil. After this had 
happened a number of times, the monster finally suc­
ceeded in seizing the snake by the neck just back of 
the head and held a firm grip until the snake was 
choked to death. The monster sickened, vomited, and 
died a couple of days afterward. On removing his 
skin I found two punctured wounds on his back, evi­
dently the result of the snake's having struck him 
once. 

Although the Gila monster shows an undoubted dis­
position to attack the rattlesnake in captivity, I am 
unable to understand how it would be possible for the 
monster to injure the snake in the state of nature. 
The former is very sluggish and slow in his move­
ments, and if unconfined the snake should have no 
trouble in avoiding his attack. 

JAMES B. BULLITT, M.D. 
Louisville, Ky., May 17, 1907. 

. I .  I • 

The Need oC an Inventors' Aid Institution. 

To the Editor of the ScIENTIFIC AMERICAN : 

We are marvelously impressed with the rapidity of 
invention. Work has been transferred from hand to 
horse-power, and from horse-power to steam and elec­
tricity by countless labor-saving devices. And yet the 
march of human progress is not as fast as it should 
be. As we read the lives of inventors, we see how wo­
fully they have been hampered by want of means to 
make experiments. Many of them have fallen by the 
wayside, and others have been sadly hindered by pov­
erty. Although the patent system is a great stimulus, 
yet it fails in the most critical place. 

Some multi-millionaire should found a great institu­
tion to aid the worthy inventor; and this institution 
should be provided with a competent board of exam­
iners. Then whenever an inventor wishes help, he 
can appear either perS�)llally or in writing before this 
intelligent board, and set forth his invention so far 
as he has developed it, and state what course of experi­
ments he would like to try in completing it. Then 
this board could investigate the matter as fully as 
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would the examiner in the Patent Office to determine 
whether he has an invention that will justify him and 
the institution in perfecting. 

If so, i.t can be reduced to writing a.nd sworn to and 
subscribed by the inventor. Then a contract can be en­
tered into by the inventor and the institution. The 
institution can furnish the tools, machinery, materials 
and mechanics to develop the invention. The inventor 
can give such mental and mechanical aid as he is able 
to do. The experimenting can be systematically done, 
and duly recorded in the archives of the institution, 
for the benefit of this invention and future ones. 

When the invention is perfected, then the inventor 
can, with the aid of the institution, apply for patents 
in the various countries. When the patents are ob­
tained, the institution can further aid the inventor 
who lacks funds and perhaps business ability by adver­
tising and selling or licensing the rights to persons 
who will manufacture and sml the goods. For these 
great aids to the inventor, the institution can reserve a 
certain share of the revenues, and this will generally 
pay it well for its services. 

As many thousand inventors would soon apply for 
help, the institution should be well equipped with ex· 
perimental farms, mines, buildings, tools, and machin­
ery. It could lease these until it could become able to 
buy them. It should have competent Officers, examin­
ers, workmen, attorneys, and agents, so that it could 
furnish the most prompt, .efJicient, arid economical aid 
possible to the inventive ingenuity of the world. 

Many of the inventions would be much more thor­
oughly perfected in a few months by the institution 
than they would otherwise be in as many years. Then 
the institution could exhibit them at the fairs and ex­
positions throughout the world on such a scale as few 
inventors could do, and that far more economically than. 
could the individuals, because it could ship and show 
many at the same time. Further, it could soon build 
up a great reputation for good inventions and fair 
dealing, that would induce the manufacturer to make 
and the public to buy. Moreover, the institution with 
its systematic records and its able attorneys could de· 
fend the rights so vigorously that unscrupulous persons 
would hesitate much to infringe the patents under its 
control. All of these things would greatly benefit the 
inventors, the institution, the manufacturers and the 
public, and wonderfully accelerate human progress. 

The institution could protect itself against fakers 
and unworthy schemes by accepting no invention from 
any one for development, until it be examined and 
recommended by a board of examiners competent in 
that special field of inquiry. Of course, some of the 
inventions would fail to reward the institution; but the 
great m;tjority of them would bring in revenues, and 
some of them would prove so highly remunerative that 
they would far more than reimburse the institution for 
all of its outlays. Consequently it could well afford to 
provide libraries and evening schools for its inventors 
and workmen, so that they would become more intelli­
gent, do better work, and produce still greater inven­
tions. 

Such an institution would make inventing a pleasant 
and profitable profession for those having inventive 
genius, for they could then devotE'! themselves to pure 
invention, and leave the manufacturing and business 
part to those who are better fitted for such purposes. 
Then the reward all around would generally be much 
greater. Of course, such an institution could be started 
by capitalists for profit. But it would be a temptation 
for them to take undue advantage of the needy inven­
tors and the public, so that the institution would not 
be such a grand blessing to the world. 

So some wealthy person would render his name im­
mortal and greatly benefit m ankind by giving ten mil­
lions to establish an institution for aiding poverty­
stricken inventors in their Doble work for humanity. 

New York, June 5, 1907. G. W. WISHARD. 

The Current SupplelDent. 

The modern gold dredge is one of the most impor­
tant factors in gold mining of to-day, It is rapidly 
changing conditions in mining districts where the bed­
rock is soft and the gold finds are easily amalgamated. 
Mr. George E. Walsh thoroughly describes these new 
devices in the current SUPPLEMENT, No. 1644. It is not 
generally known by amateurs and others who have 
occasion to use direct current for experimental work 
that such a current can be easily and conveniently ob­
tained from an alternating current by means of the 
aluminium cell electrolytic rectifier. Frederick E. 
Ward describes how such an electrolytic rectifier can 
be made at home. Complete drawings accompany his 
text. Of technological interest are articles on varnish 
for wiCKer work and soldering. Harold J, Shepstone 
writes on the Nile-Red Sea railroad. Mr. H. Henriet 
contributes a very exhaustive discussion on the atmos­
phere of cities. Venomous fishes are described by Dr. 
A. Cal met iII. an article which gives much curious in­
formation. A. D. Hall's paper on "Artificial Fertiliz­
ers: Their Nature and Functions," is concluded. The 
usual engineering notes, electrical notes, and trad\l 
notes and formulas are published. 
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lfEW RAILROAD CONSTRUCTION IN CANADA AND THE 
NORTHWEST. 

BY DAY ALLlIN WILL1IY. 

The l1nited States west of the Mississippi River is 
the principal field for railway builders, as might be 
expected. The most important undertaking in the 
Western States, however, is the extension of the Chi­
cago, Milwaukee & St. Paul Railway from its present 
western terminus to the Pacific coast. This is one of 
the most extensive individual projects ever. undertaken 
in railroad building in the United States, as it repre­
sents no less than 1,700 miles of new line. The West­
ern Pacific, which is being completed through Cali­
fornia and Nevada, represents 750 miles, and will form 
the western extension of a system reaching across the 
continent, since it will form a p ortion of the Gould 
lines which now extend from the eastern terminus of 
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portion of its main line between Winnipeg and Fort 
William on Lake Superior. This section is termed 
the "Spout," for the reason that it Is the principal 
route for the bulk of the grain which is shipped east 
from northwestern Canada and either stored in the 
elevators at Fort William and Port Arthur for ship­
ment by lake, or sent by rail through Canada to the 
seaports on the St. Lawrence River for export. The 
grain traffic has increased to such an extent that a 
second track has become necessary, and work on this 
is now in progress. The construction of this addi­
tional mileage was bet;un in September, 1905, and it is 
expected that all of it will be completed within the 
next two years. In all, 425 miles of track will be laid. 
A portion of it will be built through a region in which 
an immense amount of excavation will be necessary in 
rock formation. The accompanying photographs give 
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veys for this route required several years to complete, 
and the line lies farther north than a.ny east-and-west 
railroad which has yet been planned in America, much 
of it traversing a section whi<;h at present is an un­
broken wilderness. Contracts have been let and a con­
siderable mileage of the Grand Trunk Pacific will be 
completed during the present year. A nother ambitious 
project is that of the Canadian Northern, which 
already has built a network of lines in Manitoba and 
adjacent territory. Its track is finished to the city of 
Edmonton, and it also reaches Lake Superior at Fort 
William and Pot't Arthur. This company expects to 
utilize Hudson Bay as a route for exporting grain and 
other products from the Canadian Northwest. From 
the heart of the wheat belt to the Bay is about 700 
miles, and surveys have been completed by the Cana­
dian Northern for a practicable route. Recent investi-

A Deep Rock Cut Near Busteed, Ontario. A Tunnel for the Second Track Near Kolmar, Ontario. 

the Western Pacific as far east as the city of Buffalo, 
New York. In the PaCific Northwest the Great North­
ern Railway Company is building an extension from 
the city of Spokane in eastern Washington by way of 
the Columbia River Valley to Portland, Ore. By the 
completion of this work the Great Northern will secure 
a second seaport on the Pacific Ocean in addition to the 
one which it now has on puget Sound. 

The work of the railroad builders in northwestern 
Canada, however, is remarkable for its extent, consid­
ering the comparatively small mileage which has been 
completed in this section. The new road is being built 
for the purpose of developing the immense ' territory 
available for agriculture which is embraced in the 
province of Manitoba, and the territories of Alberta, 
Assiniboia, and Saskatchewan. Until recently, one 
company had a practical monopoly of all the traffic 
from this, section of Canada, but at the present time 
four large corporations are carrying out plans for rail­
way extension, in addition to the number of what 
might be called local projects. The Canadian Pacific, 
which at the present time has the unique distinction 
of controlling the only railway which extends entirely 
across America, has found it necessary to let contracts 
for a number of extensions northwest from Winnipeg 
to reach the great wheat belt in this , section of the 
Dominion. The longest of these extensions will ter­
minate at Edmonton in the Saskatchewan Valley, 750 

miles from Winnipeg. In addition to these projects, 
the company is expending $10,000,000 in enlarging the 

an idea of the difficulty of this work. In some places 
the rock cuts are over 25 feet deep. While steam 
drills are employed to some extent, much of t,he drill­
ing is done by hand. A force of 1,600 men is employed 
on this section alone, wliich represents about 100 miles 
of the work. 

As far as possible, the steam shovel is employed. 
On the division east of Winnipeg Mr. W. A. James, 
the engineer in charge, has used from ten to twelve 
power shovels when the weather would permit, the 
machines being provided with dippers holding 3* cubic 
yards. During the winter season, however, the wea­
ther is such that very little work can be done upon 
the extra track, and most of the construction has to 
be performed during the six favorable ' months of the 
year, and this accounts for the length of time which 
will be required for its completion. 

Another important extension of the Canadian Pa­
cific, which ' has been completed in British Columbia, 
through one of the most mountainous sections of the 
Northwest, necessitated the building of numerous 
bridges, as well as much tunnel excavation. As will 
be noted by the illustrations, the work is of a very 
substantial character and includes some important via­
duct and bridge work. 

The enlargement of the Grand Trunk Railway into 
the Great Trunk Pacific means the completion of an­
other transcontinental line, which will oe fully 5,000 

miles in length, reaching from Moncton, New Bruns­
wick, to Port SimpSOn on the Pacific Coast. The sur· 

gation has shown that the water of Hudson Strait, 
which connects the bay with the Atlantic, is free from 
ice for fully one-third of the year, and it could be kept 
open fully two-thirds of the year by ice breakers, 
while there is open water in the bay itself all the 
year round. A glance at the map shows that this route 
is considerably the shortest to Europe from the Cana­
dian Northwest, a haul of nearly 1,000 miles over land 
being avoided. Consequently, grain sent by' this llorth­
east gateway across the Atlantic can be transported at 
a much smaller expense than by any of the present 
routes through Canada or the United States. This is 
why the Canadian Northern has determined to build 
an extension through what is practically an uninhab­
ited country. Several other independent companies 
have secured charters from the Dominion authorities 
to build lines northward to the same body of water. 

During the present year, work will be in progress 
on two more systems which will connect the city of 
Winnipeg with the Pacific coast. When these are com­
pleted three lines will traverse Northwestern Canada 
from eastern Manitoba to the ocean, for in addition 
to the Grand Trunk Pacific project, James J. Hill has 
completed arrangements for a line which will pass 
through southern Manitoba, Alberta, and British Col­
umhla, terminating at the city of Vancouver. This 
will form a Canadian division of the Great Northern 
system and including branches will be 1,300 miles in 
length. The' route surveyed is nearly parallel to the 
Canadian Pacific, and traverses not only the extensive 

Building Snow Shed.'i Nea.r Gla.cier House, B. C. Snow �beCls on the ClUladian Pacific, Showing the Hermit Range. 
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wheat-growing region, but the live stock country of 
Alberta, and that important section on which irriga­
tion is being carried out on a large scale, as recently 
noted in the SCIENTIFIC AMERICAN_ 

• I • • • 
'iHE ECONOlUCAL SURFA.CE MINING OPERATIONS 

OF CUBA. 
BY L. B. W AlUl_ 

In Cuba the natural mining facilities are such that 
the processes are extremely simple and free from the 
many dangers incidental to the usual mining opera­
tions. Because of the accessibility of the ore, and ease 
with which it is mined, Cuba's mines are fast becom­
ing her chief source of wealth, and mining her chief 
industry. Gold, lead, zinc, and asphalt are known to 
exist ; and copper and manganese are found in suffi­
cient quantities to warrant their profitable exploita-
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removed in toto, and never for an instant would the 
spectator imagine that he was viewing a mine in full 
operation. 

Each broad terrace ledge is laid with narrow-gage 
tracks, over which the ore is hauled to the regular 
main track and transported by rail to Santiago Bay, 
whence it is shipped to various points. 

From the mines at Daiquiri 3,536,121 tons of ore 
were produced to December 31, 1906. The production 
for the year of 1906 was 510,500 tons. This ore 'has 
all been shipped to the United States, with the excep­
tion of· 75,000 tons, which went to England, Germany, 
Belgium, and Cape Breton, Nova Scotia. 

There are also several large iron mines on the north 
coast, in the Mayari Mountains back of Nipe Bay, that 
are being extensively developed, and a broad-gage rail­
road is under construction from the mines to the bay 

I I  

Europe to consumers in this kind of current, thougb 
for certain special purposes, a conversion to continu­
ous current is found desirable. As the devices con­
structed for this purpose are far from being satisfac­
tory, endeavors have been made from time to time to 
design an electrolytic transformer based on the prin­
ciple that in an electrolytic trough comprising an 
aluminium and a lead electrode. The current will be 
allowed to pass only in case the aluminium forms the 
cathode or negative electrode, while it is arrested in 
the opposite case by the layer of aluminium oxide 
formed by the current. A rather promising apparatus 
embodying this principle was demonstrated a short 
time ago by its inventor, O. de Faria, before the 
French Physical Society. The drawbacks inherent in 
all previous apparatus of the same kind, viz., polariza­
tion of the electrodes and excessive heating of the 

Canadian Pacific Bridge A.cross White's Creek, Fraser Canyon. The Cisco Cantilever Bridge A.crosl:i the Fraser River. 
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tion; but iron is most abundant, and the ore is so 
accessible, that the iron mines are being developed 
rapi.dly and are yielding large profits. 

The hilly province of Santiago abounds in minerals; 
and her iron ore deposits are as remarkable in their 
way as the fabulous mines of the Lake Superior region. 
Indeed, the ore is even easier of access. There is no 
shaft sinking, no tunneling (with the exception of an 
occasional exploration tunnel ); in fact there is n o  
underground work at all. Hence- t h e  miners are not 
exposed to the many dangers of the usual mines, such 
as cave-ins, fioodings, fires, and explosions; nor is the 
expensive equipment used in the ordinary mines neces-. 
sary. 

The mining is all open-cut work and terracing. At 
Daiquiri, where the mines are already extensivelY de­
veloped, and new companies are starting operations, 
the iron ore occurs on the hillsides, and it is obtained 
by open-cut work and terracing. Viewed - from some 
little distance, one would suppose the hill was being 

at CagimaYa, where are two wharves and other neces­
sary equipment for handling the ore economically and 
shipping it to the United States. It is estimated the 
shipments from these mines will amount to over 
1,000,000 tons annually. 

An .American company, operating not far from Dai­
quiri, shipped its first ore in 1884, since when 5,000,000 

tons hafe ' been produced, and the bulk of this output 
has been shipped to the United States. 

The copper mines of southern Santiago are of high 
value, and at one time they were worked extensively. 
During the war of 1898, however, the works were en­
tirely destroyed. For the twenty-three years prior to 
that date the output of copper was valued at $50,· 

000,000. 
. , ... . 

An ElectrolJ'&tc TraoIlCoJ'mer. 

Alternating currents are at present used preferably 
in electric plants both for power and lighting pur­
poses, and electric energy is usually distributed in 

electrolyte, are eliminated by a convenient choice of 
the electrodes and liquid. Furthermore, an. automati­
cal circulation of the electrolyte is obtained by means 
of convection currents in the liquid mass. Sodium 
phosphate is used as the electrolyte, and pure commer­
cial aluminium and antimony-lead as electrode mass. 
Owing to the circulation of the liquid, the tempera­
ture cannot exceed certain limits, while any polariza­
tion is entirely done away with. The efficiency of the 
apparatus varies between sixty-five and seventy-five 
per cent in watts. The main uses of the apparatus are 
the charging of accumulators and operation of induc­
tion coils, arc lamps, mercury lamps, continuous-cur­
rent motors, electroplating plants, etc. 

• • • • 
To Remove Oil Paint from Tin Goods.-In .the 

case of fresh paint, rub off with oil of turpentine or 
petroleum. Otherwise, use hot, saturated solution of 
potash, hot water afterward. The most p owerful 
means is caustic soda lye. 

Tins .Mountain of Rich Ore Is Being .Mined by the Simple Process of ExcavatIon in Terraces, Upon Which the Tracks Are Laid, and the Cars Loaded 
for Shipment Direct to the Docks. 

THE RE)lARXABLE SURFACE )lINES OF CUBA. 
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Household T4IIIt. t'or Oleomal'lrllrlne and " Proceu " 
Hutter. 

Every householder should know how to distinguish 
between genuine butter on the one hand and oleomarg­
arine and renovated; or "process," butter on the other, 
and also to distinguish between the two last named ; 
for despite restrictive legislation, the public is often 
imposed upon. Renovated or "process" butter is often 
substituted for the genuine article, while oleomarg­
arine is made to take the place of renovated butter. 
So clever have the manufacturers of these articles be­
come, that in the absence of some tests the differences 
are difficult of detection. 

The real harm begins when the "process" is sold as 
genuine butter, for they are not the same thing. While 
the fats in the two are practically the same chemical­
ly, the nitrogenous quantities are not. Moreover, 
since the article known now and for ages past as "but­
ter" is an article the last step in whose manufacture 
is the churning of the cream, it is evident that the 
'product of an elaborate subsequent process, a process 
entirely foreign to the manufacture of "butter," 
should be designated by a distinctive name, and ])lany 
of the States have enacted laws which require the 
distinctive labeling or branding of the "process" pro­
duct. The same requirements safeguard the sale of 
oleomargarine. 

A boiling test has been found most practicable for 
household purposes in distinguishing between genuine 
butter and the renovated article. The test consists 
simply in boiling briskly a smaIl portion of the sample 
and observing its behavior the while. 

The test ean be made in the kitchen, ' and requires 
only a few minutes' time. Using as the source of 
heat an ordinary kerosene lamp, turned low and with 
chimney off, or a gas jet turned low, melt the sample 
to be tested (a piece the size of a small marble ) in an 
ord inary tablespoon and hasten the process by stir­
ring with a sliver of wood. Then increase the heat 
and bring to as brisk a boil as possible, and after the 
boiling has begun, stir the contents of the spoo'n thor­
oughly two or three times at intervals during the 
boiling, always shortly before the boiling ceases. 

Renovated or "process" butter boils noisily, sputter­
ing ( more or less) like a mixture of grease and water 
when boiled, and produces no foam, or but very little. 
Genuine butter boils usually with less noise, and pro­
duces an abundance of foam. The difference in re­
gard to foam is very marked as a rule. Rarely is a 
butter found which yields an uncertain result; such a 
butter should receive the benefit of the doubt. 

To distinguish oleomargarine from renovated and 
genuine butter, the required utensils are : 

A haL'·,int tin "measuring cup," common in kitchen 
use, marLed at the half and quarters, or a plain half­
pint tin measnre, ordinary narrow form ; or an ordi­
nary small tin Cll,P, two and three-quarter inches in 
diameter and two inciles in height, holding about one 
gill and a half; a common kitchen pan, about nine 
inches in diameter at the base ; a small rod of wood, 
of convenient length for use in stirring ; and a clock 
or watch. With this simple outfit proceed as follows : 

Half fill with sweet skimmed milk the half-pint cup 
or measure, or two-thirds fill the smaller cup men­
tioned, measuring accurately to the gill of milk when 
possible; heat nearly to boiling, add a slightly rounded 
teaspoonful of the fat (butter or butter substitute) ,  
stir with the wooden rod, and continue heating until 
the milk "boils up." Remove it at once from the heat 
and place in the pan (arranged while the milk and but­
ter or substitute are heating) containing pieces of ice 
with a very little. ice water, the ice to be mostly in 
pieces of the size of one or two hen's eggs (not small­
er, as small fragments melt too rapidly) and suffi­
cient in quantity to cover two-thirds of the bottom of 
the pan; the water to be in quantity sufficient, when 
the cup is first placed in the pan, to reach on the 
side of the cup to only one-fourth the height of the 
milk within;  any water in excess of that amount 
must be removed. (This is a cooling process, and 
refers to the condition at the beginning; later, as the 
ice melts, the water will naturally rise to a higher 
level.) Stir the contents of the cup rapidly, with a 
rotary and crosswise motion in turn, continuously 
throughout the test, excepting during the moment of 
time required for each stirring of the ice and water in 
the pan, which must be done thoroughly once every 
minute by the clock. This is done by moving the cup 
about, in a circle, following the edge of the pan. Pro­
ceed in this manner for ten minutes, unless before 
that time the fat has gathered or has allowed itself to 
be easily gathered, in a lump or a soft mass, soon 
hardening. If it so gathers, the sample is oleomarg­
arine ; if not, it is either genuine or renovated butter. 

The boiling test ("spoon test" ) enables one to dis­
tinguish , between genuine butter on the one hand and 
oleomargarine and renovated butter on the other; the 
test last given enables one to distinguish between 
oleomargarine and renovated butter ; and so, by the 
use of the two tests, one can determine in every in­
stance which of the three he has in hand, There are 
tholie who are able to recognize oleomargarine, almost 
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without fail, by taste and smell alone. To those p0s­
sessed of this power the "spoon test," which is per­
formed with almost no trouble, will serve every need­
ful purpose. 

. .. " .  
WATER-WALKING SHOES. 

Frederick A. Oldfield, of Memphis, Tenn., has in­
vented a pair of water-walking shoes with which he 
hopes to cross the English Channel some time during 
the present summer. Each shoe consists of a beech­
wood box four feet in length, eighteen inches in depth, 
and one foot in width. In order that the shoes may 
skim easily over the surface, five planes are 'secured 
to the bottom of each shoe. The shoes are fastened to 
t�e foot by means of clamps such as those used on 
roller skates, the foot being inserted through a hole 
in the top of the shoe, and the ordinary leather boot 
being clamped in, place. A covering of' rubber arouI1 !] 

THE INVENTOR EXPERIMENTING ON THE 
MISSISSIPPI RIVER. 

the opening protects the wearer of the shoe from 
splashing of water. The shoes weigh five pounds each. 

Mr. Oldfield has just completed a trip from Cincin­
nati to New Orleans, which consumed forty-one days, 
twenty-four more than the time in which he expected 
to fulfill the task. In the photographs here presented, 
Mr. Oldfield is pictured in the Mississippi River off 

THE WATER SHOES, SHOWING THE TOI' AND BOTTOM. 
THE FIVE I'LANES ON THE BOT TOll ACT A S  

HYDROPLANES. 

Memphis. He has just completed the feat of turni!lg 
a circle. 

• • • 

The Massachusetts automobile traffic is so heavy that 
it has caused marked wear on the State highways, 
and the commissioil having charge of these roads 
states in its last annual report that the destructive 
effect is "extraordinary." Practically all the main 
roads are thus affected; It has been noticed that the 
binder is swept from the road, and the stone from % 
to 1% inch in size has been disturbed, in some cases 
standing on the surface, and in other cases being left 
in windrows along the roadside. The effect of wear 
of this sort is such that the commission is satisfied a 
material change in the methods of maintaining stone 
roads must be made. The report indicates that the 
commission believes some kind of treatment with tar 
will probably be successful. 

. .' . 
Plant Lice Preventive.-Boil 250 parts by weight 

of quassia wood chips in 5,000 parts by weight of soft 
water and strain. 1,000 parts by weight of common 
soft soap dissolved in 5,000 parts of hot water. Mix 
both solutions, add 40,000 parts of water, and use it 
for washing leaves and stems. 
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IAWTOS DUJ[ONT'S COMBINED AEROPLANE AND 
AIRSHIP. 

BY THE l'ARIS OOBRE8l'ONDENT OF THE SCIENTIFIC AMERICAN. 

Aeronautic affairs have continued to be very active in 
and about Paris during the last three or four weeks, 
though the rainy weather which prevailed during the 
spring prevented the trials of aeroplanes and other 
fliers which are now constructed. Most active'in the fleld 
of aeroplane work are MM. Santos Dumont, Bleriot, 
Vuia, and Delagrange, and we have already given an 
account of some of th e newest fliers and the experi­
ments which have been made with them: It will be 
remembered that Santos Dumont made several trials 
with an aeroplane which he built at St. Cyr, in the 
neighborhood of Paris, but up to the present he has 
not been very successful with it, and found that it 
would need , to be remodeled according to the results 
of the tests he carried out. He expects eventually, 
however, to perfect it sufficiently to make long flights 
with it. 

While waiting to do so, however, he decided to 
carry out some experiments which he had in view in 
regard to the stability of aeroplanes. For this purpose 
he set about constructing a new flier which differs 
from anything built up to the present in this line, 
since it is a combination of a balloon body with a 
couple of aeroplanes suspended beneath it. The whole 
machine is, however, heavier than air ; and, should', it 
succeed in flying, it will do so largely on the aeroplane 
principle. It is one of the smallest fliers which has 
yet been constructed, the balloon body having a capac· 
ity of but 99 cubic meters ( 3,496 cubic feet) .  The 
"Santos Dumont No. 16," as it is known, is merely 
an experimental apparatus, and as yet it has not 

'made an actual flight, having had an accident which 
was not serious, and the damage resulting from which 
will soon be, repaired. The balloon consists of a 
fusiform envelope having a length of but 21 meters 
( 68.89 feet)' and largest diameter of but 3 meters 
(9 .84 feet) ,  It has a long pointed shape, as can be 
seen from the diagram and photograph. The surface 
of the ballo?n is 151 square meters ( 1,620 square feet ).  
As the total weight 0 f the balloon body and the lower 
framework ' exceeds the lifting capacity by 120 kilo­
grammes (264% .pounds ) ,  the apparatus acts upon the 
"heavier than air" principle, and is of interest as a 
combination of a balloon body and an aeroplane. In­
side the balloon is a small ballonet, B, of canvas, 
which measures 2 meters ( 6 .56 feet ) in diameter. 

Instead of using suspension wires to hold the frame­
work to the balloon, the frame is hung from a long 
bamboo pole attached directly to the bottQm of the 
envelope by two overlapping flaps of canvas. The 
frame is very simple in character, consisting as it does 
of a serI'es of steel tubes. The main piece forming 
the bottom of the frame is attached at either end to 
the bamboo, pole and runs down to a point under the 
middle of the balloon, giving space for the two movable 
planes, the motor, and the aeronaut's seat. In the 
middle and widest part is mounted the motor with its 
propeller placed directly on the end of the crankshaft, 
and the frame gives just sufficient clearance to allow 
the propeller to revolve inside of it without touching 
the under side of the balloon. The frame of tubing is 
braced by steel wires. 

The motor, M, is an Antoinette 50 horse-power of 
the light-weight, eight-cylinder type, and is held some­
what above the center of the frame upon a light steel 
rod support. Directly against the motor and in frout 
of it is fixed the paddle-shaped propeller, H, which 
measures 2.05 meters ( 6 .72 feet ) in diameter, and has 
a pitch of 1.70 meters ( 5.57 feet) .  At the rear of the 
motor is the radiator, which consists of two sets of 
long flat copper tubes placed at a slight angle and ex­
tending upward on each side of the motor. The aero­
naut's seat is a simple motor-cycle saddle, S, fixed 
upon the lower part of the steel frame. 

As to the aeroplane part of the apparatus, this Is 
formed of two flat canvas-covered frames of same' size 
mounted at either end of the main frame. These will 
be noticed at P and R. Both the frames can be in­
Clined at the proper angle by means of wires within 
reach of the aeronaut. The frame P, in the front part, 
measures 3 meters ( 9.84 feet) in length across the bal­
loon and 0.50 meter ( 1 .64 feet) in width, having a 
surface of 1.5 square meters ( 16.14 square feet) ,  while 
the second plane, R, measures 4 meters ( 13.12 feet) by 
1.20 meters ( 3.93 feet) with a surface of 4.8 �quare 
meters ( 51.66 square feet ) .  Mounted in the rear of 
the main frame and under the balloon is the rudder, 
G. It is of hexagonal form and cover.ed with canvas in 
the usual way, the diameter being 2 meters ( 6 .56 feet) .  
It can be worked from the aeronaut's seat by a set 
of wires. 

The whole apparatus is arranged to run upon the 
ground, and to enable it to do this, it is mounted upon 
a pair of bicycle w'heels about two' feet in diameter, so 
that the lower point of the frame nearly touches the 
ground. 

This very curious flier has not as yet shown what 
it can do, inasmuch as the first experiment, which was 
made in the Bois de Boulogne on the 7th of June. 
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resulted in an accident which put the apparatus hOTS 
de combat, and it will take some time to make the 
repairs. Far from being discouraged, however, Santos 
Dumont expects to be soon in the field again. In this 
experiment the propeller was started up and the iller 
ran along the ground on 
its wheels at a moderate. 
rate. The rear end was 
held by a mechanic, who 
let go after about a hun­
dred feet. But owing to 
an accident, the flier did 
not rise as was expected, 
but ran head down upon 
the ground. The propell" f 
struck the balloon and 
tore it, letting out the . gas. 
It also struck the ground 
and was consequently some­
what injured. The upper 
bamboo pole broke, and the 
frame in 
damaged. 

general w a s  
Santos Dumont 
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duration. At ;present the alrair seems to be making 
progress, although it is being kept very quiet and but 
little definite information is to be had about it. We 
may say, however; that the inventors have been mak­
ing anangements with several persons who are promi-

Compa .. atlve _elene,. o� Varloa. In�etrle LI&,bt8. 
Comparative tests have been made between Moore 

tubes, Nernst lamps, and the usual type of incandescent 
electric lamps, says the Electrical World.. The Moore 
tube used was 179 feet long and I%, inches in diameter. 

It was located 17 inches 

did not suffer from the 
fall. He explained t h il 
probable reason of the 

Santos Dumont's New �rigible Balloon Fitted With Aeroplane. 

below the ceiling, which 
latter was 10 feet 11 inches 
from the floor. There were 
seven six-glower Nernst 
lamps, w i t  h opalescent 
globes of a bluish tint. 
The incandescents were 
113 in number, 88 being of 
8 candle power each, and 
25 of 16 candle power. All 
were wired to molding on 
the ceiling, excepting 20 of 
the larger ones, which 
were used with opaque re­
flectors and had very little 
effect on the ultimate re­
sults. Measurements of 
illumination were made by 
means of a Weber photo­
meter located successively 

Lengtn, 68.89 feet; diameter, 9.84 feet; capacity, 3,496 cubic feet. The excess weigbt to be lifted by the aeroplanes is 265 poullde. 

mishap, stating that he was not aware that the flier 
had been held in the rear, and in consequence thought 
it was free at the start. Thus he did not handle it 
properly, and it was owing to improper management of 
the planes that the machine acted as it did. On the 
other hand, it is thought that the accident was 
due to the fact that the column of air driven by the 
propeller was directed against the rear plane frame 
and also against the under side of the balloon in the 
rear, and that this caused the back end of the balloon 
to rise, tilting the front end downward. It will no 
doubt take a number of trials to find out the best condi­
tions for running the machine, since there are several 
new conditions involved. The repairs are being. made at 
the new shed which Santos Dumont recently erected 
on the same grounds as before, at Neuilly, near the 
Bois de Boulogne. At the same time his aeroplane 
No. 14 has been brought there and is being overhauled 
and strengthened after the last accident. 

M. Louis Bleriot, some of whose experiments we have 
already illustrated, is at present engaged in building 
a new flier, and has practically completed it. This 
apparatus is quite different from the one which he 
used in his last trial at Paris, constructed as it is 
according to the principles of the Langley flier, with 
some modifications of this type. It has two pairs of 
planes mounted in tandem. The total supporting sur­
face is about 18 square meters ( 194 square feet) . Upon 
the frame is mounted an Antoinette eight-cylinder 
motor of the 24-horse-power type. M. Bleriot expects 
to commence work with the new apparatus very shortly. 

Somewhat of a sensation has been caused by the visit 
of Messrs. Wilbur and Orville Wright to Europe. It ap­
pears likely that they are carrying out negotiations both 
in Germany and France with the expectation of dis, 
posing of the rights for their aeroplane. They decline, 
however, to give any information about what they are 
dOing, and the matter is more or less of a secret. It 
appears, nevertheless, that Mr. Wilbur Wright made the 
trip to Paris with Mr. Hart O. Berg" who is well known 
in automobile circles, in order to complete, if possible, 
negotiations begun in F�al!.ce as far back as 1905. It 
was known that they had made some prop�sitions to 
the War Department in this connection, and it seems 
that they asked the sum of $200,000 for the rights to 
use their system, should its success be demonstrated 
upon actual trial, upon a flight of a certain lEmgth and 
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nent in political circles, notably Senator Henri 
Deutsch, whose interest in aeronautic work is well 
known and who has been liberal in founding prizes and 
otherwise aiding the experiments of aeronauts. rIe 
may agree to furnish at least a part of the amount 
which is asked by the inventors for the rights in 
France. M. Henri Deutsch presented the matter be-

The 50 H. P., S-Cylinder Motor, Showing Propeller 
and Radiator. 

fore the Minister of the Marine, to whose department 
the apparatus will belong in case it succeeds. But the 
Wright brothers will not grant the exclusive rights of 
their system for Europe, and this will not prevent 
them from making negotiations with other govern­
ments. It is not known what is the result of their 
trip to Germany. 

at seven different points throughout the large room, 
and uniformly 34 inches above the floor. 

The unit of illumination useti was the lux, which is 
the illumination produced on a plane ' surface by a 
source of 1 candle power at a distance of one meter, 
the rays striking the surface perpendicularly. The 
periodicity of the ' current was 60 cycles. The aver­
age voltage during the test was 243 for the Moore 
tubes, 244 for the. Nernst lamps and 117 for the in­
candescents. The illuminants were located above the 
plane of illumination at different distances, being 6 
feet 8 inches for the Moore, 6 feet for the Nernst, and 
7 feet 10 inches for the incandescents. The current 
consumption in kilowatts was 3.15 for the. Moore, 3.92 
for the . Nernst and 4.13 for the incandescents. The 
average intensity of horizontal illumination was 63 for 
the Moore, 44 for the Nernst and 15 for the incan· 
descents. This made, per unit of power, an average 
of 20 luces for the Moore, 11.2 for the Nernst and 3.6 
for the incandescents . . To bring the illumination from 
the two latter up to the standard of the former, with­
out altering the heights of the illuminants, would have 
required an output of 7 kilowatts' for the Nernst 
lamps and 23 for the incandescents, as compared with 
3.15 for the Moore. Placing all illuminants at the 
elevation of the Moore tube, alld obtaining equivalent 
illumination from all, the required output would be 
3.15 kilowatts for the Moore, 8.65 for the. Nernst, and 
16.65 for the incandescents. 

. .. ' . 
In a paper read before the Society of Arts by Mr. 

Herbert Wright on "Rubber Cultivation," the author 
said that Ceylon alone had already planted land sulli­
cent to supply London with about 7,000 tons of rubber 
per year in place of the 70 tons she sent in 1905. 
Land was being applied for. and purchased at very 
high prices, and very soon a prominent and permanent 
position would be established. When one considered 
what had recently happened in Ceylon, the Federated 
Malay States, and India, it was obvious that the ex­
port in a few years would be as suddenly increased 
as had the planted acreage in these places, and for 
this we must be prepared. 

. '.' . 
Tin Varuish.-Asphalt 10 parts by weight, :rosin 5 

parts, linseed oil varnish 20 parts, oil of turpentine S 
parts. 

View Showing the Aeronaut's Seat, Foot Rests, Control Wheel and Levers. The Bear of the Motor. The Radiator Tubes Form a Letter V at the Back. 
A COMBINED DIRIGIBLE BALLOON AND AEROPLANE. 
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RECENTLY l'ATENTED INVENTIONS. 
Pertaining to Apparel. 

HEAD FOR HAT-PINS AND THE LIKE.­

W. J. KITTEL, Jersey City, N. J. The purpose 
of the inventor is to provide a method of 
ornamenting and constructing the heads of hat 
pins and like articles, also decorating and con­
structing buttons and similar articles, whereby 
to economize in the manufacture and to render 
the 'decorations or coloring sparkling or 
luminous and at the same time to permit of 
comparatively severe usage with little liability 
of damage. 

NECKTIE DEVICE.-C. L HOOPLE, Ana­
heim, Cal One purpose in this case is to pro­
vide a device with string ties to be made up in 
a bow, four-in-hand, or other styles of tying, 
which will enable a necktie to be easily tied 
and also enable the expeditious adjustment of 
the tie relatively to the front collar button, 
even when the closest type of turn-down collar 
is worn. 

Of' Intere8t to Farmer8. 

PLOW.-J. RIVARA, Natchez, Miss. The ob­
ject of the improvement is to provide a plow 
for turning a furrow, breaking up the sod; 
harrowing and pulverizing it and uprooting 
and destroying grass and weeds and grinding 
them into bits and bringing the land into order 
for planting, with much less labor than is 
usually employed. 

SWEEP-RAKE.- F. NELSON, Driscoll, N. D. 
Of the intentions of this inventor, one is to 
provide a construction of rake wherein when 
the team is backed to discharge a load a sweep 
bar will 4>e automatically drawn over the teeth 
to impart the initial movement to the load, 
and wherein further the moment the team is 
started forward or commences to pull the 
sweep bar will be automatically restored to its 
normal position close to a rake head. 

Of' General Intere8t. 

KILN.-G. WIEGMANN and C. DORR, Berlin, 
Germany. The invention relates to the con­
struction of kilns for heating, burning or 
smelting metals, metal alloys, combustible and 
non-combustible materials, as also for roastIng 
and reducing ores, and is especially adapted for 
house-refuse and similar waste-materials. The 
combustion is complete, no ash is formed, the 
residues are recovered as molten slags adapted 
for various uses and only occupy a small per­
centage of the volume of the refuse. 

EMULSIONING AND S'OLIDIFICATION OF 
HYDROCARBONS.-W. VAN DER HEYDEN, 21 
Boulevard du Midi, Nanterre, Seine, near Paris, 
France. The deficiencies in this invent-n's 
former patent are removed by the present im­
provement by the addition of different sub­
stances to the emulsion, that is an addition in 
order to prevent the loss of weight of which 
product 3-4 per cent are sutllcient. The addi­
tion of salts of organic acids (tartariC, oxalic, 
and citric) effects a smokeless burning of the 
solidified blocks. The whole process secures a 
perfect emulsion and no constituent separates 
from it after the shaking ceases. 

SCALE.-M. M. SCHWARTZ, North Bergen, 
N. J. One object of the inventor is to provide 
a scale having a plurality of members adapted 
to be reversed and used interchangeably with 
each other, and so arranged as to be adapted 
to be held in complete contact with a drawing 
and give a proper' angle of vision, to protect 
the divided surfaces of the members from fric­
tion with a drawing and the wear consequent 
thereto, and to a void the necessity of raising 
the edges of the scale from a drawing, thereby 
obviating the unsteadiness due to lack of 
contact. 

Hardware. 

SA W-TOOL.-W. BRYSON, Fifield, Wis. In 
the present patent the invention relates to 
improvements in tools employed in filing, 
jointing, side filing and setting saw teeth, and 
the object is to provide Ii device for this pur­
pose by the aid of which the several opera­
tions on a saw may be quickly performed. 

LOCK.-C. CALICCHIO, New York, N. Y. A 
key engages the sleeve bar and rotates it in 
the casing, the outer portion of the key ward 
bearing against a fiange e]ge formed on the 
tumbler, which rai.res the latter's free end to 
release a lug from the back notches and per­
mit the bolt to be shot in the casing, by the 
end of. the ward striking against the recess 
wall of the bolt's shank which projects the 
latter's arms partially through the casing rim, 
bringing a lip of the bolt shank close with 
the key to enable the end of the war-d on sec­
ond rotation of key to bear against the lip 
and project a bolt through the casing rim. 
Said bolts are retracted by reverse rotation. 

Hoo8ehold Utllltle8. 

Scientific Amerfcaft JULY 6, 1907. 

position. Two straps extend downward from 
a yoke's back and 'front, meeting at depth of 
crotch, on the thigh, continuing as a single 
strap, avoiding entanglement of legs in the 
strap. The strap from thigh to foot of bed 
forms a perfect · pivot, permitting shifting and 
turning at will The strap is detachably con­
nected. Straps holding the bag to the bed are 
fitted with a safety buckle, to enable them to 
be taut or loose as needed. 

rTF����ilij���Th�;jja.ri.�� I Alarm device, G. E. Rideout • • • • • • • • • • • •  857,906 
Alloy and producing it. F. M. Becket . . . . .  858,327 
Amusement apparatus, A. J. Dayton . . . . . .  857.605 
Amusement apparatus. J. H. & H. S. 

lUachloe8 and lUechanical Devlce8. 

STICK-FEEDER.-W. H. WALDRON, New 
Brunswick, N. J. The invention relates to 
drying machines such as used in the manu­
facture of wall paper and the like. The ob­
ject js to provide- a feeder, arranged to insure 
a positive " and accurate feeding of the sticks 
onto an endless carrier which delivers the 
sticks to the drying machine for receiving and 
supporting the freshly printed or coated paper 
or other webbing. 

HINTS TO CORRESPONDENTS. 
Namell aad Address must accompany all letters or 

no attention will be paid thereto. This is for 
our information and not for publicatiOn. 

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

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

BUY'h'!
ed

wi��ln!ur
to 

c:I����se
wf:ty 

b�rt���I�g� a�ft';; 
addresses of houses DlBnufacturlng or carrying 
the same. 

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

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

Porter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  857.903 
Amusement device. J. P. Wetherill • . . . . .  851.851 
Anchor. J. E. Johannessen . . . . . . . . . . . . . . . •  857.881 
.d.nchor. land. F. R. Parker . . . . . . . . . . . . . . . .  857,751 
Animal trap. M. J. Hill . • . . . . . . . . . . . . . . •  857.879 
Animal trap, J. J. Nance . . . . . . . . . . . . . . .. . 857.892 
Anode. A. · J. Deloye . . . . . . . . . . . . . . . . . . . . 858,160 
Armature testing apparatus. V. Patton • • . •  858.016 
Ash separator, H. M. Coats . . . . . . . . . . . . . .  857.722 
Aspirator. J. Boekel . . . . . . . . . . . . . . . . . . . . . .  857.920 
Automobile and car motor. M. CRzin . . . . . •  857.980 
Automobile driving gear. R. S. McIntyre . . .  858,202 
Automobile frame. E. Sanchis . . . . . . . . . . . . . 858.108 
Automobile speed changing mechanism. F. 

J. Ziegler . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Bag machine. J. L. Lowe . . . . . . . . . . . . . .  . 
Ball feeding mechanism. W. C. Gilmore . .  . 
Bandage receptacle. antiseptiC. O. C. 

858.050 
858,005 
857.993 

Schulz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  857.680 
Basin fixture. G. W. Gano . . . . . . . . . . . . . . . 857,989 
Basins and the like. attachment for wash. 

J. Treager . . . . . . . . . . . . . . . . . . . . . . . . . . . .  858.234 
Battery. See Medical battery. 
Battery, F. A. Decker . . . . . . . . . . . . . . . . . . . .  857.606 
Bearing. engine. W. B. Mason . . . . . . . . . . . .  858.087 
Bed springs with metal. machine for cov-

ering wooden ralls for. Gangelhoff & 
Jordan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  857.799 

POLE-CLIMBING SHOE.- C. F. YOUNG­
QUIST and C. G. YOUNGQUIST, San .Francisco, 
Cal The object of the invention is the pro­
duction of a safe device which will require no 
particular skill to' manipulate in the use in­
tended and will positively grip a pole and 
become eNgaged. at ·each . ,step, enabling the 
climber to ascend and descend with greater 
facility and less exertion than with devices 
now of this kind in use. 

Books referred to promptly supplied on receipt of Bedstead corner fastening, C. Vallone. . . . . 857.850 
Bedstead lock. E. H. Burrage . . . . . . . . . . . . . . 858,259 price. 

Kinerals sent for examination 
marked or labeled. 

should be distinctl, Beer service apparatus. W. F. Stark . . . . . . 857,843 
Beet thinner. J. A. I,ong . . . . . . . . . . . . . . . . 857.815 
Blast furnace, ttap for furnace top con-

struction. Hitt & Black . . . . . . . . . . . . . . 858,182 
((0585) E. C. T. sayS: 1 want to per- Block machine. H. G. Grlsler . . . . . . . . . . . . 857,995 

Blocks, manufacture of. I. Lucas . . . . . . . . . .  858.192 

ADJUSTABLE DRILL - SUPPORT. - A. 
MOIIRBACHEII, Cripple Creek, Col. It is sought 
in this case to provide in connection with an 
adjustable or extensible crop bar, a support 
for the stopping bar of an air drill for in­
stance as the Her, Ingersoll, Jap, Murphy, 
Hartsock, iShaw Eclipse, and similar machines 
that are made with self-air feeding stopping 
bars, the machine being operated by com­
pressed air. 

SPEED-REGULATOR FOR PUMPS.-W. W. 
SATTERTHWAITE, Washington, N. C. In opera­
tion, when the pressure in the cylinder or 
reservoir becomes sutllcient to overcome the 
tension of a spring arranged between two 
collars at the lower portion of a stem, the 
latter is elevated and through its connection 
with a valve stem the valve is partially closed, 
thus slowing the exhaust, .and as a conse­
quence slowing the pump. Further increase 
in the pressure in the cylinder tends to fur­
ther close the exhaust, thus nicely regulating 
the speed of the pump by the pressure in the 
cylinder. 

Prl:rne Mover8 and Their Acce880rle8. 

V ALVE.-H. S. RANKIN, Cripple Creek, Col 
This cock or valve is particularly adapted for 
use as a throttle valve in a pipe line adjacent 
or leading to a rock drill or the like, employing 
fiuid pressure such as compressed air or steam. 
But it is not limited to such use, as it may 
be employed in various places, in fact, any­
where an angle valve is used, especially on 
lines transmitting considerable pressure. To 
its functions as a valve, it combines therewith 
the function of a lubricator. 

CIRCUIT-BREAKER FOR GAS-ENGINES.-

form before our Sunday school an experiment 
to illustrate the effect of sin upon a life, and 
then the redeeming power. I know of such an 
experiment having been performed, and would 
like to know just what solutions to use. I 
prefer to start with a clear solution,. and then 
by adding another preferably clear solution to 
get a bright and attractive color. then by add­
ing more of the same or another solution to 
gradually darken it until it becomes black, then 
I want to add something that will bring it 
back to its original clearness. If you can 
suggest ·the solutions you will confer a great 
fa vol' upon me. A. There are many ways of 
obtaining a dark precipitate from two colorless 
solutions, but none of these are easily or quick­
ly cleared to a colorless state again. They 
do not answer your purpose as an illustration 
of sin and forgiveness. But why use a dark or 
black color at all ? Scarlet or crimson are 
the colors given in Scripture (Isaiah i :  18) . 
These can be produced and cleared off very 
easily. Make a strong alcoholic solution of 
phenolphthalein, and a strong solution of sodic 
hydrate in water. Add the first solution to the 
second slowly with shaking. At first as bright 
and delicate a rosy color as you may wish can 
be obtained. As the strength increases, the 
color deepens to any degree of darkness, deep 
enough for the verse referred to. Then add 
hydrochloric acid. and the red will immedi­
ately disappear. This would seem to meet your 
wishes. We give you also a process by which 
you can obtain a dark brown muddy deposit 
I1'l1d dissolve it quickly. Take the phenol­
phthalein and sodium hydrate solutions as 
above, but more dilute, anll proceed as above ; 
then add to the bright · red solution a few drops 
of solution of iron chloride. more or less to pro­
duce a thick muddy brown mixture. A solid 
is precipitated from the solution. It is hy­
drate of iron. To clear this away, add hy­
drochloric acid. This leaves a yellow liquid 
which, in a dim light, will look · almost white 
or clear. Some practice may be needed to 
obtain the desired strength of solution, hut 
when the solutions are right. the effe'ct is sur­
prising to those inexperienced in chemical 
manipulation. 

Boat for ice breakjng and other purposes, 
C. Stangebye . . . . . . . . . . . . . . . . . . . . . . .  . 

Boller cleaner. L. M. Pettit . . . . . . . . . . . . .  . 
Bol!>r leveling devic". F. I. CRss . . . . . . . . . 
Boller setting. C. B. Risley . . . . . . . . . . . . • •  
Boilers, apparatuB for blowing off, washing, 

857,766 
858,304 
858.332 
858,214 

and recharging. W. L. Miller . . . . . . . . 858.198 
Bollers, 8cummer and blow-off for steam, 

J. B. Barnes, reisBue • • . . • • . . . . . . . . . . . •  12,663 
Boilers, soot cleaner for, W. Eichelberger, 

et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Bolt cutter. stay. J. W. Faessle . . . . . . . .  . 
Book, balance, W. E. Prudhomme • • . . .  0 • • •  
Boring tool. J. H. Johnson . . . . . . . . . . . . . . .  . 
ilottle. antlrefillade. H. Campbell . . . . . . .  . 
Bottle cap. E. Goltsteln . . . . . . . . . . . . . . . .  . .  
Bottle refilllng apparatus. J. C. A. Riecke . .  
Bottle. mucilage. C. E. Barrett . . . . . • . • . . . .  
Bottle. non-refillable. B. A. Chew . . . . . . .  . 
Bottle stopper. electrical fitting. and the 

858.333 
858,271 
857,904 
858,293 
857,596 
858.174 
857.674 
857,975 
858.261 

like. A. Waltho . . . . . . . . . . . . . . . . . . . . . . .  857,695 
Bowl. O. S. Atter' olt . . . . . . . . . . . . . . . . . . . . . .  858,252 
Bowling alley pin setting apparatus. E. E. 

Heath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  857,939 
Bowling pin setting apparatus. J. M. Stokes 858.229 
Box covering machines, cutting attachment 

for. M. D. Knowlton . . . . . . . . . . . . . . . . . .  858.078 
Boxes from pasteboard, dies for forming, 

J. Godfrey . . . . . . . . . . . . . . . . . . . . .. . . . . . 858.172 
Boxes from pasteboard, making, J. God-

frey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  858.173 
Brake and buffer. F. Moller . . . . . . . • . . • . . .  857,651 
Brake shoe. J. D. Gallagher . . . . . . . • . • . . . .  858,067 
Braking mechanism. J. E. Scheper . . . . . . . .  858,308 
Branch box, A. F. Hills . . . . . . . . . . . . . . . . . . 858.288 
Bread, meat, and vegetable cutting ma-

Chine. C. J. Vann . . . . . . . . . . . . . . . . . . . .  857.913 
Brewers' wort or the like, appara tUB for 

heating or boiling. H. J. Worssam . . .  857.779 
Brick and tile cutting machines. wire at-

tachment for. W. R. Cunningham . . . . .  857,603 
Brick kiln. H. J. Williams . . . . . . . . . . . . . . 857.702 

����� m.'i1t!\�� w.
acw.neGa�qu.?· . .  ��.

l� : : : : : : :  m:�i� 
Bucket. N. M. Ileller . . . . . . . . . . . . . . . . . . . . . 857.622 
Buckle. G. E. Rawson . . . . . . . . . . . . . . . . . . . 858.104 
Buckle. cross line. H. A. Bowyer . . . . . . . . . .  857,864 
Buckle. harness. R. B. Centers . . . . . . . . . .  857.872 
Buggy and the like. baby. M. Weinstein . .  857,696 
Building construction, E. McClure . . . . . . .  857.821 
Building. high. J. GernlJert . . . . . . . . . . . . . .  858,170 
Burial crypt. W. I. Hood . . . . . . . . . . . . . . . 858,070 
Busts. device for fastening heads to, E. T. 

Palmenberg . . . . . . . .. . .  . . . . .  • . . .  • • . . . . .  858,099 
Button. emergency. U. S. Alz . . . . . . . . . . . . 857.917 
Buttonhole cutting machine. So Lewis . . . .  858.190 
Calorimeter. steam. L. M. Ellison . . . .  . . . .  857.984 
Camera. photographic. L. Borsum . . . . . • .  858.145 
Can opener. H. J. Cassard . . . . . . . . . . . . . . . . 857.871 
Cans making sheet metal preserving. J. G. Hodgson . . . . . . . . . . . . . . . . . . . . . . . . . . 857.736 
Candy pulling machine. C. Thibodeau . . . . . .  857,770 
Car. S. Otis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  858,013 
Car brace. freight. Heard & Treanor . . . . . . . 858,283 
Car fender. E. Sherwood . . . . . . . . . . . . . . . . 858,225 
Car. juvenile hand. S. D. & H. T. Latty . .  857.945 
Car replacer, G. H. Sargent, reisBue . . . . . . 12,667 
CRr seat. F. H. Henry . . . . . . . . . . . . . . . . . . . .  858.178 
Car. sleeping. T. O. Abbott . . . . . . . . . . . . . . 858,130 
Car. tank. J. M. Ames . . . . . . . . . . . . . . . . . . .  857 571 

F. B. PACKWOOD, Lincoln, Neb. The invention 
relates to novel and peculiar circuit-breaking 
means, for ' use in the ignition circuit of ex­
plosive engines, and consists of an automati­
cally operated device, adapted upon reverse 
motion of the engine, to automatically break 
the primary or secondary ignition current, thus 
preventing . continued reverse motion of the 
engine. 

Car ventilator. H. Van Ness . . . . . . . . . . . . . .  858:123 
(10586) A. C. says: We have a well C�d 

v�ntllator. E. N. Dillman . . . . . . . . . . 858.268 
older. G. T. H. Willing . . . . . . . .  ; . . .  858,315 

INTERNAL-COMBUSTION ENGINE. - W. 

184 feet deep that we wish ,to force water out 
of to a tank' 65 feet above ground. The water 
sfandS 16 feet from the top of ground, but we 
do not know how low it will go when pump­

MOREY, JR., New York, N. Y. The invention ing is commenced. The outside casing of well 
pertains to certain improvements in internal is 8 inches.. The suction pipe and discharge 
combustion engines, and more particularly to pipe is 5 inches. It goes down in the well 
a new type of e;'gine having all the advantages 163 feet. The air pipe is %. inch and goes 
.of the four-cycle engine, including the ' complete down 157 feet. The air pressure is 100 pounds. 
scavenging, and at the same time having all The question is, how far can the water lower 
the advantages of the two-cycle engine, namely, and still allow the pumping to go on success­
an impulse for every revolution of the drive fully ? In other words, how far must the air 
shaft. pipe be down in proportion to the amount of 

HYDRAULIC' MOTOR. - W. R. TUTTLE, elevation of water ? A. One hundred pounds 
Asotin, Wash. The reference in this case is air pressure will lift a column of water 230 
more especially to hydraulic motors of the kind feet high, neglecting friction. The amount of 
actuated by the force of the current of a body friction will depend on the mechanism used ; if 
or stream of water, upon the surface of which the friction is 30 per cent, the 100 pounds air 
the motor is located, when anchored in position pressure will lift a column of water 161 feet 
for effective operation_ One of the principal high, or from 96 feet below the ground to a 
objects is to provide a motor, of an embodiment tank 65 feet above it. 
to overcome numerous disadvantages and objec-
tions found in the use of many other motors. 

Carding engL e. traveling tlat. Batten & 
Hayes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  857,713 

Carpet stretcher. V. 0.· White . . . . . . . . . . . .  857,777 
Carriage. folding. A. J. Adams . . . . . . . . . .  857 971 
Carrier. See Package carrier. 

' 
Carton filling machine. R. SunderDlBn . . . . 858,116 
Cash register and attachment. H. T. Wat-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 858,237 
Casing head. H. Auchu . . . . . . . . . . . . . . . . . .  858,321 
Caster. J. E. Norwood . . . . . . . . . . . . . . . . . . .  857,660 
Cast�r. furniture. J'. M. Collins . . . . . . . . . .  857,982 
CastIng metal sheets, apparatuB fort J. F . 

cem�H�er 
app;�;t�� ' 'f�;" ��d ' '��th�d . . �i 857,885 

molding holhw objects from. J. M. 
Boyle . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . .  857.584 Cement. apparatus for molding hollow ob-

Cem���ts
bl��tminIct.i�e. ��Y\5. '&: C: ·W."P: 857,582 

Brock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " 857,977 
Cement bricks, blocks, and the like, ma-

chine for molding. H. J. Hurd . . . . . . . 857.737 
Cement. molding hollow objects from. J. 

M. Boyle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  857.581 
Cement objects. core for molding hollow. 

J. M. Boyle . . . . . . . . . . . . . . . . . . . . . . . . . .  857.583 
Chair fan attachment. J. F. A. Probst . . . .  857,669 
Chair seat, reversible, R. N. B. Petersen. 858,209 
Chairs, tables, and the like, machine for 

levelIlng. A. Lyon . . . . . . . . . . . . . . . . . . . .  858,299 
Change apparatus. B. F. Beasley . . . . . . . . .  858 253 
Channeling machine. W. Prellwitz . . . . . . . . 857;960 
Channeling machines, roller guide tor, W. 

Desl:n. 

Prellwitz . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  857,961 INVE.NTION c:. Check protector. J. M. Griffin . . . . . . . . . . . . . . 857,618 � Cheese cutter. computing. Shutz & Kirk-INDEX OF 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

man /' . . . . . .  , . . . . . . . . . . . . . . . . . . . . .  " . . .  857,840 
Chemical reductIons and producing metals 

and alloys. effecting. F. M. Becket . . . .  858,329 
Chuck. J. A. Leland . . . . . . . . . . . . . . . . . . . . . . 857 947 
Churn and butter worker, combined, Chris-

' 
tensen & Solbeck . . . . . . . . . . . . . . . . .  . . . 858.060 

Churn 
l

operating Il1eans, vibrating, W. P. 
Co eman . . . . . . . . . . . . . . .  . . . .  .. . . . . . . . . .  857,923 

Cigar bolder. B. N. Phillippi . . . . . . . . . . . . .  ·. 858 349 
Circuit breaker. automatlc time. W. N. 

' 

Clrc�W�g�tr�\le�� ' . tii':'-si� . '&' . ii':�ki;'� : : : : :  858,301 

IRONING-'l'ABLE.-W. H. TICHBORNE, New 
GlstIe, Pa. In the present patent the inven­
tion has for its purpose the prOVision of an 
ironing board simple in construction, effective 
in operation and durable in use, and adapted 
to be attachable to tables of various heights, 
to be removed therefrom, and folded Con­
veniently for storing when not in use. 

DESIGN FOR A SPOON.-LuLU G. BLASIER, 
Williamsburg, Iowa. This ornamental design 
for a spoon bears on the inner edges of the 
bowl the inscription Rebekah Degree 1. O. U. F., 
Bloomfield, Iowa, Dec. 2, 1868. A linked 
chain, a flower, a dove, a crescent, seven stars, 
and a beehive are pictured on the handle. In 
the center of the bowl is delineated the scene 
of Rebecca at the well. The designer has 
patented another design for a spoon of some­
what similar form. The bowl of the spoon 
bears the words ' Pythian Sisters, and in the 
narrow part of the handle, Onward and Up­
ward. A maltese cross with flowers, the 
letters F. C. B., a male head, and an end 
holding three stars constitute a very exquisite 
design. 

June 25, 1 907. 
Circuit operating device, L. G. Woolley . . �g�J�� 
Clamp or grip. H. Petersen . . . . . . . . . . . . . . 858,01 8  
Clasp pin. G. E .  Burns . . . . . . . . . . . . . . . . . . . 857.867 

A N B .. H B A D  I N O T H E Cleaning device. L. O. Howell . . . . . . . . . . 857,627 D A .. B ... A T  D A T Cloth steaming apparatus, E. Senkbeil . . . . .  858,032 
Clothes drier. J. S. Bougher . . . . . . . . . . . . . .  857,714 

I See note at end of list about copies ot these patents.] Clothes drying reelS, lifting device for. 
J. G. Wendling . . . . . . . . . . . . . . . . . . . . .  . 

Clothes hanger, M. Crane . . . . . . . . . . . . . . .  . 
Clutch, friction. C. Wust-Kunz . . . . . . . . . .  . 

Acid. methylene cltryl salicylic. Berendes Coal handling apparatus. W. F. Klemp . . .  . 
& Callsen . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 858.142 Coal handling bridge. C. S. Williamson . . .  . 

Acid, salts of methylene cltryl salicylic. Coal tipples. screen scraper for. W. E. 

858,126 
857,602 
857.970 
858.076 
858.314 

SLEEPING-BAG.-H. W. WILSON, Spring­
field, S. D. The invention is more especially 
designed for children, combined with means for 
retaining the . bag in place . on the mattress 
and holding the child in the bag in proper 

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

Addl��re����:.,. 
Ct�IS�� i.iu;;g�� · : : : : : : : : : : :  �g�:J:� coasi��eg;:ke: ' G.' . Zi�te�' . : : : : : : : : : : : : : : : : :  �g���� 

AddreSSing machine. Wise & Rhea . . . . . . . . 857;704 Cock. angle. W. B. Woody. e\ al. . . . . . . . .  857,915 
AdvertiSing device. R. B. Powers . . . . . . . . ... 8(i7,754 Cock. gage. W. H. Kriner . . . . . . . . . . . . . . .  857 6.14 
Agitator. -L. M. Stern . . . . . . . . . . . . . . . .. "." 857,683 Cock . Index. H. Muellt'r . . . . . . . . . . . . . . . . . .  857.95'1 
Air brake system. L. Tucker . . . . . . . . . . . . .  858.121 ·O.offee making devIce. C. S. Rogers . . . . . . . •  857,676 
Air brake system. Tucker & Shunk . . . . . . . .  %8,122 Coffee pot, A. H. Stebbins . . . . . . . . . . . . . . 857,844 



JULY 6, 1907. Scientific American 
Coin separating or assorting macblne, W. "St " Foo.. and BURNS' Adjustable Telephooe Holder and Bxteoslble Bracket Garment banger, E. Mayer . . . . . . . . . . . • • . •  

W. Broga . . . . . . . . . . . • . . . • . . . • . . • • • . . .  857,786 ar Power Send us ,3.75 t.o cover costofBracket Garment, storm, I. V. Benoit . • . . • . • • . . • •  

Coin tray and till, B. F. Brewster . . . . . . . .  858,331 Screw Cuttini! and transportatiool charges,andwe wlU Gas apparatus, water, J. M. Rusby . . . . . . .  . 
Collar, horse, C. W. Campbell • . . . . • . . . . . .  857,594 A t ti L h send you one of these brackets. It for Gas burner, natural, R M. Leps . . . . . . . .  . 
Collar pad, C. W. Campbell . . . .  0 • • • • • • • •  857,595 uc�:: C at es :�iu.:::nu�o:n�o���ll�er!?u�u�?r Gas engine, two cycle, F. von Handorff . .  . 
Collar pin and necktie fastener, G. A. Feed W 'Il d Gases, apparatus fOT" t:eating noxious, A. 

Beidler . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . .  857,919 ' FOR FINE, ACCUnATDI WORK �uoe�::free, �ull!tins�o. f3��.�pon re. C. Day . .  - . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Colors, manufacture of antimony, L. Brunet 857,978 1\ Ii It ttlls also of our complete Gasket cutter, G. T. Miller . . . . . . . . . . . . . .  . 
Combustion regulating apparatus, T. D. Send for Catalogue B. Telephone Exchanges. Gate, C. E. Rife . . . . . . . . . . . . . . . . . . . . . . .  . 

Pilcber . . . . . . . .
.. . . . . . . . . . . . . . . . . . . . . . .  858,019 SENECA. FALLS MFG. CO. Gate, C. J. Van Valkenburg . . . . . . . . . . . . .  . 

Communion or eucharistic device, H. C. 695 Water Street, Gear adjusting mechanism, A. J. Benton . .  

15  

857,64. 
857,578 
857,7611 
858,189 
858,280 

858,062 
857,647 
857,834 
858,042 
857,783 

Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 858,051 Gear cutter framing, H. E. & E. G. Eber· 
ComnlUtatoc truing and dressing tool, C. H. Seoeca Falls, N. Y., U.s.A. bardt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 858,](14 

Frick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  857,931 Gear, machine for making worm and spiral, 
Composing. type casting, and otber mao E ng'l ne a n d  Foot Lathes w .  K. Liggett . . . . . . . . . . . . . . . . . . . . . . . 858,081 

chines, record strip or controller for, Gear, variable speed transmission, P. F. 
W. Bancroft . . . . . . . . . . . . . . . . . . . . . . . . . 857,974 M A C H I III E SHOP OUTFITS, TOOLS A N D  Foley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  858.336 

Composition of matter, F. A. Lobed . . . . . .  858,084 S U PPLIES. BEST MATERIALS. BEST Gearing, cbangeable speed, A. L. Muren . . . 857.958 
concl�:i��fO����s as��efir���s, �;i�����

t
J�

n G� WORKMANSH I P. CATALOG U E  FREE g:��
ir�1in�

pe
:�dchc��t�nr�'ti�g �'pp�rr�����ldD ... 858,058 

Aus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 857,973 SEBASTIAN LATHE CO .• 1 20 Culvert St., Cincinnati . O. Ml11lor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  858,092 
Concrete construction, W. S. Shourds . . . . . 858,227 Glass, feed out device for molten, J. H. 
Concrete construction, reinforced, C. P. BABBITT METALS.-SIX IMPORTANT Lubbers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  858,085 Walter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 857,775 formulas. SCIENTIFIC A.MERICAN SUPPLEMENT 1 1 23. Glass bolder, looking. F. B. La May . . . . . .  858,080 
Concrete mixing machine, G. M. Pence . . . . 858,017 a!�7:r�� C%�d f���:ta;l�»!bJe.Munn & Co. and all news.. Glass pressing and blowing machine, Hen-
Concrete, reinforcement for, W. W. Conard. 858,153 Alheriean Electric Telephone (:o., 6400 to 6600 Stnte St., Chleago ning & Beeson . . . . . . . . . . .  : . . . . . . . . . . .  . 
Concr�te reinforcing bar, A. V. Reyburn, Governor, Andrews & Jackson . . . . . . . . . . . . .  . 857,803 

858,320 
857,820 

Condenser apparatus, I. S. Davis . . . . . . . .  858,265 tr Its triangular sbape prevent . - • emlCa na yses Maul . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  857,950 
Condenser, F. C. Roberts . . . . . . . . . . . . . . . . 857,675 101:. � Ch . 1 A 1 Grain binders, back wing support for, C. 
Conveyer, belt, E. G. Thomas . . . .  857,771, 857,772 entallJlli� and gives three times .. Industrial product examined and working Grain fender, Dean & Hall . . . . . . . • . . . . . . . .  857,874 

.Jr 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 857,671 YJ\ 'Tur.r(LIPPE'R(UP. Grain bag bolder, W. R. Mosber . . . . . . . . .  . 

ConvWeyersD, leltc., carrying roll for belt, R. 
857 610 

tbte cahpac ty of ant y 0tbther Clip for formulas vrovtded. processes improved. coun- grain separat3r, pW. lfoest�r . . . . . . . . . . . . . 8��'��6 . u . .  . .  . . . . .  . .  . . . . .  . .  . . . . . . . . .  . .  • a tlfesl�gd'=p�t. ogl11 afatio",,,,.. d t Id A f II lite rea se cup, . owe , relssue . . . . . . . . . . . .  . 
Conveying apparatus, R C. & S. Crandall 857,924 anda;:"e::.���.,e:tc�nr.:vent<:'r':'�sl��:�,:aln':.r:;lCtlon� Grease cups, device for filling, H. S. Erd . .  858,167 
Cooler. See Water cooler. . 

CLIPPER llIFG. CO., Establlsbed 1882. Momidnock Laboratory, ChIcaGO. Greenboltse bencb, R. O. King . . . . . . . . . . . .  858, 187 
Copies, producing multiple and backed, F. Grinding mill. A. M. Dellinger . . . . . . . . . . .  858,267 

G. J. Post . . . . . . . . . . . . . . . . . . . . . . . . . .  858,023 . ' 401 West 124tb St., New York, U.S.A. Gun fire, instrument for measuring and 
Cork extractor, R. B. Gilchrist . . . . . . . . . . . . 857,992 Send lOc. for samplebox of 100 ; or 20c. for clips and desk tray. correcting errors of, J. L. Latimer . . . .  858,297 
Corn popper, G. B. & J. H. Young, FOR Hammer, pneumatic. J. C. McCaveny . . . . 858,200 

858,317. GUNSMITHS •• TOOL Hammock support, W. H. Morebouse . . . . . . 857,819 
Corset, E. B. Adams . . . . . . . . . . . . . . . . . . . .  A G O 0 D I N V E S T  M E N  T A Handle. See Tool band Ie. 
Cover, receptacle, T. D. McCall . . . . . . . . . . .  For $1.7';) we will send by expreSll (not prePaid). MAKERS, E PERI·  Handling material, deviCe for, T. B. Rice, Cmne, vertical cbarging. C. L. Taylor. . .  complete N. D. Out.Htwitb full instruc- MENTAL & REPAIR Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 857,673 

��1f:a
br����:���' t.:�!�1:�2 '���;� : :. :. : : : : : :  tions for ,earnin':r

Eltlf�11l� G. ::�! �i�. �o��;n. "willI'. S:�����c
R
��IiH�it::!d' S�i:�·. : : : : : :  : :  : : :  : :  iiU� 

g�r.��ag c����in!te��i��a��� � �an������ :  �!:'��\W����]:t��� �6i
n���e��;v��:�e�� Hif��!� �t.ta��mX���l:· . �: . .  ���� . : : : : : : : :  �g1:�l� CUrrent machine, alternating, R. D. Mer- to earn good wages. O§en�afo;�atiee'bd{a1'O. Harvester (trimmer), cane, J. D. Cooper . .  858,061 

sbon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  857.953 Send for our cata\og. ,���M����!I� Hat, A. Mayer' . . . . . . . . . . . . . . . . . . . . . . . . . .  857,644 
Curtain fixture, G. F. Livesay . . . . . . . . . . 857.743 W. F. & JNO . BARNES CO. Hat frame macblne, W. B. Foster . . . . . . . . 858.168 Curtain pole, J. A. Powell . . . . . . . . . . . . . . .  857,829 20 parkEp·Sl\:a. cbeh,·S hNeedw18y79o'rk 1999 Ru:;tst�,isii��:'�2�D' JJ.L. Hat guard, L. Weaver, Jr . . . . . . . . . . . . . . . . 857 .776 Curtain rod ornament, T. Newell . . . . . . . .  857,658 Hat pin, Gaskell & Vale . . . . . . . . . . . . . . . . 857,614 
Curtain stretcber, HolIbeins & Stanll.eld . .  857,623 Hat pin, J. Tbomas . . . . . . . . . . . . . . . . . . . . . .  858, 1 1 8  Cutting tool, Allen & Jobnson . . . . . . . . . .  857,710 Hay press, J. Dain . . . . . . . . . . . . . . . . . . . . . . . 857,604 
�!Jff::y c:!����r�,:,u�'!':��c·l· le'adM��I.e:: �g�:�� wr Asbestos' and Ma�nes,-a Products �:�n�f :ggft���':::' lom:-sti�e�g�' i�d��t�j�l: 857

,795 

Dental cbair, L. L. Mallard . . . . . . . . . . . . . . .  858,193 . • S TO . C . . J . . Roux . . . . . . . . . . . . . . . . . . . . . . . . . .  858,105 Dipper mounting, A. L. Becker . . . . . . . . . . . .  857,577 · Heel, spring, A. F. Luzzi . . . . . . . . . . . . . . . .  857,816 �!re�torYh ItJlep�one, G. � �or . . .  ��.�� . STEAM PIPE AND BOILER COVERINGS. ' "J.M" ASBESTOS ROOFING. �i,!gt� for WI�?OW Jcrxe�� B. F. Douglass. �g�:��� D::gl:� n�ve'liy, °k.rue W�llSro.,,:� . : : : : : : : :  858:313 . • :�����g� �fRCE��NE�I�frN�ll����W: :���n�� ����IP�SULATOR. H�;�:�gMn:'aklDifart' . .  � . .  �� . : : : : : : : : : : : : : :  857,998 Display stand, H. E. Smitb . . . . . . . . . . . . . 857,763 ASBESTo.S BUILDING MATERIALS. ELECTRI CAL SUPPLIES. Hollow vessels. forming seamless metallic, Distilling apparatus, M. Llodra . . . . . . . . . .  858.346 J. H. Gault . . . . . . . . . . . . . . . . . . . . . . . . . . 857,616 
Dock, 1I0ating dry, E. Gunnell . . . . . . . . . .  857.733 M .  VV' • d O  M N S - M A N  V I L L  E C O . ' Hooks and eyes, carrier plate for, J. W. 
Door fastener, D. Wilde . . . . . . . . . . . . . . . . .  858,244 New York, Mi lwaukee. Chicago, Boston, Phi ladelphia, St. LouiS. PittsbUrg, Cleveland. New Orleans, Kansas Granger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  857,731 

���� f����n{:tc�li��%., ¥:: �����Idburn . . . .  �g�;��� City. Minneapolis, San Francisco. Los Angeles. Seallle. London. ���r"aut�
ot, t;�ns�I��rJ� . d';;I�;': "  ��,276: 858,273 

Door opener and closer, D. Wilde . . . . . . . . . . 858,243 Schwarz . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Door or gate opening and closing device, 1111==--------------------------------------------- Hydrocarbon burner, T. Muehleisen . . . . . .  . R. B. Browne . . . . . . . . . . . . . . . . . . . . . . . .  858,147 Hydrocarbon burner system, B. F. Jackson . Door. revolving, C. H. Roeckner . . . . . . . . . . 858,028 Ice producing apparatus, D. D. & P. J. 

858,109 
857,652 
857,808 

Draft equalizer, J. K. Woolcott . . . . . . . .  857,854 Sprague . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  857,841 
Drawing and other rolls, machine for rais- Index or (I-1 ...... -� ---: """1. S. Harde . . . . . . . . . .  858,340 ing flutes on, G. A. Bates . . . . . . . . . . . 857,576 Indicator, l "'\.6UI!:IU;a- d': Lake . . . . . . . . . . . . . . . . 857,857 Drawing board, G. S. Manuel . . . . . . . . . . . . .  858,194 Induction coil, M. W. Brinkmann . . . . . . . .  857.866 Drawing kit. L. Forsytb . . . . . . . . . . . . . . . . . .  858,274 Injector, S. L. Kneass . . . . . . . . . . . . . . . .  , . .  857,882 Dredge moving apparatus, Silver & Bunyan 858,033 Injector, bypodermlc, D. S. Reese . . . . . . . .  858,025 Dress shield, V. G. Alexander . . . . . . . . . . . .  858,249 Internal combustion engine, A. B. Good-Driers, apparatus for maintaining uniform speed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 857,730 pressure in, W. B. Mason . . . . . . . . . . . .  858,089 Iron, bending cast, B. S. Cowles . . . . . . . . . . 857,983 Drying furnace. J. Cayglll . . . . . . . . . . . . . .  858,260 Iron or steel, treating, F. M. Becket. . . . . .  858,326 Drill feed, E. F. Smitb . . . . . . . . . . . . . . . . . . .  858,1 13 Jail cell, J. B. Smltb . . . . . . . . . . . . . . . . . . . . 858.309 Drill press, multiple, W. C. Toon . . . . . . . . . .  857,690 Jewel mounting, A. A. Bolsmaure . . . . . . . .  858,057 Drilling macbine, J. S. Surbaugb . . . . . . . . . .  858,311 Journal bearing and making same, D. H. DumEpl.ng .P�tafrOmromn a. n . .  d . .  e.l.e.va.t.o.r.' . .  c.o.m. b . .  in. e .. d . .. 857,936 

Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  857.845 W Journal box, S. H. Campbell . • . . . . . . . . . . .  857,597 Dye for lakes and making same, monoazo, Journal box, adjustable, F. E. Buxton . . . .  857,788 Ernst & Gullbransson . . . . . . . . . . . . . . . . .  858,065 Journal box lid, J. S. Patten . . . . . . . . . . . . 858,208 Dyeing, bleaching, and Sizing cotton warps, Key or wedge, tool head attaching, C. H. apparatus for, J. Hartley . . . . . . . . . . . .  858.068 Bootb . . . . . . . . . . . . . . . . . . . . .  ' "  . . . . . . . .  857,863 Dynamo speed governor, E. B. Jacobson . . .  858,002 Knee pad, W. R. Cbambers, et al. . . . . . . . .  857.719 Electric brake, E. Franke . . . . . . . . . . . . . . . .  857,729 l'nee protector, 1. D. Larsen . . . . . . . . . . . . . .  858.296 Electric circuit controller, M. Schuppe . . . .  858,222 Knitting machine, circular independent Electric machine, direct current dynamo, needle, C. A. Santmyers . . . . . . . . . . . .  857,836 E. C. Wrigbt . . . . . . . . . . . . . . . . . . . . . . . . .  858,246 Ladder, extension, F. A. Bobbitt . . . . . . . . . .  857,785 Electric macbine, dynamo, B. T. McCor· The glorious 4th is all very well in its Lamp, O. S. Atterbolt . . . . . . . . . . . . . . . . . . . .  858,251 mick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 858,097 b B I B I Lamp and air carbureting apparatus there-Electric sparks. apparatus for prodUCing, way, ut the constant oom . ang. of can- for, safety, Suter & Wayman . . . . . . . . . .  857,769 W. Marsball . . . . . . . . . . . . . . . . . . . . . . . . . 858.196 
nons and firecrakers m a k e s headaches and 

Lamp fitting, electric, J. Dugdlll . . . . . . . .  857,928 Electrocbemlcal apparatus, F. A. Decker . . . 857, 607 Latcb, F. W. Merrlweatber . . . . . . . . . . . . . .  858,091 
�l������ticst��fr l.at6:r!±ar�. �' . .  ������: : : �g�:��� jumpy nerves. DRINK 

LatbK:ros���s� ':':�C.�i�: . .  ��� . . n:'��.i��: . .  �: . . �: Electrolytic work, lining tanks for, J. F. Lath, plaster, Farrington & Burchard . . . . .  . Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  857,886 Latbe, F. J. Barnett . . . . . . . . . . . . . . . • . . . . .  Electromedical appliance, D. R. Overman . .  857,664 Laundry registering. device, T. O. Branch . .  Electroplating apparatus, D. F. Broderick. 858,059 Legging, M. Rosenwasser . . . . . . . . . . . . . . .  . Elevator guide sboe, H. Donoboe . . . . . . . .  857,725 Lens grinding macblne, F. M. Clark . . . . .  . 

857,738 
857,611 
858,358 
857,590 
857,963 
857.791 Elevator safety device. R. E. Ackley . . . . . .  858,2.47 Letter sbeet, separable double, M. A. Engine, F. Henneboble . . . . . . . . . . . . . . . . . . .  857,802 Howe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  858,001 Engine, J .  M. Stadel . . . . . . . . . . . . . . . . . .  857,842 Level and plumb, combined, W. A. Glb. Engine cooling device, E. B. Harsbbarger . .  857,620 son 857 991 Engine reversing mechanism, gas, W. A. Level and' 't'ri��gi�; ' ��iIibi��ti�� . i:;a�d: ' w: ' 

Hansen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  858,281 Thorburn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 857,687 Engine starter, C. J. Coleman . . . . . . . . . . .  857,599 Level and triangle, hand, W. Thorburn . • . •  851,688 Engine vaporizer, explosive, H. O. Westen· and the headache will vanish-the jumpy nerves will be calmed Level, plumb, F. M. McLeroy . . . . . . . . . . . • .  BD"t,891 darp . . . . .  . .  . .  . .  . .  . .  . . . .  . . . .  . .  . .  . . . . . .  858,046 
and you will enJ' oy the 4th instead of wish in '" you were in Life lines, means for projecting and ancbor· Engines. beating roll for paper pulp or h ine-, Meyer & RI)0 'rs . . . . . . . . . . . . . . . • . .  858,009 otber, H. Bennett . . . . . . . . . . . . . . . . . . . . 858,256 the country. Ligbtnlng arrester, J. V. E. Titus . . . . . . . . .  857,849 Excavating apparatlls, W. HelIron . . . . . . . . . 858,069 Coca-Cola is full of vim, vigor and go-is a snappy drink. Linotype macblne, R. M. Bedell . . . . . . . . . .  858,141 Excavator, W. R. Martin . . . . . . . . . . . . . . . .  857.817 Liquid fuel burner, E. D. Scbmucker . . . . . . . 858 220 Expansion tube. O. S. Pedersen . . . . . . . . . . . .  858.100 Thirst-quenching, delicious and refreshing. Liquid fuel burning apparatus, F. E. Nelson 857'657 Explosive, F. E. W. Bowen . . . . . . . . . . . . . . . .  857,580 Liquid separator, centrifugal, Decker & 

' 
Explosive engine, L. Iversen . . . . . . . . . . . . . . .  858,071 Sc.-Sold Everywhere-Sc. Sbaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  857 794 Extractor. See Cork extractor. Liquid weighing or measuring machine, F. ' 
Eye Kuard, flexible, H. 1\1. Tileston . . . . . . .  857,689 Guaranteed under the Pure Food and O. Hague . . . . . . . . . . . . . . . . . . . . . . . . . . . .  857,996 Eyeglasses or spectacles, mounting for, P. Liquids by compressed Rir, method and Moews . . . .  . . . . .  . .  . . .  . . . . . . .  . .  857,650 Drugs Act, June 30, 1906. apparatus for raiSing, R. Stirling . . . .  857,768 Eyelet varnisbing macbine, Giles & Tobey . .  858,339 Serial No. 3324. Liquids electrolytically, apparatus for treat. Eyescope. H. D. Reese . . . . . . . . . . . . . . . . . . . .  858,213 lng, A. O. Tate . . . . . . . . . . . . . . . . . . . . . . . 857 910 FabriC, L. Wertheim . . . . . . . . . . . . . . . . . . . .  857,968 Loading apparatus, E. Rosenvall . . . . . . . . . . 858'218 Fans. oscillating device for motor driven, Locomotive, electromagnetic, J. L. Potter. 858:211 H. S. Brown . . . . . . . . . . . . . . . . . . . . . . . . . .  857,787 Log loader, J. R. McGilIert . . . . . . . . . . . . . .  857,654 Farm rack, combination, MOl'rill & Ran- Log loader frame, J. R. McGitIert . . . . . . . . 857,655 dall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  858,347 Loom barness motion, C. H. Atkins . . . . . . . . 858 136 Fastener, L. J. Franklin . . . . . . . . . . . . . . . . . .  858.275 Loom, jacquard, S. Smitb . . . . . . . . . . . . . . . . 858:035 Fastener, metallic. G. W. McGill . . . . . . . . . .  857,749 . Loom shuttle and bobbin tensioni�g means �'eeder, auiomatic stock, F. B. Platt. . . . . .  857.827 SKIDOO! tberefor, C. H. Atkins . . . . . . . . . . . . . . . . 858.137 F'elly, wbeel, H. Pataud . . . . . . . . . . . . . . . . . . 858,015 Loom warp let 01I mecbanlsm, C. H. At. Fence post. W. M. Rugglps . . . . . . . . . . . . . .  857,835 klns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  858 138 Fence post, G. H. Kaufman . . . . . . . . . . . .  858,345 Marl'ne Statt'ooary P rtabl Loom warp stop motion, wire weaving, C. ' 
Fences, 'concrete post and adjustable 2 t 3 H P B E ' 23 , , 0 e H. Atkins . . . . . . . . . . . . . . . . . . . . . . . . . . . .  858,139 fastener tor wire. A. J. Taylor . . . . . . . .  858,231 O .  • are nglnes NO D ANGER. Maximum Power, Lij!bt. Loom weft fork and slide, F. D. Cbes. 
��p:,r ii.eaG���z m������� .�' 

. .  ��.r��� .. .. ,.���,��:: �g�'J¥� �;Il!�i�\�cO;c��oe�:���l·oef��!eS�!:�: �� '::l��r1e��mIe11.:�lir��e.b�c3��m�c:�� borough . . . . . . . . . . .  -. " . . . . . . . . . . . . . . . .  858,151 
File for papers, E. Stebbings. . . . . . . . . . . .  858, 1 15 earth--entirely new design. improved sion. Fully ¥!u\ranteed. Write for Bata- LOOIFi.' Xi�\�s t��� . .  �� . .  �.e.c.���i.s.n: . .  ��r: . .  �� 858 052 }l�ilter, J. Conversy . . . . . . . . . . . . . . . . . . . . . .  858,154 and perfected in every detail-makes logue S. A IlY'" No charge for packing. Looms, heddle for weaving, J. Grob . . . . . . .  857:732 Fire alarm boxes, device for permitting. ....,..".. ...... _""c.. little l����rbf��\t�z���REi!. INTERNATIONAL OIL ENGINE CO. 

Loop and stud connection, J. H. Pilkington. 857.901 the automatic operation of, L. G. 
D 

Loose materials, apparatus for reclaiming Woolley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  857.707 Belle IsleMotorCo. i�t. Detroit, Mich. 38 Murray St . . New York, U. S. A. E. H. Messltcr . . . . . . . . . . . . . . . . . . . . . .  : 858,008 Fire escape, G. J. Pitts . . . . . . . . . . . . . . . . . .  858,210 Luncb box, folding, M. A. Gilman . . . . . . . . .  858 278 Fire extinguishing apparatus, hand, A. G. Mail matter, pick up table for, Gasman & ' 

Flre����n\ln'gl�" ·t�·igg�;· · ·  ;';��h��i��" 'io'r: 858,188 Ileyst"ne Well Dr,-Ils Giant . Planer Madi';;Cband · 'p���;';�il�" d�Yi�g" �pp;"r;"t�'" 857,990 
G. H. & W. B. Parkin . . . . . . . . . . . . . . .  857,895 n V pneumatic, F. H. C. Mey . . . . . . . . . . . .  : 857.954 Fireplace, W. S. Jackson . . . . . . . . . . 858,292 Manicure impleILen" W. J. Carroll . . . . . . . .  857,790 Fireproof door or shutter, H. T. Higin-

858 28 �:�:�e;l�:e��t�:o��irn���!� with our pate��r::��t��gf!���l:::i�eo:t Marble working machine, J. R. Peirce . . . .  857. 898 
Fish bO;�:l%g . 'a'o'd . 's'lit'ti�g" ���hi��," j: ' 'M: , 7  Placer Tt'JJting for Dred�ra ; In both hard and soft wood. ::�:�g�aa���ra�:�h�e, SiI�m���g'. : :  � : : : : : :  �g+:��t Meredith, Jr. . . . . . . . . . . . . . . . . . . . . . . . . .  857,884 ��:rra��l�!:�l'l��r 8�'e a��'il�:; f�: o:::t�at�l�:o:irh p��: Measuring a:ld mixing machine, A. Lanquist 857 742 FiSh!�� ��i.t: .  ���i.�c.i�� . �i.n.���: . �: .�: . ���i�� River [lnd Hsrbor E:xplontion, JOSIAH ROSS IIFG. CO. Measuring electrical resistance, apparatus ' 

J G d d etc. Our five ca.ta.logs are text-- 14.1j9 Niagara Street for, S. Evershed . . . . . . . . . . . . . . . . . . . . . .  858,335 l1'lat iron heating oven. . . Re for . . . . .  books in these IJDPs. Rutrnlo, N. y. Mechanical movement, F. H. Richards . . . . 857,832 t:l���' p;{.ss��ll:���, T�;I;�l: ' & . Bl�'ck'a"li : : KEYSTONE WELL WORKS Manufacturers of Woodworking Machinerynnd Inclined BandSaw Mills Mechanical movement, F. J. Ziegler . . . . . . .  858.04D 
B F l i P Medical battery, C. W" Taylor . . . . . . . . . . . . 858 . 1 1 7  Fluid pressure brake. Turner & Clark . . . . . .  eaver a s, a. Metal bending macnln�, H. M. Smitb . . . . . .  857,764 

�����neg [:::ti��r ����;:tU:,tcT.PH�·M��i�: : Metal. rocker press for shaping, C. A. & 
Fruits and vegetables. apparatus for reo B R R R 

c. F. Murdock . .  . . . . . . . . . . . . . . .  , . . . . .  858,096 A KE MOTO Metal sbeet wrapper, H. E. Marks . . . . . . . .  857,744 moving the skins of. C. D. Monte . . . .  858,094 Metals, apparatus for electrolytic deposi-Fuel eeonomiz(>r soot cleaner, W. Eichel- baa from the first shown itself to be �ion of, Harrison & Day . . . . . . . . • . . . . . •  858,341 berger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . of superior design. Mechanical Meter, W. J. M··, ;vbray . . . . . . . . . . . . . . . . . . . .  858.0] 1 Furnace, J. F. Giroux . . . . . . . . . . .. . . . . . . . .  ideas of proven worth, combined M icrometer gage, G. Kohlhaas • • . . . . . • • . . .  857,810 lfurnace, C. E. Garner . . . . . . . . . . . . . . . . . . .  witb tbe best materials and careful Mill. See Grinding mill. ����:�:. !o'n::�u�i;�rl�, . .  'E: ' Sti��hfi�id : : : :  attention to details make it Mining drill post, coal, P. Rommes . . . . . . 858.217 
Furnace fire pot, Hobenadel & Kline. . . . . . .  THE LEADER OF ITS CLA�S. �:����, s����rt,J·F.K�mo��,:�;.;' : : : : : : : : :  : : ���.m Gage wbeel. A. W. Howell . . . . . . . . . . . . . . . .  Molding macbine. F. W. Hall . . . . .  857,997 8::: ���l�rt���s'G�'B�' �:fe�es . : : : : : : :  : : : :  B Monolithic hollow objects, apparatus for 
Garden implement, C. S, Stevens . . . . . • . .  L ARKER, NORWALK, CONN. and metbod 'of continuously making, J. M. Boyle . . . . . . . . . . . . . . . . . . . . . . . . . .  851,588 
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Motor Cars 
Model H ,  4 cyI., 50 H .  P. Model L, 6 cyI. , 1 5 H .  P .  

Have Earned their Present 
Popularity by Consistent 

and Satisfactory PerforITl­
ance in the hands of 

National owners 
Let us mail you a catalogue and our 

booklet 
"What oW'ners say about 

their Nationals." 
NATIONAL MOTOR VEHICLE CO. 
1019 E. ZZd St., Indianapolis, Ind. 

Members American :Motor Car Mfrs. Assn., N. Y. 

AVOID 
UNSEEN 
DANGER 

20th C E N T U I! Y  
D I S I N F E CT A N T  
Insures a healthy home. stable, ben 

house, dOl{ kennel. pig peu 
or out bouse 

Is ,){on;poi$onou$ 
Used everywhere witb perfect safety Senu for facts 

NATIONAL CHEMICAL CO. 
328 E. t3th St., Anderson, Ind. 

T H E  
"BfST" Ll6HT 
i s  a. portable 1 00  candle power 
��:: �8�:-��bu��U� t� 
gas. . Brighter than electricity 
or acetylene and cheaper than 
kerosene. No Dirt. No Grf'ue. 
No OdOr. Over 100 styles. Lighted 
insta.nly with a. ma.tch.. Every 
lamp warranted. 
Acents "'Bnted Everywhere 

THE"BEST"LlGHT CD. 
87 E. Mh Street, 
(lANTON, OHIO. 

for airships and otber pur­
poses where lightand power­
ful eD�DeB a r e  required. 
1 to 8-cylinder. 3% to 40 H. 
P. Adopted by War Depart· 

30 H. P. 150 Ib8. men!. Send for catalogue B. 
G. H. CURTl�S MAN UFAUTlJRING CO. Hammondsport. N. Y .  

SPRINGFIELD 

MOTOM E TE R  
. .  Made Right " 

.. Proved Right " 
.. Stays Right . .  

.. Price Right " 
Does not wabble on rough 

roads. 
Easy to read 
Simple construction. 
25 years' reputation back of 

its manufacture� 
50-Mile Size, $45.00 
60-Mlle Size, 50.00 

With fittings for any car. 
Send for Booklet " Facts." 

R. H. SMITH MFG. co. 
Springfield. Mass. 

Torpedo Swimming Jacket 
Non-absor!:>ent vegetable 

fibre, covered with special 
waterproof material. Will 
110t water-log. Willfloat4OC 
pounds live weight. Sample 
prepaid mail, 90 Cents. 

CHICAGO FLAG ®. DECORATING CO. 
2 to 10 Fulton Market. Chicago 

Cushman The Man Who Gets 
THE MOTOR 

must invest t.nough money to insure 
Good :\laten"u1 I!nd Workmanship. 
Cusbman hIot<}rs have ground cylin-
�\e;:' J:i

s
;::k P;���i�

i
�;8 ;i�� b:;d� 

ened, gas tight adJustable bearings. 
All parts finished according to mi­
crometer measurements and are inter-
�;t��

e
:e�JI.e·Eu:��: f�� (�a�l?lh�pl.� 

2-cycle, light weight, fBBy starting. 
Cushman lIotorCo., Llneolo, Neb. 

ELECTRICITY 
�Oldest and best 8chool ln the world 

. teacbing ELECTRICITY exclusIve­
ly. COUl1!e complete 
IN ONE Y E A R  
8tude.:ts actually construct Dyna­
mo!, motors and electrical instru­
ments.. Graduates bold good posi­
tions. Isth year oppns SePt. 25. Send 
tor free catalog to Bliss Electrical 

SchOOl. 214 a Street. N.W .. WashlDpon. D.C. 

Scientific AlIlerican. JULY 6, 1907. 

Monolitblc Irollow objects, apparatus for 
continuously making, J. M. Boyle . . . . . . 857,587 

Monolithic bollow objects, means and method 
for continuously JUaking tube lined, 
J.  M. Boyle . . . . . . . . . . . . . . . . . . . . . . . . . . . 857,589 

Monolithic objects,. apparatus for continu-
ously making, J. M. Boyle . . . . . . . . . . . . . 857,586 

Mop wringer, J. D. Carter . . . . . . . . . . . . . . . . 858,150 
Motor control apparatus, G. W. Euker . . . . 857,797 
Motors and other vehicles, means tor pre-

vention of skidding or side slipping of, 
H. Turner . . . . . . . . . . . . . . . . . . . . . . . . . . . . 857,774 

Motors, fuel feeding deviceo. for internal com-
bustion, H. J.  & T. E. Podlesak . . . . . . . .  858,022 

Motors, menns for automatically tiPling tbe 
spark for producing ignition in explosion, 
A. E. Brlllie . . . . . . . . . . . . . . . . . . . . . . . . .  857,715 

Motors or" the like, apparatus for auto-
matically starting explosive, L. A. C. 
Letombe . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Music leaf turner, J. O'Connor . . . . . . . . . .  . 
Musical cbord indicator, C. A. Miller . . . .  . 
Necktie fastener clasp, F. E. Wicking . . . .  . 
Needle bolder, L. C. McNeal. . . . . . . . . . . . .  . 
Nesting and brooding box, J. W. Bradfor d .  
Newspaper bolder, J .  J. Dettwyler . . . . . . . .  . 

857,639 
858,204 
857,955 
857,701 
857,824 
857,921 
857,608 

Nickel contained in basic nickel precIpitate, 
recovering tbe. H. H. Dow, et a!. . . . . .  857,927 

Nose guard, W. H. Reisner . . . . . . . . . . . . . .  857,758 
Numbering and dating macblne, E. G. Bates 857,976 
Numbering macblne. band, H. P. Hamburg. 857,934 
Nut lock, W. Atkins . . . . . . . . . . . . . . . . . . . . . . 857,573 
Nut lock, J. B. Purl . . . . . . . . . . . . . . . . . . . . . . 857,755 
Nut lock, R. D. Baker . . . . . . . . . . . . . . . . . . . .  857,782 
Nut lock, J.  J. Pottsr . . . . . . . . . . . . . . . . . . . .  857,828 
Nut lock, H. C. Werner . . . . . . . . . . . . • . . . . .  858,045 
Nut lock, A. J.  Logan . . . . . . . . . . . . . . . . . . . .  858,191 
Nut, lock, A. W. Carlson . . . . . . . . . . . . . . . . 857,869 
Ore slimer, P. H. Craven . . . . . . . . . . . . . . . . . . 858.262 
Organ pipe, F. I. Wbite . . . . . . . . . . . . . . . . . .  857,!l6!J 
Ornaments, machine for inserting, T. L. 

Sberman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 857,839 
Oven, baker's C.  W. Heller . . . . . . . . . . . . . . 858.000 
Oven door, F. J. Albrecbt . . . . . . . . . . . . . . . . 858.132 
Oven, rotary baking, F. R. Barnbeisel. . . . .  858,053 
Ovens, combined bearing and steam feeding 

mecbanism tor rotary bake, F. R. Barn-
beiseJr • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  858,323 

Oversboe. S. Scbwarzscblld . . . . . . . . . . . . . . .  858,031 
Package catTier, J. W. Clark . . . . . . . . . . . .  857,720 
Package for implements. A. W. Stepbens 857,767 
Packing, metallic. H. Tbompson . . . . . . . . . .  858, 119 
['acking, rod. W. Sudekum . . . . . . . . . . . . . .  858,037 
Pad. See Collar pad. 
Padlock. permutation, H. Handler . . . . . . . 857,935 
Paper bag, macbine. E. C. Westervelt . . . . . 858.047 
Paper boxes. making. E. H. Taylor . . . . . . . .  858,23:1 
Paper coating macbiof', M. Cantine . . . . . . 858.149 
Paper fastpnet .. metallic, G. W. McGill . . . .  857,748 
Paper bangpr's tool, \V. U. Colt bar . . . . . . . . . 857,600 
Paper m a rbling machine, J. W. Newbery, 

et a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 858,203 
Parasol top, W. H. Perkins . . . . . . . . . . . . . .  857.66" 
Paring machine. fruit, D. F. Hunt. • . . . .  858,34..J 
Pea sbelling macbine," A. S.  Adam . . . . . . . .  858,2�� 
Peat, etc., Into blocks or cakes, machine 

for forming and compressing, M. C. 
Sbarpneck . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Peat macblne. M. C. Sbarpneck . . . .  858,353, 
Pebble mill lining, M. F. Abbe . . . . . . . . . . 
Peeling of fruits and vegetables, C. D. 

Monte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pen and pencil clip, J. H. Pilkington . . . . .  ; 
Pen, drawing, W. ,t.). Phillips . . . . . . . . . . . .  . 
Pencil sharpener, F. E. V. Baines . . . . . . .  . 
Perforator, loose leaf, L. M. Morden . . . . .  . 
Pbonograpb attachment, C. L. Holm . . . . . .  . 
Pbotograpbs with any desired background, 

858,352 
858,35� 
858,12\1 

858.095 
858,020 
858,3511 
857,574 
857,888 
858,184 

production of, F. J. Discbner . . . . . . . . . . 858 . 1 62  
Pbotograpblc tocal plane sbutter, L .  Borsum 858. 146 
Pbotograpblc printing macblne, W .  T. Mead 857,952 
Piano pedal, O. Lestlna . . . . . . . . . . . . . . . . . . 857,638 
Plano pedal. self-playing grand, J.  W. 

Darley, . Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . .  858,263 
Picture projecting machine, life motion, O. 

T. Welser . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pie machine, F. Deuerling . . . . . . . . . . . . . . .  . 
Pipe connection. H. Mueller . . . . . . . . . . . . .  . 
Pipe couplings, clamping ring for, J.  Clurk. 
Pine cutter, C. Wabnsiedler . . . . . . . . . . . .  . 
Pip<' jOint, J. P. Putnam . . . . . . . . . . . . . . . .  . 
Pipe wrench. G. Nicholson . . . . . . . . . . . . .  . 
Pipes, etc., magnetic drawing apparatm� for, 

857,697 
857,60H 
857.!l5U 
858.30'" 
857,69� 
857.9()" 
857,820 

Baebr & Lyncb . . . . . . . . . . . . . . . . . . . . . . . 857,85r. 
Pivot connection, F. H. Richards . . . . . . . . . .  857,831 
Planer, Hoor. C. T. Lelmbacb . . . . . . . . . . . .  857,941> 
Planter. Fidler & Lingenfelter . . . . . . . . . .  857,790 
Planter, corn, R. S.  Carr . . . . . . . . . . . . . . . . . 857,789 
Planting macblne, B. C. McCoy . . . . . . . . . . . 858,201 
Plastics, gravity tamping and molding ma-

cbine for, Taylor & McClure . . . . . . . . . . 858.232 
Plate lifter. A. E. Pbillips . . . . . . . . . . . . . .  857,899 
Plow, G. Wiard . . . . . . . . . . . . . . . . . . . . . . . .  857.852 
Plow, S.  V. Weeks . . . . . . . . . . . . . . . . . . . . . . 857,967 
Plow bee I, 'L H. Hilley . . . . . . . . . . . . . . . . . . .  857,81H 
Plug nnd receptacl.. fused, Batzel & Mor-

ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  857,73� 
Pole arm. wrought metal. M. E. Harrison . 857,938 
Post driver, C. Bandlmere . . . . . . . . . . . . . . . . 858.32� 
Power brake, mechaniC'" L. Pfing s t .  . . . . .  857,75:l 
Press releasing mechanism, Imndllng, C. F. 

Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 857,918 
Pressure, apparatus for maintaining uni-

form, W. B. Mason . . . . . . . . . . . . . . . . . 858.088 
Primary battery, C. E. Hlte . . . . . . . . . . . . . . . 857,88u 
Printers' chase s .  and forms, auxiliary sup-

port for, J. F. Horn . . . . . . . . . . . . . . . . . .  857.807 
Printing films, inldng. B. Day . . . . . . . . . . . 858.158 
Printing press, W. M. Clark . . . . . . . . . . . . .  857,721 
Printing presses, offset web feed mecban-

ism for. G. H. Piercp . . . . . . . . . . . . . . . . .  857,753 
Propeller, boat. C. A. Moline . . . . . . . . . . . .  858,010 
Propeller, marine, Robinson & Bennett . . . .  858,215 
Propel1er wheel, H. J. PeJ'kins, reissue . . . . .  1 2,665 
Propelling and stf'Pring mec:bunism for a i r  

sblps, A. H .  Malloy . . . . . . . . . . . . . . . . . . 857,949 
Propelling boats, means for, \V. G. Busse. 857,868 
Pulverizing and grinding mills, air separa-

tor for, J. W. Fuller, J 1". • • • • • • • • • • • •  857,988 
Pulverizing or grinding mill, J. W. Fuller, 

Jr. . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Pump, air, F. E. Ten Eyck . . . . . . . . . . .  . 
Pump rod coupling, C. H. Nicbols . . . . . . . .  . 
Punching machine, W. Febr . . . . . . . . . . . .  . 
Puzzle, R. W. Kemp, Jr . . . . . . . . . . . . . . . . .  . 
Radiators, manufacturing, Briscoe & An-

857,932 
858,03iJ 
857.659 
858.0()(i 
858,071 

guisb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  858,25R 
Rail fastening device. Flamache & Gernaert 857,987 
Rail jOint, G. J. Becker . . . . . . . . . . . . . . . . .  857,8611 
Rail joint and anticreC'ping device, F. M. 

Volk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
R:tilway hrake, H. A. Coleman . . . . . .. . . .  . 
Railway frog, R. E. Einstein . . . . . . . . . . • .  
Railway rail. A. King . . . . . . . . . . . . . . . . . .  . 
Railway rail and rail base plate, com­

858,235 
857,7H:! 
8G7.9:�o 
857,H1 

bined, F. E. Abbott . . . . . . . . . . . • . . . . .  857,781 
Railway ralls. bridge and gage plate for, 

F. E. Abbott . . . . . . . . . . . . . . . . . . . . . . . . . 858,780 
Railway switcb, automatic, J. G. Ryan . . . .  858,219 / 
Railway tie, metallic, D. P. McQueen . . . . . 857.656 

Railway track construction. J. H. F. Sbu!ze 858,110 
Railway track fastener, W. H. Walden . . .  858,124 
Ratcbet wrencb. J.  L. Scbad . . . . . . . . . . . .  858,030 
Razor blade bolder, T. F. Curley . . . . . . . . .  858.155 
Razor strop and case, combined, J. L. Reed 858,307 
Reamer, B. M. Nu.um . . . . . . . . . . . . . . . . . .  857,661 
Reamers, apparatus for restoring worn out, , R. S.  Fetter . . . . . . . . . . . . . . . . . . . . . . . . . .  857,877 
Recepta,cle closure, A. L. Welssentbanner 857,698 
Refrigerator, R. E. Miller . . . . . . . . . . . . . . . .  857,887 
Refrigerator and water cooler, combined, 

E. Keene . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Rein bolder, C. S.  Cbaffee . . . . . . . . . . . . . . . . 
Roacb trap, A. G. Day . . . . . . . . . . . . . . . . .  . 
Rock crUSher, E. A. Hoff . . . . . . . . . . . . . . .  . 
R""k drill, J. B. Marsball . . . . . . . . . . . . . . .  . 

857,944 
857,87:: 
858.157 
857,940 
858,195 

SKIDOO! 
The 2-Cycle-Engine-Sensaiion 

of the Year 
Entirely new and improved design, perfected in every detail­

excels all others in neatness, compactness, simplicity and strength, 
and challenges the most critical comparison with any other engine 
of its class in actual operation under the most trying conditions. 

Patent$ 
Pending 

With 
With 

2 to 3 H .  P. 
B A R E  

• 

Engine 
COMPLETE ENGINE 

Fresh Water Boat Fittings. 
Salt Water Boat Fittings. 

• $39.90 
43.90' 

The swiftest most powerful, efficient and reliable engine of its 

size on earth. 
'
Makes a speedy little Launch from an ordinary 

Canoe or Rowboat. Drives 14 to 20 ft. Launch, with load, 6 to 10 
miles an hour. Ample power for use as an auxiliary in 35 ft. 
Sailer. Easy to install and operate. Reversible-runs either way. 
Perfect speed control-unfailing endurance powers-economical 

and safe-runs smoothly, steadily and quietly-never skips or 
backfires-starts without cranking. Runs on Gasoline, Distillate, 

Kerosene or Alcohol without change in equipment. Strong and 
durable-sold under 5 years guarantee. 

Complete Catalog illustrating and describing our full line of single and 
double cylinder marine engines, sent FREE to any address on application 

BELLE ISLE MOTOR CO., Dept. 18, DETROIT, MICH. 

What a 
Watch Number Signifies 

The number of a watch movement means but little 
in an ordinary watch. In a HOWARD Watch it 

stands for the life work of the best watchmakers i n  
the world. 

Not only is the number of the movement of vital 
significance, but likewise the number of the case. Together they form the basis for the most definite guar-

.n�·OWAR{) 

WATC H 
is so exactly constructed and adjusted that it must be put in its own case 
by the maker� and again adjusted until even the slight variations naturally 
caused by casmg are corrected. Thus you see the important relationship 
between the number of the movement and the number of the case. 

When you buy a HOWARD Watch-no matter where you �)Uy i t  or w�atits pr!ce-it comes to you, works and case as one, If.! a velvet-hned sohd mahogany cabinet, accompanied by Cer­
tIficates of Guarantee based on the numbers of case and move­
ment, with the fixed price at which the watch must be sold. 

HO WIIRD Walches are made in men's sizes on'y. Prices 
range .'rom $35'10 $150, Ihe difference bein!} nol in grade 0/ 
materials 01 w

.
olkmanship, but in quality of case, number or 

' ewe's. and adjus/men/s. 

"Watch Wisdom" FREE. 
Wewaotyou tohavea Cree eopy o :f " Wateh Wis .. 

dom,'" a mlahty Interesting book which tells more 
about time tban you ever knew bef'ore. It's written 
by Elbert Hubbard. Write to .. day. 

How to Build a Hgdmnlane Gliding Boat 
Roofs, gutter and valley trough for, H. 

Cooper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 857,601 A simply-worded, clear description of the construction of the hull of a hydroplane 
Rope tblmble, G. C. Brown . . . . . . . . . . . . . . . 857.717 l ·d· t b t ·  bI" h "' . S A S 6 . 
Rotary engine, W. L. Kelly . . . . . . . . . . . . . . .  858,073 g I lllg mo or- oa IS pu IS eCl. lll CIENTIFIC MERICAN UPPLEMENT I 41. Worklllg :��? :l���:oa:': �.

y Ii: ·Be��·d·l�i : : : : : : : : : �gg�! drawings giving full dimensions accompany the description. 

·�:�21�����, � .. ::
v
�regfried · : : : : : : : : : : : : : : :  �g�:m The boat is easily built and wonderf!llly fast. Price of SUPPLltMENT 16.p ten 

Safety elevator, G. L. Wbeeler . . . . . . . . . .  857,699 cents by mail. 
Sap ����1�tI�� it.

pr��il�gd
. ::::�.

t�:��, . .  ��::� 858.305 Order from your newsdealer or from 
Sap cup book, 'r. A. McGregor . . . . . . .  

, 

. • .  857,823 j 
Hap 

b���e�in/bl��ro
.� . �.

n
.� . ::::������' • •  ����I .. 857,847 M U N N & CO MP ANY, 36 1 Broadway, New York 
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InstIuctive Volumes 
Scientific American 

R.eference Book 
t�mo. :i16 Pages. Illustrated. 6 Colored 

Plates. Price $1.aO, postpaid 

thi�: ����;a�fo��
e 
o�u��

e
Je�� 

-and correspondents is crystal. lized in tlii8 book, which has 
been in cuurse of preparation 
for months. It is indiBsensa-
���Bt�:��

r
l/��ill ��tb �:t 

��: ����
t
������ &f.MfF���' 

and is much more complete 
and m 0 r e exhaustive than 
anything' of the kind which 
bas ever been attempted. The 
" Scientific American Refer. 
ence Book " has been compiled 
after gauging- t h e  k no w n  
wants o f  thousands. It has 
�i;Wci�c:�.

Bed
h�lo�;fi��t ��a; 

been drawn from over one ton 
oi Government reports alone. 
It is a book of everyday reter­
ence-more useful·tba n an en­
cyclopedia, because you will 
find what you want in an in-
stant in a more condensed 

made it ���'bl�i�: tb�
a
�uti{ist��:�f 

t'i;',�':'�;'T��';.,";p�'::a:';"'�r!�:r��h\� i�8::::���00�hrn¥�:������� 

H o m e  Mech a n ic s  
f o r  A m a t e u rs 

'J1his book has achieved an unparalleled success in one 
week, and a Special Edi. 
tion of 4.000 copies bas been 
ornered. It Is by far the 
largest and best book on 
the subject ever offered at 
such a low price. It tells 
how to make thing's the 
right way-the " only ' way -at small expense. I twill 
prove of value to you­
much more than you real­
ize. Do things with your 
hands. Send for a circulaJ' 
.!living contents-the circu­lars cost only a cent-the 
book $1.50. postpaid. If the 
book could meet you face 
to face you would be the 
first to purchase. The first 
large edition is almost 
gone, order to-day. 

310 Pa"es 3�6 Eu"ravings Price $1.:i0 

TWENTY· THIRD EDITION 

Experimental Science 
By OEOROE n. HOPKINS 

Revised and Greatly Enlarged. 2 Octavo Volumes. 1,100 
Paa""· f5� Ilj¥�f?.5ro�;'co?l��st���d$t�tpaid, 

lllXPEIUMI!lN'I'Al. SOIENe!!: Is so well known to 
many of our readers that it i!t h ardly necessary now to 

give a description of 
this work. Mr. Hopkins 
decided some months 
"go tba t it would be 
11ecessary to prepare a 
new edition of this work 
in order that the many 
wonderfuJ di�covel'ies 
of modern times might 
be fully described in Its 
��IW�n �i�ce

pi�11s6��� 
'Wonde r f u l  develop­
ments in wireless tele­
graphy, for example. 
have been made. It 
was necessary. there­
fore, that a good deal of 
new matter should be 
added to the work in 
order to wake it thor-
�':f:lti��btj�-rila�, v��� 
some 200 pages have 
been added. On ac­
count of the increased 
size of the work, it has 
been necessary to divide 
it into two volumes, handsomely bound in 
buckram. 

A Complete Electrical 
Library 

By Prof. T. O'CONOR SLOANE 

ofA� hne
exE:�si b�J

��ra
�� Electricity. Put up in a 

neat f o l d  i n g box. a s  
shown i n  cut.- For the 
student, the amateur, the 
workshop, the electrical 
engineer, s c h o o l s  and 
colleges. Comprising five 
books, as follows: 
A'i

rs�
�

:��
� ?

f 
.
E�ec�r

�m; 
Electric Toy Making. 140 

pages, . . . • . $1.00 
How to Become a Suc­

cessful Electrician, 189 pal'les, . . . • • $1.00 
Standard Electrical Dic· 

tionary. 682 pages, $3.00 
ElectriCity Simplilled. 158 11';:00 VOlumes, 1,1100 pages pag'es . • . . • . $1.00 and over 450 -Inustratinn8 

A valuable and vndispensallw addition. to ever'll library. 
OUR GREAT 8PEUIAl, OF FER.-We will 

r��1f:�r�ttg ���h
a
�i�;:r���t�������cr��I���31��n��� 

folding box, as shown in the illustration. at the lSpecial 
Reduced Price of $,').00 for <he complete Bet. Tbe 
regular price of the five volumes is $7.00. 

The New Agriculture 
By T. BYARD COLLINS 

t�mo. 314 Pa"es. 160 Illustrations 
Cloth. price, $�.OO 

Thisnew and valuable work sets forth the chanl?es 
which have taken place in Americall agricultural me­
thods which are transforming farm life, formerly so 
�:g'�fs1e�c�.

m
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e
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ments than at any previous period in the world's history, 
and it is callinsr millions from the desk. The·present 
work is one of the most practical treatises on the sub­
ject which has ever bean issued. 
I. 

T�\'.N·'i,sJ ��ft ��·h�°'lcka�g,.�iI�Ub.r��. N��nt��N.2 
Irrl�ation.-lli. The New FertllIzation.-IV. 'l'be New 
Transportation.- V. New Interests. -VI. New Crea­
tions,-VII. New Vaneties.-VIlI. New Practlce.-IX. 
New Machinery.-X. The New Insptration. 
r:r Special Circular of contents of thesevolumessentfree. 
MUNN & CO., 361 Broadway, New York 

Scientific AInerican 1 7  
Sap receiving receptacle and apron, F. Ru-

aolphl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  857,964 
Sap receptacle or vessel, sheet metal, C. 

Stollberg . . . • . . . . . . . . . . . . . . . . . . . . . . . . .  
Sash fastener, D. 'Wilde . . . . . . . . • . . . . . . . .  

Sash operating device, window, C. Brown . .  
Saw guide, O. F. Giffin . • . . . . . . • . . . • • . . . . . .  

Saw guide, band, J. J. Callahan . . . . . . . . . . .  . 
Saw swage, J. Hanchett . . . . . . . . . . . . . . . . . .  . 

Sawmill set works, A. C. Osborn . . . . . . . . .  . 
Scale lever, J. B. Paige . . . . . . . . . . . . . . . . . .  . 
Scale rack, adjustable, C. W. Worthing-

ton . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .  
Scarfing macblne, C. F. Stackpole . . . . . . . .  . 

SCissors, pocket tool, F. W. Klever . . . . . .  . 
Screen. See Window screen. 

857,846 
858,245 
857,5U2 
858,277 
858,148 
858,175 
857,663 
858,014 

858,316 
857,682 
858,003 

����: �i�hi�:�' G�' H�· �:t�e; ' : : : : : : : : : : :  �g�:��� 
Seal, metallic envelop, A. Schorno . . . . . . . . 857,908 
Sealing device, bottle, F. W. Hall . . . . . . . .  857,619 
Seaming machine, pipe, W. F. Norman . . . .  857.750 
Seed, treatment of cotton, 1. Kltsee . . . . . . . .  858,075 
Set ring, G. H. Best . . . . . . . . . . . . . . . . . . . .  857,862 
Sewer pipe, J. M. Phelan . • . . . . . . . . . . . . . .  858,102 
Se-wing machine attachment, E. D. Harris 858, 176 
Sewing machine, buttonhole, E. B. Allen . .  858, 133 
Sewing machine, carpet, E. B. Allen . . . . . .  858,"134 
Sewing machine for producing scalloped 

tucks, A. H. De Voe . .  " '  . . . . . . . . . . . . .  858,161 
Sewing macblne, .emstitcb, J. C. O'Reilly . 858,098 
Shade roller m .untl_,;, J. J. 13l00mer . . . . . .  858,056 
Shaking bolt, W. B. Howard . . . . . . . . . . . . 857,942 
Sbears, A. K. Eastman . . . . . . . . . . . . . . . . . .  858,359 
Sbelf or rack, G. E. Dean . . . . . . . . . . . . . . . . . 857,724 
Shelf, window, R. B. Smart . . . . . . . . . • . • . . . 858,112 
Sblps with coal or tbe like, appliance for 

loading, W. Bisset . . . . . . . . . . . . . . . . . . . .  857,784 
Shoe, E. Hayes . . . . . . . . . . . . . . . . . . . . . . . . . . •  857,999 
Sboe fitting appliance, C. W. Schell . . . . . . . 857,837 
Sbot, making, T. E. Reddy . . . . . . . . . . . • . . . .  857,756 
Shoveling boara, D. Wilde . . . . . . . . . . . • . . . .  858,242 
Sbut off, automatic, J. G. Hall . . . . . . . . . .  858,279 
Sign, metal, M. Mayer . . . . • . . . . . . . . . . . . . .  857,646 
Signal, H. W. Eden . . . . . . . . . . . . . . . . . . . .  858,064 
Signalfng ::;ystem for alternating currents, 

L. H. Tbullen . . . . . . . . . . . . . . . . . . . . . . . .  858,120 
Skate, B. A. Cure . . . . . . . . . . . . . . . . . . . . . . . .  857,925 
Skimmer, J. F. Irby . . . . . . . . . . . . . . . . . . . . . .  858,291 
Skirt hanger, J. C. Liberty . . . . . . . . . . . . . . .  858,298 
Skirt supporter, placket closer, and waist 

holder, combined, R. S. Valentine . . . .  858,041 
Smoke consuming furnace, T. Murrin . . . . . .  858,012 
Smoke in stoves and furnaces, apparatus 

for consuming, C. J. Roux . . . . . . . . . . . . 858,106 
Snake, etc., artf4i<.:ial, J. N. Brown . . . . . . . 857,593 
Soap, manufacture of, P. I{rebitz . . . . . . . . . 858,295 
Soap, tag rest for, L. C. Allen . . . . . • . . . .  857,57U 
Soldering caps on cans, machine for, Harfst 

& Prater . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 857,801 
Soldering iron holder and heater, C. Som-

mer . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  858,036 
Spark and soot arrester, R. Wagenscbleffer 857,693 
Sparking plug, W. B. Hayden . . . . . . . . . . . . .  858,282 
Spectacles, motor goggles, and the like, F. 

G. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 857,838 
Speed and power transmitting device, 

variable, T. Scheffler . . . . . . . • . • . . . . . .  857,679 
Speed cbanglng mechanism, C. J. Reed . . . .  858,024 
Speed regulating mechanism, G. F. Leiger, 

857,636, 857,637 
Spring cusblon work, M. A. Phelps . • . . . . . .  857,666 
Stairway, F. B. Modjeski . . . . . . . . . . . . . . .  858,199 
Stamp or label affixing machine, T. C. Hook 857,625 
Staple puller. H. Breldlng . . . . . . . . . . . . . . 858,257 
Statloll indicator, H. L. Keeler . . . . . . . . . . . 857,630 
Steam generator, M. Connor . . . . . . . . . . . . . . 857,723 
Steel dies, producing, G. F. Diez . . . . . . . . . . .  857,926 
Steering engine, F. D. Patten . . . . . . . . . • . . . .  858,207 
Steering gear, E. Huber . . . . . . . . . . . . . . . . . .  858,186 
Stick feeder, W. H. Waldron . . . . . . . . . . . .  858,125 
Stocking, F. W. Lum . . . . . . . . . . . . . . . . . . .  858,006 
Stone cutting bit, C. N. Johnson . . . . . . . . .  858,072 
Stone dressing machine, W. H. Van Sickel. 857,692 
Stove, L. Miller • . . . . . . • . . . . . . . . . . . . . . . .  857,649 
Stove, heating, W. Heuermann ' . • • . •  ' . . . . . .  858,285 
Stud, P. Doscb . . . . . . . . . . . . . . . • . . . . . . . . . .  851,875 
Sulfate crystals, recovering, F. H. Daniels, 

et al . . . . • . • . . • . . . . • . . . . • . . . • . . • . . . . . .  857,793 
SWing, F. F. McCaulley • • • • . . . . . . . • . . . . .  857,653 
Switch, C. E. Frye . . . . . . . . . . . . . . . . . . . . .  858,276 
Swltcb, A. C. Hlgglnbotbam . . . . . • • • . • . .  858,342 
Switcblng device, A. M. Haubrich . . . . . . . .  857,621 
Syringe, fountai!l hypodermic, Kennerly & 

Stockwell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  857,739 
Syrup dispensing apparatus, F. H. Lippin-

cott . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . • . .  857,814 
System lock, H. P. Townsend . . . . . . . . . . . . .  857,691 
Table for kitchens, combination, T. Druz-

bach . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  858.163 
Tachometer, W. L. Bryant . . . . . . . . . . . . . .  'Ii ,079 
Tack and nail puller, R. R. Smith . . . .  :-. .  858,034 
Tag &nd seal, combined, J. A. Daugherty . .  , • .  204 
Tag, jeweler's, C. T. Wittstein . . . . . . . .  o • • •  857.778 
Tag, marking I'r pin, Bishop & Mapes . . . .  �S.:laO 
Tail bolder, A. B. Allen . . . . . . . . . . . . . . . . . 858.250 
Talking machine, D. Kline . . . . . . . . . . . . . . . .  858,071 
Tan vats, apparatus for mixing liquor in, 

G. Place . . • • . . . . . . . . . . . . . . . . . . . • . . . . . .  858,103 
Tank. See Water tank. 
Tank switch, electric, J. T. Anderson . . . .  85 ,135 
Tap bolder, D. Klblgren . . . . . . . . . . . . . . . . . .  857,6."12 
Target throwing · ··ap, E. W. & A. J. Rey-

nolds . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . .  

Telegraph line, duplexing, I. I{itsee, re-
issue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l 2,GG-1 

Telegraph repeater. W. Rogers . . . . . . . . . . . . :'. ,2H' 
Telephone excbange, automatic, N. E. 

Norstrom . . . • . . . . . . . . . . . . . . . . . . . . . . . . .  857,959 
Telephone switch, automatic, C. M. Thomp-

S I M PLI C ITY of construction, accessIbility of 
parts and the attainment of smooth and easy 
running qualities are the basic principles of 

construction in the Peerless Car. The study and 
care towards the refinement of each part and de­
SIgn of the car satisfies the most exacting taste, 
either for social uses or steady touring. 

The new Model 15 is equipped to carry seven passengers and 
IS driven by a forty-five horsepower Peerless engine. The 
ease and comfort enjoyed in this machine makes touring a 
real pleasure. The two extra seats may either be folded 
against the side or removed entirely when they are not required. 

Th.e 

A new illustrated book P J ully describing the 
Peerless Models, will be sent upon reqttest. 

Peerless 
2447 Oakdale 

Motor Car Comp�ny 
Cleveland. Ohio Street. 

Water cool6d; 2cycle en�ine 4}2x4 
cylinder ; wbeels 37 inches; ]�­
inch Goodyear cushion tires; runS 
from 1 to 26 miles per hour. No 
country too rough or hilly for the 
Hand-Forged Victor. Price ,(50, including leatber top, fend-
���. &rafg�eo��d

t
��I" ��iC����� 

Solves the 
Reversing 
Problem. 

Gives absolute control of the 
motor· boat at a I I  times. 

I to 80 H. P.-S I S  to $90. 
More made and sold than all 

other reverse aears combi ned. 
Catalogue OD request. 

GIES GEAR COMPANY, Detroit. Mich. 

(Just Issued, Write for It) 

Bargains in Auto Supplies 
Prices Cut In Half 

NEUSTADT AUTO & SUPPLY CO. The Growing IlORSe 
3932 Olive St., St. Louis, Mo. 

ELECTRIC LAUNCH MOTOR. - THE 
design in this paper is for a motor of unusual simplicity 
of construct ion. which can easily be built by an amateur 
at bmallcost. It is intended for a boat of about 24. feet 
over all and 4 feet 6 inches beam. drawing 18 inches. and 
i� capable of propelling such craft at a speed of 7 miles 
per hour. lllustrateJ with 21 cuts. See �C1ENTIFiC 
A"ERWAN SUPPLE>lENT. No. 1�0�. Price 10 cents by 
mail, from this office. and from all newE'dealers 

Ten�:'.n 
n�t·," j: · C: · Cb·a·PI'; ·:::::: : : : : : : : : :.: : :  �g4;�g� 1 $250 �J-¥5�8:f�i: $4.,,0 c����rt Bicycle ID:O Motorcycle Test

m'.:.'g�f��
a
�o, ��

n
��:!l,:';l1:O� . ��������I��: 857,613 The Original A uto.Buggy 

Thermometer case, antiseptic, I{ennerly & ' Practical, durable, economical an at. small cost by attaching 
Stockwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 857,631 absolutely safe. A lI�ht, .s�ronl'. !'N',�I'i�f�!�:;nJ�rlt� Tbermostatlc spring, Wurmb & Baumann . . . 857,70U sLeel· t1rM Auto-Buggy. t-iUltab d This Includes all parts. Thill coupling, H. H. Weigart . . . . . . . . . . . .  858.239 for cIty or co�n!ry uee. Speed Anyone can easily make a Thread fastenings, mach.ine for forming �drM�J�1 �a���Se��r�O��e�fu� PpoeWeder2�30nlmml.01!sOarnC)b·coluer'. knotted, C. M. Horto . . . . . . . . . . . . . . .  857,941 engine, patent bnll.beurirw wheels: 81 � 

Threads, manufacture of silk like, R. Llnk- _ I pri ce $275. Also 10 h. p. ,  $400. Rubber Tires, $25 extra. �·3 H.P. lUotorcycle •• 
mey(>r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 807,640 Write for descriptive hterature. Address , 

Senrlstamp for either catAlog. 
Thresbing ma�hlne band cutter and feeder, 

I ��U;C�C�E�S�
S
�
A
�
U
�T�
O
�.�B�
U�G�G;Y;M�F�G�. �c�o;.�, ;1 n;c;.�, ;S;t�. ;L;O�U�i;S.�M;O�' ;.;M;O;T;O;";";Y;I:t;.E;E;Q;II;II;'M;E;N;.T;I.O;.;' �&�I;";'k;";I;[a;m;m;o;n;d;.po;rt;';N;.;Y�. � H. J. WIese . . . . . . . . . . . . . . . . . . . . . . . . . 858, 127 

Ticket or tag, pin, J. C. Edwards . . . . . . . . 857.727 1 
Ticket or tag, pin, J. C. Klmhall . . . . . . . . . . 857.740 I Tile molding machine, J. I. McLimans . . . . 858,303 
Tile, sbeet metal, S. H. Calkins . . . . . . . . .  857,718 1' 
Time detector, ' atchman's, G. B. Fessen-

den . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  857,985 
Time switcb, A. Tresselt . . . . . . . . . . . . . . .  858.040 

i:�:: :�to��
s
���,

er 
G: ··M·'- -h!�1'�s . � :  .. : : : : : : : .. �g4}§g 

Tire, pneumatic, M. V. Rush . . . . . . . . . . . . 858,029 
Tire structure. P. G. Gesford . . . . . . . . . . . .  857,933 
Tire, vehicle, J. B. Dumais . . . . . . . . . . . . . .  857,876 
Tires, apparatus for the manufacture of 

elastiC, R. M. Wbitman . . . . . . . . . . . . . .  858,048 
Tires, making <lieather. G. Durio, et a1 . . . . . .  857,726 
Tobacco by means (If natural or artificial 

aromatic substances, impregnating, P. 
Hondius . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Toilet chair, folding, F. C. Weber . . . . . . .  . 
Toilet receptacle. H. Emerson . . . . . . . . . . .  . 
Tool cap, magazine, H. J. Aicheh� . . . . . . .  . 
Tool, combination, J'. T. Slaughter . . . . . .  . 
Tool band Ie, J. L. Osgood . . . . . . . . . . . . . . . . .  . 
Tool bolder for machine tools. W. L. Clark . 
Torpedo, autumobile, G. C. Davison . . . . . .  . 
Torpedo heater, G. C. Davison . . . . . . . . . . .  . 
Toy, W. F. Schoenbut . . . . . . . . . . . . . . . . . .  . 
Toy animal. F. K. T. Meinecke . . . . . . . . .  . 
Toy, sand mill, T. A. Bramberry . . . . . . .  . 
Trace fastener, S. B. Field . . . . . . . . . . . . . . .  857,986 
Track lifting. leveling, ballasting, and tamp· 

ing machine. C. I. Amey . . . . . . . . . . . .  857,572 
Track sanding' device, S. A. Piper . . . . . . .  858,021 
Tral�at�

r
s�

er
W�el!;.

er�ng 
and 

. .  ����I.V.
i
�� . .  ����: 857,641 I 

Trammel for animals, W. D. Edmonds . . . .  858,165 
Trap, K. R. Marks . . . . . . . . . . . . . . • . . . . . . . .  858.007 
Trap, L. H. Pie ins . . . . . . . . . . . . . . . . . . . . . . . .  858,306 
Trolley catcber. R. Shields . . . . . . . . . . . . . . .  858,355 . 
n·olley finder. F. G. Weber . . . . . . . . . . . . . .  858,238 
Trolley for electric railways. H. Bennett. 858,255 
'rrolley guard, G. L. Matheney . . . . . . . . . .  857,643 
Trolley barp, A. D. Brittain . . . . . . . . . . . . .  857.591 
Trolley stand, E. L. Fixler . . . . . . . . . . . . . . .  857,612 
Trousers, J. Ruppel . . . . . . . . . . . . , . . . . . . . .  858.107 
Trousers stretcher, L. 8. Plummer . . . . . . . 857JJ02 
Truck, brick, G. Barney . . . . . . . . . . . . . . . . . 857,859 
Truck, car, C. G .. Harrington . . . . • • . . • . . .  857,937 

The Iver Johnson Safety .. 
Automatic Revolverwon ' t  go 
off unless you deliberately 
pull the trigger. Do that and 

you'll find it just as sure as it is safe. The 
straightest-shooting, hardest· hitting, most re­

liable revolver made to·day. Rightly propor· 

tioned, beautifully finished ; a gentleman's pistol 

for pocket, desk or bureau. 

Our Free Booklet, "Sho�s." .tells D?ore in detail why the Iver 
Johnsol. has outstripped .COmpet1�ors 1D publIC f�vor. Our handsome cata­
logue goes with it, SbOWlDg de tal Is of construction. 

HAMMER REVOLVER HAMMERLESS R EVOLVER IVER JOHNSON SAFETY l IVER J OHNSON SAFETY 

8-inch barrel, nickel plated finish, 3-inch barrel, niCkel-Plate
s
d flnisb, 

22 rim-fire cartridge. 32 $6 00 S'� or 38 center-fire cart· 1.00 or38 center-fire cartridge . ndge . . . . • . .- . 
Sold by Hardware a1zd SPortbzg' ,Goods dealers everywlteye. �r slut 

prepaid 0" receipt of !rice if dealer wz,/ not supPly. Lookfor owl s ,,,ad 
on J!"rip and our name on barrel. 

Iver Johnson's Arms & Cycle Works, 1 70 River St., Fitcbburg, Mass. 
New vork: 99 Chambers Street. Hambur.f(, Germany .Pi�khuben 4. 
Pacific CoaSt: 1346 Park St .• Alameda, Cal. LonJon. Eng.: 17 MlDcmg Lane. E.C. 
Makers of lver Johnson Single Barrel Shotguns and Iver Johnson Truss Bridge Bicycles 
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Classified Advertisements 
Advertising in this column is 50 cents a. line. No less 

than four nor more than ten lines accepted. Count 
seven words to the line. All orders must be accom­
panied by a. remittance. Further information sent on 
request. 

B U S I N E S S  O PP O RT U N IT I ES. 

J,OOK BEFORE YOU LEAP.-I bave complete plant 
and facilities for investigating and working out mecba-
���
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It may save you money. Highest references. Write 
J. Archibald Manahan, Advisory Engineer, 1901-19fJ7 
Park Avenue, New York. 

NEW CONCRETE BLOCK MACHINE. $350. Easily 
six hundred 16 incb blocks per day. Same machine 
makes bricks. all different kinds, sizes. designs blocks. 
Wanted : Reliable party place machine on market. 
References. A. Fairfax, 62[) Alabama st., Bristol, Tenn. 

ANY INVEN:rOR HAVING PATENT covering a 
superior magazine shotgun (Pump Gun) not automatic, 
that does not interfere or infringe others now on the 
market, will hear of an opportunity to manufacture 
and market same by addressing Shot Gun, P. O. Box 773, New York. 

AGEN'.rS WANTED to sell best kettles in world for 
cooking, steamin�. straining food of all kinds. �o more 
burned or scalded bands, no more food wasted Sample 
free. For particulars write American Specialty Stamp­ing Co., Johnstown, Pa. 

PATTERN LETTERS AND FIGURE" (White Metal 
and Brass) for use on patterns for castings. Large va .. 

��\�hl�
o
Wg�. ��:.r..�a

ew:ns.BJ��. 
for catalog. H. W. 

ADVICE on all· practical metbods pertaining to me· 
chanics, Expert in patent causes, machine, tool, die 
design and manufacture and steel treatment. Have you 
� E����ft� �
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INCORPORATE YOUR BUSINESS. Over sixteen 
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State. Philip N. Lawrence. Dept. 16. Huron. So. Dakota. 
PATENTS SOLD ON COMMISSION.-If you wish 

to buy or _�en. a patent write for particulars to E. L. 
Perkins, 72 Broad Street, Boston. Pa.tent Sales Exclu· 
sively. . 

I SELL P ATENTS.-To buy or having one to set\' write ' 
Chas. A. Scott, Granite Building, Rocbester, N. r. 

RODMAN & CO. 33D ST. AND 5th AVE .. CAM. 
BRlUGE BUILDING. N. Y.! will finance meritorious 
��JaO�!��S��;!; t����C3ci��

a
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e
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trio and steam railroads. Manufacturing plants. 

H E L P  W A N T E D. 

MEN AND BOYS TO LEARN PLUMBING. Brick­
laying, Plastering and Electrical 'l'rades. Positions se­
cured. Free catalogue. Coyne 'l'rade Schools, New York, 
San Francisco and Chicago. Mention �CI. A�IER. 

AGENTS-Our Wonderful Cork_puller. not a screw. 
everybody needs. because no hard pulling is necessary; 

��Ss�l�!\�r!�.Mtne���;d
clft����sJl�N(b�k�a

mple8. 250. 

A G E NTS WANTED. 

GREAT MONEY MAKER FOR AGENTS. Men and 
Womeu, witb established territory. or for beginners; our 
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competition. W rite to Importation Supply Co" 629 
Broadway, New York. 

PAT E NTS F O R  SALE. 

FOR SALE patent Number 837,747 for new and nse· 
ful improvements in washing machines. For further 
information and particulars, address Joseph Stauder, 
129 Center Street. Mount Vernon. N. Y. 

P H OT O G R A P HY. 

PHOTOGRAPHERS. we want to get you in the habit 
of reading the American Photographer and Camera and 
DarK Room, the big,est and best. Pbot0l'aPbic montblY. 
it�:�
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trial subscription for 25 cents in �tamps or coin. Am .. 
erlcan Pbotograpbic Pub. Co .. 361 Broadway. New York. 

AMATEURS EVERYWHERE ATTENTION! Good 
quick service in kodak. developing and - printing. Pho-
�,,�.
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M O T I O N  P I CT U R ES. 

A U T O  ACCE SSO R I ES. 
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A UTOMOBILE ACCESSORIES of every descriptiOn, f}RfflPS' Generators. Gas Tanks, S{;BPdometers. Plug� 
ar��ic!:\
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Imme free on request. Reference any commer

C
ial 

m:�iIi�8t��!tt\U:;�POtbJ��'. Centaur M.otor Co., 51 

SUPPLEMENTARY SPIRAL SPRING/! SAVE your 
nerves, tires, engine and patience. Know the luxury of 
travel. Write for Catalog "S." Supplementary Spiral 
Spring Co .• 17!lOBroadway. N. Y. (near 59th St. Subway.) 

TYPEWR I T E RS. 

BRAND NEW POSTAL TYPEWRITER that bas 
never been unpacked, is equipped with leather carrying 
case convenient for traveling; can be !:Iecured at a 
ridiculously low price by addre

SS
ing Postal, Box 773. 

New York. 

M A C H I N E RY. 
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estimates or booklet of information. Bidwell Electric 
Co .• 133 S. Clinton St .• Cbicago. Ill.. U. S. A. 

S E AS I C K N ESS. 

Scientific' AmerIcan. JULY 6, ig07. 

Truck or tank, O. K. Harry . . . . . . . . . . . . . .  858,177 
Tube making macbine. F, Scbafer . . . . . . . .  857,678 
Tubes during exhaustion, means for pre� 

fi������. §�I�.r;���1e �� . �.�
i
.� . ���

t
.
e
.
n
.��� 857,585 

Turbine, C. A. Parsons . . . . . . . . . .  , . . . . . . .  858,206 
Turbine, steam. A. H. Smith . . . . . . . . . . . .  857,965 
Turbine, steam, C. A. Parsons . . . . . . . . . .  858,205 
Turpentine cup or sap receptacle, sheet 

metal, Pbilip & Kobke . . . . . . . . . . . . . . .  857,900 
Type macblne mold. J. S. Bancroft . . . . . . . .  857,712 
Type mold, E. A. Escblnger . . . . . . . . . . . .  857,728 
Type ribbon spool or holder, sheet metal, 

G. F. Miller . . . . . . . . . . . . . . . . . . . . . . . . . .  857,818 
Typewriter, G . . H. Smltb . . . . . . . . . . . . . • . . .  858,356 
Typewriters, paper and envelop feeding at� 

tacbment for, S. D. RutQ . . . . . . . . . . .  857,677 
Typewriting, erasing appliance for use in, 

C. Wbite . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  857,700 
Typewriting macblne, E. F. Kunatb . . . . . .  857,635 
Typewriting machine, O. Woodward . . . . . .  857,706 
Typewriting macbine tabulating device, E. 

Lecoultre . . . . . . .  . . • . . . .  . . • . . . .  858,082, 858,083 
Umbrella, folding, G. Heuer . . . . . . . .  " . . . . .  858,181 
Umbrella. foldlnl'. A. V. Ranson . . . . . . . . • .  858,212 
Uncuupllng device, A. J. Bazeley . . . . . . . . . .  858,324 
Valve, D. Hinderliter • . . . . . . . . . . . . . . • . . . . .  857,805 
Valve, G. J. Tbomas . . . . . . . . . . . . . . . . . . . . .  857,848 
Valve, J. H. Delany . . . . . . . . . . . . . . . . . . . .  858.863 
Valve, flusblng, C. A. Parks . . . . . . . . . . . . . . .  857,896 
Valve, gas engine, B. C. Skinner . . . . . . . . . . .  857,762 
Valve gear, J. C. Bird . . . . . . . . . . . . . . . . . . . . .  857,579 
Valve gear for explosion engines, .T. V. 

Rice, Jr. . . . . . . . . . . . . . . • . . . . . . . . . . . . . .  857,672 
Valve gearing and motion for locomotives, 

R. Lindner . . . . . . . . . . . . . . . . . . . . . . . . . . .  857,813 
Valve operating mechanism for internal 

combustlo- G. Green . . . • . . . . . . . . . . . . .  857,994 
Valve, union coupling check, L. M. Patter-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  857,897 
Vanadium and its alloys, producing, F. M. -

Becket . . . . . . . . . . . .  . .  . .  . .  . .  .. . . .  . .  . .  . . .  858,325 
Vanadium sulfid, reducing, F. M. Becket . . .  858,328 
Vegdable cbipper. R. Woerner . . . . . . . . . . . .  858,128 
Veblcle, electrically propelled, R. Tbayer . .  857,686 
Veblcle mud guard, W. T. McCauley . . . . . .  857,747 
Vehicle propelling and steering mechanism, 

J. A. Sberry . . . . . . . . . . . . . . . . . . . . . . . . . .  858,224 
Veblcle reaCh. G. J. McCoy . . . . . . . .  , .. . . . . . .  857,822 
Vebicle, road, H. E. Kllne . . . . . • . . . . . . . . . . .  857,633 
Veblcle running gear, F. R. Owens . . . . . . . .  858,348 
Veblcle wbeel, R. Jones . . . . . . . . . . . . . . . . . .  857,629 
Vehicles, automatic safety stop device for 

electric, J. T. McIntosb . . . . . . . . . . . . . .  857,890 
VelOCipede, nautical, J. H. Mltcbell . . . . . . . .  858,093 
Ventilating tree, J. S. Hansen . . . . . . . . . . . . .  857,734 
Ventilator, J. Lorenz . . . . . . . . . . . . . . . . . . . . .  857,642 
Ventilator, G. F.· Williams . . . . .  , . . . . . . . . .  857,853 
Ventilator, A. Holtzheuer . . . . . . . . . . . . . . . . .  858,185 
Vessels, loading barge for, F. V. Hetzel. . .  858,180 
Vise attacbment, J. E. Watkins . . . . . . . . . . . .  858,043 
Voting macblne, O. E. Seibel. . . . . . . . . . . . . .  857,681 
Voting macblne, A. J. Gillespie . . . . . . . . . . . .  857,800 
Voting machine key-locking mechanism, W. 

J. Lausterer . . . . . . . . . . . . . . . . . . . . . . . . . .  857,811 
Wagon, dumping, W. J. Judd . . . . • . . . . . . . . .  857,943 
Wagon, express, J. A. Sberry . . . . . . . . . • . . . .  858,223 
Wall construction, building, T. Jonas . . • . . .  857,628 
Wall register, H. Symonds . . . . . . . . . . . . . . . .  858,230 
Washboilers, auxiliary bottom for, N. Ken-

jora . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  857,809 
Watcb, W. E. Porter • • • • • • . . . . . . .  857,667, 857,668 
Water closet bowls and tbe like, flusblng 

device for, L. W; Eggleston . . . . . . . . . . .  858,166 
Water conveyance, W. M. & L. E. Meacbam 857,951 
Water cooler, G. P. Petropulas . . . . . . . . . . . .  858,101 
Water heater, instantaneous electriC, Roche 

& Breese . . . . . . . . . . . . . . . .  . .  . .  . .  . . .  . . . .  858.351 , 
Water mo�cr, J. P. & H. P. Sbevlin . . . . . . . 858.226 
Water purification apparatus, A. Holle . . . . .  858,183 
Water tank, G. T. Horton . . . . • . . . . . . . . . . . .  857,626 
Water wbeel, floating tidal, Tibbitts & 

Turner . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . 857,773 
Web folding macblne, H. M. Barber . . • . . . .  857,575 
Web foldlng macblne, H. E. Leonard . . • . . . .  857,948 
Web press, fi at bed, H. F. Bechman . • . . . . •  858,054 
Weed cutter, T. Ricketts . . . . . . . . . . . . . . . . .  857,833 
Welgbing macbine, G. Cassady . . . . . . . . . . . 857,870 
Wbeel. See Gage wbeel. 
Wheel, J. W. Barnes, Jr . . . . . . . . • .  " • . • . . . •  857,858 
Wbeel rim, Rand & Hines . . . . . . . . . . • . . . . . .  857,830 
Wind in the vertical plane, apparatus for 

automatically recording tbe direction of 
the, E. A. Sperber . . . . . . . . . . . . . . . . . . .  858,310 

Window. C. WaJcbner . . . . . . . . . . . . . . . . . . . .  858,236 
Window, reversible, H. J. Oliver . . . . .  " . .  " "  857,826 
Window screen, C. W. Rodecker. , . . . . . . • . •  857,759 
Wire stretcher, F. B. Werner . . . . . . . . . . . .  " "  858,240 
Woodworking machine, J. Reid . . . . . . . • . . .  857,757 
Wrapping macblne, G. T. Wal·wick . . . • . . . .. 858,044 
Wrencb, G. A. McIntire . . . . . . . . . . . . • . . . . .  858,357 
Writing macbine, E. B. Hess, 

858,179, 858,284, 858,343 
Yarn steaming tray, W. E. Lyford . . . . . . . . .  858,086 

DESIGNS. 
Badge or similar article, A. Scblckerllng . •  " 38.632 
Book or booklet cover, R. H. Garman . . . . . . 38,643 
Candelabrum, Beacb & Kayser . . . . . . . . . . . . .  38,637 
Cbair, J. O. Walker . . . . . . . . . . . . . . . . . . . . . . .  38,64U 
Collar, H. E. Trevor . . . . . . . . . . . . . . . . . . . . . .  38,644 
Comb, J. E. De Wyngaert. . . . . . . . . . . . . . . . . .  38,634 
Initials, set of silk woven, A. C. Kluge . . . .  38,642 
Lamp, J. J . . Weyer . . . . .  ; . . . . . . . . . . .  38,638, 38,639 
Locket or similar article, F. W·. Arnold . . . .  38,633 
Medal. S. Freund-Balla . . . . . . . . . . . . . . . . . . • .  38,631 
Sign, display, S. J. Reckendorfer . . . . . . . . . . .  38,641 
Spoon or fork, E. M"eyprs. . . . . . . . . . . . . . . . . . .  38,636 
Spoons or similar articles, handle for, S. J. 

Large . • . . . . . .  . .  . . . . . . . .  . . . .  . .  . .  . .  . .  . . .  38,635 

T RADE MARKS. 
Agricultural machinery, certain, La Crosse 

The teeth are the "busi­
ness end" of the saw. 
Starting with the even-tern· 
pered, edge-holding Simonds 
Steel, every tooth of 

THE SI MONDS SAW 
and of every other make of saw, does all of its cutting at the point and only at 
the point, therefore the saw which holds the tooth point the longest is the 
saw which does' the business best-cuts clean and fast. Simonds Saws are 

Made of Simonds Steel 
made in a Simonds Steel Mill exclusively for Simonds Saws-the best saw 
steel in the world-steel that gives the point the right degree of toughness 
and makes refiling seldom necessary. That is where quality tells, and 
the sum of all these excellences is 

Simonds Saws are the Best­
and They ARE the Best 

Every Simonds Saw is absolutely gauranked perfect in material and work· 
manship, whether it be a Hand Saw. Circular, Cross-cut, Buck or Band Saw. 

Insist Ion having a II Simonds." Your hardware dealer should promptly 
supply you with a Simonds Saw of any style, point or size. If your dealer 
does not keep the Simonds, let us know and we will see that you are supplied. 

" Simonds GUide," Mailed Free 

cams, 
ckets. 
All bear­
ings ba.b­
bitted_ For 
your Row 
Boa-t, Sail 
Boat,Launcb. 
Send tor 

testimoaiale. 

This booklet will tell you about 
Simonds Saws and give other infor. 

mation of real interest and value. 

SIMON DS MFG. CO. 
Fitchburg, M ass. 

LookfiW tltis t"ade mtwk 
et&ked on ""'e>'; saw. 

The Dayton Sprayer 
a n d  W h it e w a s h e r  
Covers 10.000 Sq. feet of surface J)er day 
with whitewash, cold water paints or disinfectants. 
Used by farmers, tobacco growers, horticulturists, 

fo)-watering. destroying insect 
pests or plant diseases. 

Easily opera ted, de· 
veloping high pres­
sure for extin­
' guishing fires. 
wasblng vehl· ""=-....... 
cles, etc.-will 

lastaUfetlme. 
Write for cat· 
alog of otber 
kinds a n d  """-.... --"I!tll>..�� prices. 

Dayton Supply Co. 6!�;;1�';';.� Da:":�' !l.Oblo. 1�.�u:'��b!.'.2.-:�. 

Look For The "S" 
It means: Strelinger, Strengtb. 
�:�f:!��'� ����:��:��3

n
��i 

account; Silent Running ; Sat­
isfaction, to all who buy a �trel ... 
i Dger. �'our cycle. 1 to 4 cylinder. 
Mechanical or Jump·Spark Equip­
ment. Write for catalog j our prices 
will interest you. 

SEND FOil FREE CA.TALOG. re.dy 10 ship. 
THE BTRELINGER I!lA.RINE ENGINE CO. 

4S Fort St. E., Detroit, Mieh., U.S.'!. 

DBTIWIT ENOINE WO�KS, 
1332 Jefferson Ave •• Detroit, 

Ane"i��';IC?�'oc�i: ' B.' ·R����b·':rg· · : : : :  : : : : : : :  �:g�� i':r---- L E � S E S 
A Home=liade 1 00=Mile 
Wireless Telegraph Set 
Read SC[ENTIFIC .AM ERICAN SUPPLEMENT 1606 for a 
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�St3t� Antiypretic, sedative, and anodyne, F. A. 

Luyties . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63,559 
Antiseptic compound, L. F. Piquett . . . . . . . .  63,583 
neer, J. Heileman Brewing Co . . . . •  , . . . . . . . .  63,492 
Belt fasteners, metallic, BristoL Co . . . . . . . . .  63,487 
Belts, Baum, Cobn & Sbire . . . . . . .  ; . . . . . . . .  63,514 
Beverages, certain, Brooklyn Turkish Bath 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63,517 
Bitters, Camparl Fratelll . . . . . . . . . . . . . . . . . .  63,590 
Boots and shoes, leather, Endicott-Johnson 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63,468 
Boots and shoes, leather, Michigan Shoe Co. 63,472 
Boots and sboes, leatber, Payne Sboe Co . . . .  63,473 
Bottles for . aerated waters, etc., Aerators 

Limited . . . . .  -. . . . . . . . . . . . . . . . . . . . . . . . . .  63,482 
Brusbes, toilet, Alfred H. Smltb Co . . . . . . . . .  63.512 
Candy, A. Slau,on & Co . . . . . . . . . . . . . . . .  : . . .  63.511 
Candy. E. Sbeet", . . . . . . . . . . . . . . . . .  63.564 to 63,566 
Canned fish, Northwestern Fisheries Co . •  

6.3,534. 63,535 
Canned fruits and vegetables, Allen Brotbe-rs 

Co. . . . . . . . . . . . . . . . . . . . .  .- . . . . . . . .  63,572, 63,597 
Canl�ed fruits and vegetables and dried 

fruits, Allen Brotbers Co. . . . . . . . . . . . . . .  63,558 
Canned. smoked, pickled, and preserved fish, 

Ber�ens VarmrogeI'i Molt & Co . . . . . . . . .  63,484 
Cement, Portland, Ol<laboma Portland Ce-

ment Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63,506 
Chains and chain cables, conveyer and drive, 

Llnk·Belt Co. . .  . . . . . . . . . . . . . . . . . . . . . . . .  63,503 
Cbains. conveyer and drive, Link-Belt Co . . .  63,504 
Cbemical preparation, liquid, S. Cabot. . . . . .  63,467 
China for domestic purposes, George Borg-

feldt & Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  63,524 
Cbocola teo J. de Fremery & Co. . . . . . . . . . . . .  63,522 
Chocolate. cocoa, and chocolate candles, Russ-

Sucbard & Cie . . . . . . . . . . . .  63,555, 63,556, 63,602 
Cbocolates and bon tons. H. Roller . . . . . . . .  63,586 
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Besides making all kinds of PHOTOGRAPHIC LENSES 
we manufacture to order lenses of every description. including 
stereoscope. surgical instrument. lantern lenses. magnifying 
mirrors. etc_ \Vrite for estimates and samples. \Ve make 
3S different styles and sizes of 

PHOTOGRAPHIC SHUTTERS 
and our factory is especially equipped to manufacture fine 
small metal articles of all kinds. furnishing the dies if de-­
sired. Estimates on application. 
Wollensak Optical Co •• 292 Central Ave •• Rochester. N. Y. 

The K-W Magneto 
For jump spark only. Just the 
thing for your Automobile and 
Motor Boat. Does away with all 

Nnmerou!". adequate diagrams accompany the t ext. 
Price 10 cents by mail. Order frvm your newsdealer or 
from 

MUNN &: CO •• 361 Broadway. New York 

Tbe Perfect The Smith Mixer 
Thoroughly mixes Con. 
crete in less time than any 
other machine made. Over 
2,500 in use, made in six 
sizes. The most efficient 
m ixing device known. Send 
for Catalog and Facts. 

Contractors Supply ft. Equipment Co ... Old Colony Bldr •• Chlearo 

�;;,1�::flCill batteries. Will start the engine r" -'"-'''-'''-'''-''' 
easily. Price, $35.00. =t ArlERICAN nAGAZINE t= 
THE K_W IGNITION CO. 

27 Power Ave •• Cleveland. O. OF AERONAUTICS 
= A iv:ontbly Journal devoted to tbe Ad- :. 

W· E 'L L DRIL�I.G 
t vance�:��lo�a�l�a����nce of .t 

Machines : Erne.rt La Rue Jone.r, Edito.r : 
Over 70 sizes and .styles. for drilling either deep or t SUBSCRiPTION RA 'FE;:, t 

Shallow wells In any kind of soil or roc\<. Mounted AmerlQl $3 00 Forelgo Countries. $3,50 on wheeJaor on s.llla. Wltb engines Or horse powers. ' • .����� ��������. d�!:�I�;'r ���I:.
echanic can :. 142 W. 66th Street. Jl[ew York :. 

WILLIAMS BROS., Itbaca, N. Y. L .. _ ... _ ... _ ... -... _ •• � 
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.DO yoU WAN.T 
A CDOICE.LOl14T.ION 
LVn YOUR FAC:rORY 

THE town of Koppel is in ex­
istence simply because it is 
the most advantageous loca­

tion for an industrial site that could 
be found in almost two years of 
systematic searching. Koppel is the 
home of the big industrial and por­
table railroad plant of the Arthur 
Koppel Company. 

It also aims to be the home o f  
other manufacturing establishments 
desiring the same exceptional facili­
ties that the Arthur Koppel 'Com­
pany demanded�and got. 

KCPPEL 
is located on two great railroad systems­
Has unexcelled shipping facilities . i n all 
directions-

It is only 30 miles from Pittsburgh and 
has the advantage of Pittsburgh's cheap 
freight rates-

It has its own connecting railroad, insur­
ing every manufacturing site immediate 
shipment o'r delivery of freight-

It has natural gas and cheap coal­
It has an electric power plant. 
It has in fact about every advantage that 

an industrial town ought to have or could 
have. 

An interesting proposition will be 
made to manufacturers who want 
a location of this sort. 

KOPPEL LAND COMPANY 
1606 Machesney Bldg . •  Pittsburgh. Pa. 

Every reader of the SCIENTIFIC AMERICAN should also 
. be a reader of 

Technical Literature 
A Monthly RevIew of Current Teehnhml Pllhlll!ations 

a larK"e 64-page illustrated journal giving its readers. i n  
more or less condensed form. the BEST literary material of 
general interest appearing in the current technical publiea· 
tions of America and Europe. as well as much valuable in· 
formation fo.nd in daily papers, trade pamphlets. society 
proceedings. speeches and lectures. etc. The 

"Index to Articles in Current Technical Periodicals" 
gives a. classified descriptive listing of all the articles of im­
portance appearing in the cwrrent t("chnical press. brought 
down to the first of the month of issue. 

" An indispensable publication for engi­
neers and other techniaal men, and one of 
the most instructive enr published for general 
readr:rs who wish to keep in touch with 
modern industrial progrft6s." 

SUliISCRIPTION RATES $2.00 a Year. Single Copies, 20 Cents 
Special Offers t8 Re.�ers of tbe Scientific Amerlcao.-As 

a trial subscription we will send you TECHNICAL LIT­
ERATURE for twe months for 25 CENTS with a low rate 
in combination with a special Premium Book Offer for the 
c.Atinuance ef the subscription. 

Send your quarter to-day and get the current numbers. 

TECHNICAL LITERATURE, 19 S. 220 Broadway. New York 

Perhaps You Want To Know 

TRADE MAQkS 
DESIGNS 

COPYRIGHTS &C. 
AnYone sending a sltetcb .and clescrlptlot>may 

QuIckly ascertnin our opmlOn free whether an 
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special notlce, wltbonC cbarlle, In tbe 

S(i�ntifi( Jlm�ri(an. 
A handsomely Illustrated weekly. J.arilest clro 
culatlon of any sclentillC lo'uoal. Terms, 18 Iil 
year : four montbs, IL S01dlb:J all newsdealers. 

MUNN & Co 36lBroadway. New Ynrk 
Brll.llch OIHoe. b I' Bt.. Waahlngtoo. DoC:: 

Scientific AInerican 

g��Ji�I, 
T
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Cough syrup, H. G. Reinicker . . . . • • • • • • • • • •  63,560 
Cutlery, etc., Edgar Allen & Co . . . . . . . . . . . . 63,521 
Emulsions of cod liver oil, Ozomulsion Co . •  63,581 
Engines, 10ggil1.g and hoisting, Washington 

Iron Works Co. . .  . . . . . . . . . . . .. . . .. . . . . . . .  63,510 
Fireproofing liquid and starch, Chicago 

Safety Starch Co. . . . . . • . . . . • . . . • . . . . . . •  63,576 
Flour, wheat, LY' I!. & Greenleaf • • • • •  63,530, 63,531 
Flour, wheat, Allen Brothers Co . . . . . . . . . . . . 63,570 
Ii'ood preparatioIls, certain, Allen Brothers 

Co. • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63,571 
Grease, axle, Great Western Oil Refining 

Co. • . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . 63,525 
Gum, chewing I W. V. lloser. . . . . . . . . . . . . . . .  63,543 
Hair remedy, Pandrocol lJanufacturlng Co • •  63.582 
Headwear, certain, Christy & Co . . .. . . . . . . . . .  63,577 
Insulation for electrical purposes, Standard 

Asphalt and Rubber Co . . . . . .. . . . . . . . . . . 63,541 
Jams, jellies, and marmalades, D. Jones . • •  63,551 
Jewelry, Denton Bros . • • . . • •  'O . .. . " .. . . . . . . . . .  63.489 
Ii:nit underwear. Frank Brothers & Co . . . . . .. 63,578 
Lamp burners, kerosene-oil, :.\Janhattan 

Brass Co. . . . . . . . . . . . . . . . . . ..  ". . ... . • . .. . • • •  63,532 
Lamps, oil burning, R. E. Dietz Co • • • • • . . • •  63,507 
Lime, Rogers White Lime Co . ·  .. . .  � . . •  63,536, 63,537 
Liniment, ll. K. Schilling . . . . . . . . • . . . . • . . .  63,586 
Lubricants. certain graphite, United States 

Graphite Co. . . . . . . . . . . . . . . . .  • . . . .  . .  . . .  63,542 
Magazine, monthly, Bench and Bar Co . . . . • •  63,516 
Masonry materialS, certain, Standard Asphalt 

and Rubber Co. . . . . . . . . . . . . . . . . • . . . . . . .  63,540 
Medicine, certain, T. A. Slocum Co • • • • • • . •  63,587 
Medicin{'s, certain, F. A. Richtel' . . . . . . . . . . . .  63,5M 
:.\JetaJ goods, certain, Ii:elley-How-Thomsol1 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  63,499 
Mouth wash, lleade & Baker Carbulic llouth 

Wash Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

�Iowers, lawn, I\:el1ey-How-Thomsol1 Co . . . . •  

Oil, olive, Busilea & Calandra . . • .  : . • • . . . . • .  

Oils for making perfumes, compounds, 

63.596 
63,5\)0 
63,513 

George Lueders & Co. . . . . . . . . . . . . • • . . . •  63,579 
Paint, cold water, Troy Cold Water Kal-

somine Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63,479 
Paints, Lefranc & Co. • . . . . . . . . . .. . . .. . . . . . . .  63,470 
Paints and painters' materials, certaiu, 

Acme White Lead and Color Works . . . .  63,481 
Paints, etc.,  dry and mixed, Benjamin 

lloore & Co. . . . . . . . . . . . . • . . . . . . . . . . . . .  63,566 
�aper holders and cutters, roll, United 

States Paper Cutter Co . • . . . . . .  , . • . . . . . .  63,508 
Pencils, lead and crayon, Joseph Dixon 

Crucible Co. • . . . . . . . . . . . . . . . . . . . .  63,498, 63,528 
Pens, metallic, Easterbrook Steel Pen lJunu­

facturlng Co. . . . . . . . . . . . . . . • . . . . . . • . . . .  63A90 
Periodical, Garfield Savings Bank Co . . . . . • . .  63,523 
Periodicals, Jewelers' Circular Publishing 

Co. . . • • . . . . • • . . . . . . . . . . . . . . • . . . . • . . • • . .  63,550 
Plasters, porous, T. A. Slocum Co • . • . . . . . . . .  ();�,5;:;7 
Plows, disk, La Crosse Plow Co . . . . . . . . . . . .  63,501 
Powdel' and paint, lice, Taylor Bros • • . . • . . •  63,588 
Powder, tooth, S.  B. Gunder . • • . • • • •  63,548, 63,5-1U 
Preparation for the treatment of caturrh, 

etc., Ii: a tarno Co. . • . . . • • . • • . . .  63,592 to 63.50-4 
Preparation, proprietary, F. 1\1. Pitts, Jr . • •  63,lj5:� 
Remedies for burns, L. Roncoroni • • . . • • . . . •  63,561 
Remedies for diseases of women, H. Law, 

TYERE'S a July message that is of 
.l..J.. such profitable furnace-cheer 
that it will interest those now search­
ing for the cool spots. How would 
YOU like to save big money every 
year on your coal bills ? If you are 
building or contemplating a new 
heating equipment for your home 
or properties, there is ONE furnace 
that will add greatest value to them, 
for the 

) Peck-Williamson Underfeed Furnace 
Saves 1 -2 to '2-3 on Coal Bills 

If You are a home owner, thi!! saving must appeal to you. If you rent .houses to.others, an Underfeed will enable you to lease them at gilt-edge figures. 'l'he Underfeed is a nwdernfu.rna.:e with all the fire 01t toP. Snloke and gases wasted in  other furnaces, must Pass through the flames and are consumed and converted into heat. .Lowest grade slack coal gives 
as much clean heat as high grade anthracite. You SAVE 
the difference in cost. 

Writing recently to our NaShville, Tenn., agents­
The Jones & Hopldns Mfa-. Co., - ISAAC: '1'. RHEA, the 
Nashville grain man, enthused in this way: 

"The Underfeed Furnac:oc you put In for m e  I •• t Fan 
has exceed_a m1 expectations for cfflcienGY. I fired 
It In OGtober and the cost 0' fuel ha. only been 
$30.00. There I. no dust at all and I t  Is simple In 
operation. I ha". no hesitancY In recommending 
The Peck�WlltJamson Underfeed Furnace to be supe� 
rlor to any othe:r hot�alr furnace that has Gome under 
m, observation.'" 

' 

Mr. RheQ, added that it cost him mOre than $100 a. season for eoal during each of tho w1nters he used the Topfeed fUrnace 
which he discarded tor the Underfeed. Thousands have 
experienced the same saving delight of which Mr. Rhea 
wri1;es, and we'd like to send to anyone interested a lot ot 
fac-simt!e testimonials ot Similar strain and our 1l1us-­tIa ted Underfeed Booklet.. 

Beating plans 8,nd services of our Engineering 
Department-FREE. Write to-day, giving name 
of local dealer with whom you prefer to d,eaL 

THE PECK· WIllIAMSON COMPANY 
3 5 1  W. Fifth Street. Cincinnati, O. 

Dealers ALL Make Money on Our Proposition. 

Illustration shows fU'MIac�. 
without casing, cut out. to 

show how coal is forced up 
under ji:re-which burns on top 

H. E. Law . . • . . . . . . . . . • • . . • • •  " • • • • • • • •  63,595 t: 
Remedy, dyspepsia, Ii:. D. C. Co • • . . . . . . . • . •  63,591 
Remedy for certain diseases, H. Rosenberg. 63,563 
Remedy for screw worms, J. Lewenthal • • • •  63,552 
Remedy for toothache, A. W. young • • . . • • • •  6:�,567 
Rice, S. Ewart & Co • • .  

" . . . . . . . . . . . . . . . . . . . •  63,547 
Rope, cord, and twine, Portland Cordage 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63,475 
Rubber boots and shoes, Goodyear Rubber 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63,493 
Saw blades, hack, West Haven Manufac-

turing Co. . . . . . . . . . . . . . . • • . . • • • • • • • . . . •  63,544 
Scouring and cleansing preparation, sapon­

aceous, Gibson Soap Co. . • • . • • • . • • • . . . •  63,469 
Sedative, antispasmodic, and nerve tonic, 

J.  B. Daniel . . . . . . . . . . . . . . • . . . • . . . . . . . .  63,546 
Seeding machines and grain drill8, La Crosse 

Plo\v Co. • • . . • • . . • • . . • . • • • . • . • • • .  � . . . . . 63,502 
Seltzogenes and siphons, metal parts of, 

Aerators Limited . . . . . . . . . . . . . . . . . . . . . .  63,�83 
Sewing cotton on spools and reels, James 

Chadwick & Bros. . .  . . . . . . . . . . . . . . . . . . . .  63,527 
Sheathing and mortar coloring, builders', 

S. Cabot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63,518 

LET U S  B E  YOU R- FACTO RY 
\Ve estimate on anything you want made to order. 

STA MPINGS, MODELS. EXPERT WORK 

We publish U The Silent Partner," a bruiny little 
magazine, full of Ilood thoughts. Sample free. Writf:"'us. 
THE GLOBE MAOJlINE ANn STAMPING 00. 

910 lIanlHtoll �t., Cleveland, O. 

·Uijj"f�·rrM I ��� Corliss Enfirines, Brew("r!!l 
and Bottlers' Macbinerv. THE VILTER 

;\1FG. CO .. 899 Clinton St .. Milwaukee, W". 

MODELS &: E X P E R I M E NTA L W O R K .  
lnventions deveioped. Spectal lIachlnery. 

E. V. BAILLARO. 24 Frankfort Street. New York. 

UNIVERSITY OF MANITOHA. 

Professor and Lecturer Wanted. 
Applications accompanied by eight printed or type .. 

written copies of testimonials, addressed to the under-­
signed at tbe University of Manitoba. Winnipeg, 
Canada, and marked uAppUcatlon for prot"essor·ship" 
or II Application for lecture-ship," as the case may be, 
will be received up to Juiy 10. 1907, for the foliowlng 
positions in the University of Manitoba : Professor for 
the CMir oj Cim! E.'!lineerin{/, oalary $2,500 per annum 
(with permission to en�a�e in such private practice as 
will not interfere with his duties w the University). 
duties to commence September 1. 19m. Lecturer in 
Mathe.mattes, salary ,1,5()J per annum, duties to COrn 
menOO October 1, 1907. 

Sheetings, shirtings, and drills, cotton, RU B B ER Monohansett llanufacturlng Co . . . . . . . . . .  63,580 
Shoe polish and blacking, Boyer & Co., 

Expert Manufacturers 
Fine Jobbing Work 

FRANK ALLEN, 
&cretary oj Committee Chair oJ Enoineerino. 

, 63,485, 
Shoes, leather, E. Perlberg . . • . . • . . • . . . . • . •  

Shoes, leather, Williams-Kneeland Co . • • . . . •  

Silk piece goods, Valentine & Bentley Silk 

n:!�� PARKER, STEARNS .i CO .. 228.229 South Street, New York ELECTRO MOTOR, !SIMPLE, HOW TO 
make.-By G. M. Hopkins. Description of a small elec­
tric motor devised and constructed witb a view to as�ist. 
lng amateurs "to D.iake a motor which miJ;rht be driven 
with advantage by a current derived from a battery, and 
which would have sufficient power to operate a foot 
lathe or any machine requiring not over one man po" .. 
er. With 11 figures. Contained in SCIENTIFIC Al\IER­
ICAN SUPPLEMEXT, No. ti4 1 .  Price 10 cents. To be 

63,480 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63,509 
Sil verware, cprtaill, J. Hasselbring . . . . . . . . .  03,526 
Soap, Robinson Bros. & Co . . . . . . .  , .  63,476 to 63,478 
Soap powder, Lever Brothers Co . . . . . . . . . . . . 63,471 
Soda. caustic, Chance & Hunt . • • . • • . • . . • • • •  63,589 
Steel, P. F. Hogan . . . . . . . . . . . . . . . . . . .  , . ,  . .  63,4\16 
Subcutaneous injections, H. Rosenberg . . • . . •  63,562 
Surgical purposes. raw catgut and sewing 

silk for, E. Scheffler . . . . . . . . . . . . . . . . . .  63,539 
Syrup, Crescent lIanufacturing Co • • • • . • • . . . •  63,545 
Teas, Allen Brothers Co. . . . . . • . . . . • .  63,573, 63,574 
Textiles, certain, China & Japan Trading 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63,488 
Textiles, certain, Massachusetts Cotton Mills 63,505 
Textiles, certain cotton, China & Japan 

Trading Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . , 63,519 
Tires, rubber, Hartford Rubber Works Co . •  63,495 
Trunks. wooden, Belber TrUlll{ and Bag Co . •  63,515 
Vegetable materials, certain, Continental 

Rubber Co. . . . . . . . . . .  63.598. to 63,601 , 63,003 
\Vashing and cleaning compounds, tl uid, 

Dockter & Barndollar . . . . . . . • . . • • • . . . . •  

,,'ate)', mineral, National Water Co • • • • • • • •  

Whisky, S .  P. Ha1ler . . . . . . . . . . . . . . . . . . . . .  . 
Yeast, Royal Baking Powder Co • • • • . . • • • • • •  

LABELS. 
"Bright Spot," for bt'er, Joseph Junk Brew� 

63,520 
63,533 
63,494 
63,538 

Ing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,623 
"Fleur De Lis Liquid Rouge, for Maokiing · a \ Ruby Complexion," for rouge, E. Bloch . 13,629 
"Golden SUIl Brand," for spices, Woolson 

Spice Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,624 
"Jewel," for cigars.- Travelers Cigar Co . • .  13,632 
dLotiol, " for a medicated oily lotion, C. E. 

Gates Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,627 
"Pilgrim Brund·," for --citrus fruits, R. J.  

Richardson . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13,625 
"Rigalico , "  for statuary, Daprato Statuary 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 13,631 
"The lJarvelous Beautifier Fleur De Lis 

Creme," for a face cream, E .  Bloch . . . .  13,628 
"Unctisol," for a medicated unction, C. E. 

Gates Co. . . . . . . . . . . . . . . . . . : . . . . . . . . . . . .  13,626 
"Wanous' Shampoo-Bag," for hair tonic, J. 

A. Wanous . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,630 

PRINTS. 
"Boysen's Bath Solution," for a bath solu-

tion, I. Boysen . . . . . . . . . . . . . . . . . . . . . . . . .  2,036 
"Dr. Pepper," for a beverage, Artesian lJanu-

facturlng and Bottling Co. . . . . . . . . . . . . .  2,034 
"':\Ieu's and Boys' Ap.mrel," for men's and 

boys' apparel. II. C. Lrtton . . . . . . . . . . . . . 2,039 
" The lJonroe Syste m , "  for 'clothing, ll. 

Levy & Co. . . . . . . . . . . . . . . . . • . . . . . . . . . . . .  2,037 
"W par Collpge Brand Clothes," for clothes, 

E. L. B1iml!no & Co . . . . . . . . . . . . . . . . . . . .  2,038 
dYes lJam' l;'leischmann's Yeast lJakes the 

Best Root Beer," for yeast, Stahl & 
Jaeger . . . . . . . . . . . . . . . . .  _ . . . . . . . .  2,035 

A printed copy (It the specification and drawicfi; 
of any patent in th'? foregoing list, or an,. patt'm 
in print issued �ince 1863, will be furnish�d from 
this office for 10 cents, provided the name and 
nnmber ot the patent desired and the date b{' 
�iven. Addres8 Munn & Co., 361 Broadway, New 
Yort. 

Canadian patents may now be obtained by thp in­
ventors tor any of the iGv�nUons named in the lore .. 
gOing liBt. For terms end further particular" 
.ddre •• Munn & Co .• 361 Broadway. New York. 

MOD E l  S g<-ea���fe�lro�I�.T "�v�tt.gHJ,�n�'l.r.,: 
turell.. Fine, Accurate Work a Specialty. M, P. Scbell, 
i7a9 Union Street, San Francisco. 

T e I e g ra P h Y ��:.����I/f.:;'h.;:o;::�l�� 
,. up. OliNIGRAPJI 
CO •• Dept. 52, 89 Curt. 
landt St., New York. 

GYMNASTIC AND ATHLETIC GOODS 
For Home, Gymnasium and Play Grounds. Send for 

���?'tl'f1l �Mw:��:al"ve.,�'li���o�l��abll��ae��: 

In 
Silverode 

Case 

had at this office and from all newsdpalers. 

S T R O N G  & 
D U R A B L E ' 

The New York Standard 

CHRONOGRAPH 
IS THE ONLY 

" Stop-Watch " Wa�ch 
made in America and is un­

equaled for Laboratorial and Experimental Work, Photo­
graphic Purposes, Electric and Telephone Uses. For 
Refiners and Compounders of Oils, etc. For Physicians, Sur­
geons, Nurses, and for the exact timing of all athletic events. 

.flll Jewelers Sell Them 
New York Standard Watch Co., 40\ Communi paw Ave., Jersey City, N. J. 
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Rubber Pump Valves 
For Cold and Hot Water, Oils, Acids, 
High Pressure · Mine Service and for 
every pumping requirement • .;I. .;I. .;I. 
Mechanical Rubber Goods of every description 
of unsurpassed qualities, including BELTING, 
HOSE'· PACKINGS, Gaskets, Mats and 
Matting, Tubings, Springs, Interlocking 
Tiling, Emery Wheels and MOULDED and 
CUT SPECIA L TIES for any mechanical 
and commercial device. � � � � � � � 

NEW 
PACKING 

YORK BEL TING & 
COMPANY, Ltd. 

9l & 93 Chambers Street, New York 

S 1 Ail  varieties  at JOwes[. prtceBa Best Hallroad 
Track and 'Yagon or Stock Scales made. 
Also 1000 useful artiCLes. including 8afe�. G a � S Sewmg Machines, Bicycles, Tool ... ete. Ss·ve 

Money. Lists Free. CHICAGO SCALE CO •• Chicago. 111 •. 

We Will Make You, 
Prosperous 

Marden Bldg., Washington, D.C. 
AtbenB4'lDDl Bldg. � thleago, DI. 

LV'KI� 
TAPES AND_RULES 

"ARE oj:-HE BEST. 
, F'orf sale eve-rl-wh·ere,· Send for 

. '  Cata16g:' No. 16: � : : � ! . 
L V F K I N  R V L E C O. 

Saginaw. M ich. ,  U. S. A. 
�ew York and London. 

OLDS 
ENGINES 

U Best by Every Test " 

Bausch & Lomb-Zeiss 
Stereo Field Glasses 

eXpress the highest degree of optical perfection in that line. - Send ­lor d..aiptive booklet and learn about their �iSlinctive feature •. 
Bausch & Lomb· Optical Company, Rochester, N .. Y.' 
New York Boston WoshingtoD Chicago San F ranClSCo 

Build with Concrete Blocks 
Make. them yourself and 
save ha1f the cost. Expe­
rience unnecessary. A 

. Pettyjohn Machine 
and equipment for only 

$33.� 
Every machine guaranteed _-!!fJIr.liiil!:!:"'!iii;.a Sent on trial. Sand, water 
and cement only materials 

required. Buildings handsome and durable. Big 
money making blocks to sell. Beautiful booklet Free 
TIIEPETTYJOllN cu., 61:; N. Slxt,h St., 1'erreHaute, Ind. 

Scientific AIDerican 

The Greatest 01 all Musical Inventions-the Two.Horn : 

DUPLEX 
PHONOGRAPH 

FREE TRIAL 
NO MONEY IN 

ADVANCE 

I T is the one phonograph that 
gives you all ihe sound vi· 
brations. It has not only 
two horns, buttwo-vibraiiIlg _ 

diaphragms in its sound box. 
Other phonographs have ODe 

diaphragm and one horn.' The' 
Duplex gets all the volume of 
music: � oilier phonogra.phs get 

' the half. Not only·do you �et 
more volume. but you get a bet. 
ter tone.-dearer, sweeter, more 
Ute the original. Our 

FREE CATALOGUE 
will explain fully the superiority of The Duplex. Don'i 
allow anyone to persuade you to buy any other make with­
out firsben.ding for our, catalogue. • 

Save. all the Dealers' 70% Profits ' 
The Duplex is not sold by dealers or instores. We are 

Actual ·!IIaDufadurel'lJ, not 'jobbers, and sell onl,. direct 
from' oor faetol'J to the user, eliminating all middlemen's 
profits, That is why we are ableto maDufaetureand delh'er 
the bEist phonograph made for le!ls ' than ODe· third what 
d¥lers ask for o'her makes not a8 good. 

DUPLEX PHONOGRAPH 

Each !torn is 30 in. lqng 
with I7 in. bell. Cabinet IS. £n. oX I4 £n. oX Ia in. 

FREIGHT · 
PREPAID 

Seven Days' Free Trial . 
We ,allow seven days' free trial in your 

own home i.n which to decide whether you 
wish to keep it. If the machine does not 
make good our every claim":-'volume, quali­

' ty, s'a'vin�, lIatisfaction-just send it back. 
pay an freighi ch&l'gesboth ways. 

All the Latest. lmprovements 
The Duplex "is equipped with a mechanical feed that re­

lieves the record of all the destructive work of propelling 
the reproducer across its surface. Theneedlepoint isheld 
in continuous coniac'&;, with, the inner , (which, i s tlie more-

I &ccurate) wall of the sound wave groove, thus reproducing 
more perfectly, whate"1:'er music wa� _ put into the record 
when it was made. The Duplex has a device by which the 
weight of the reproducer upon the record may be regulated 
to suit the needs of' ihe 'occasion ,  thu8 greatly preserving 
the life and durability of the records. These are exclusive 
features of the Duplex and can 'not be had upon any other 
make ot phonograph., Plays &.11 sizes and makes of disc 
records. , Our J!'ree t:ataJogue e:zplalns everythtng. 
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Details Make The Car 
In The Model 24 

in every feature that makes mechanical excellence and general attractiveness. 
. Constructive Details 

Motor-four-cylinder . vertic;al, 4! inch bore, 4! inch stroke that gives · 
full 25-30 horse power at the road wheels; · . . .  , . . . .  

Transmission-sliding · gear of· a special type . in. which all trouble in 
shifting gears is absolutely avoided. 

Final drive-propeller shaft and bevel gears with· floating type rear 
- axle fitted with ball ·and roller bearings throughout . . .  Wheel base . 

. -108, inches, Wheels 34 inch vvith,4 inch tires, , . , ' . .  ; , \ ,,� ,  All accessories, suell' as' mechau.!<tal sighi'teedJUbricator, circulating - pump, ignition timer, etc., are of the latest and must approved types. 
EqUipment. includes full cape top,- five lamps, :horn, tools.,. storage 

battery, etc. 
Price, as below, $2,000. 
Our catalogue, des·cribing this and five other models-$950 ·to $2500 

-is at your. service.-

Main Office and Factory. Kenosha. Wisc.onsin 
Bran.ches;' 

_ Chicago, _ Milwaukee, _Boston,
' . Philad,e1phia, "  'SaIl Francisco • 

. New York Agency, 3S·40·West 62nd Street. :l'/.cpresentatives in- all leading cities 

T h o m a·s B .  J e ffer� ®.' COmp any' 

T H E.  R I G H T  S PAR H. 
���i�;!in;.���� a�:°i!3a�;T k���i�� 

", ' , 

your stora�e batterIes charged by the 
AIlple Battery Charger. A dYD&.mo 
that ke�s the batteries always full of 
�l�

e
l:;��!� 

k
�o

d
l�!r����\:�t

i
f,nA�:� 

You are no greater Inlellectuall .. 
than your memor,. Easy, inexpen-

ing the battery on the line." write fOT our Bulletin B_1. Specify ,this 
out.fit on your cal: or boat. 

IUfg-. Co., 98 St. Clair St., Dayton, Ohio 

sive. _Increa.ses , income; gives ready 
memory for faces, na.mes, business 

details, studies conversation; develops will, public 
speaking, ' personality. Send - for Free Booklet . 
DWKSON DEMORY SCHOOL, ,'lOO, �rhe Auditorium, CHICA.GO 

O PAQU E PROJ ECTOR for .bowing Photos, Postal Cards, Rook 
and opa.Que objetJr s on the screen in ull.twul 
��i�:�ta1'���i�P�,e�u

t
��:e!t?

r v���nCl�p�c��opes ��; 
Colleges and Iron and Steel Laboratories. New PhoLo�Enlarging Outfits. ' h Photoscl'ipt " ·lobe new method 

� itlEfA,]:f��iVAsitJw� f% L:.l:"lsitLE. 918 Chestnut · Street. Dent. 6. Philadelphia. Po.. 

YO U R  OWN ELECTRIC LI GHT PLANT. 

JULY 6, 1907. 

Expansion Bolts 
For Wood 

Screws 

CATALOG AND SAMPLES ON REQUEST 
SIar Expansion Boll Co., Tras.k Ave. &. Zd St., )layon

·
ne. N. J. 

C OLD GALVANI Z ING.  
AMERICAN PROCES 5 . N O  R O YA LT I ES. 

,SAMPLES ANolNFORMATlON ON APPLICATION . 
· N I C K E L 

Electro�Plating 
·ApDaratU! aDd Material. 

TllK 
Hsnson & V s n Winkle 

Co., 
'S e,,·al'li. N. J .  
28 & 3 0  S .  (:o)1sl St. 

GblCa2'o. 

Gasolene Storage lor Autoists ! ,  , , - � • .  

CUT 41 
LONG 

DISTANCE 
OUTFIT 

THE BOWSER pumps and measures g-asolene from a: buried 
tank directly into the car. No spilling. no evaporation. no leak­
age. no waste and absolutely_safe. 

300.000 ROW8ERS · IN USE. 
Every User of Gasolene

' 
Se

o
nd for Catalog C. 

,So F.}lOWSER- & CO., Ine., 1414 Thomas Street" Fort Wayne, Ind. 

,Where 
Good 

' : O'iJ' 
'Shows 

and 
i mproper . oil can 

never b e-·reconciled. 
The only scientifically per- . 

fect oil�prepared to meet the : 
. requirements of every engine 
and every system of lubrication is 

VACUUM 

MOBILOIL  
T

'
here's a gr�d� of Mobil-

. ·oil- especially adapted to .III-"I.!!! 
your· au·tomobile" . 

_ Our booklet will tell you just what grade to use. 
It's · free. ·Mobiloil sold ·by . 
dealers everywhere in ·cans 
with the patent spout. 

Manufactured by 

"Star of the first Magnitude." 
FACT Number IO-The Underwood Escapement is 

. Faster than the' Fastest Operator. 
The Skilled Mechanic says : "It 

will last a hundred year s." 
UNDERWOOD TYPEWRITER COMPANY. 

New York or AilY"'bere • 

• rm!��!:.B 
15 ,. 21 SUlltla (JUnto .. Stre,," 
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