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THE FASTEST WARSHIP AFLOAT. 

The United States navy possesses in the scout 
cruiser "Salem" the fastest warship in the world. In 
the'recent government standardization trial over the 
measured mile course off Rockland, Maine, this hand
some vessel was driven at a maximum speed of 26.88 
knots, and at an average speed for five runs over the 
mile course of 25.95 knots. This result is particularly 
gratifying because of the fact that the "Salem" is 
equipped with Curtis turbines, a type which is distinct
ly American, having been developed entirely in this 
country. The "Chester," a sister ship driven by Parsons 
turbines, has the distinction of being the second fastest 
warship afloat, her official standardized speed, as deter
mined by the government board, being 23.07 knots for 
five runs over the mile course, and 26.22 knots for her 
fastest mile. In claiming that these two are the fast
est warships afloat; the term ' is restricted to ves
sels which, because of their size, are entitled to rank 
in the cruiser class. The torpedo-boat destroyers, 
whose speed, of course, is very much higher, rank 
more in the boat than in the �hip class, and should be 
co'nsid��ed by themselves. 

Reports have been cabled from the other side of the 
Atlantic to the effect that tIie cruiser, battleship ':In
domitable" steamed at higher speeds than thQse ; but 
the reports lack verification, and indeed a semi-official 
organ has stated that the builders were satisfied to

' 
se

cure the 25 knots called for by contract: The Parsons 
turbines were not pushed muc IC beyond the 41,000 
horse-power, which, it was estimated, would be, suf
ficient for the contract speed. 

In addition to the "Salem" and "Chester," the scout 
class includes the "Birmingham," which is equipped 
with reciprocating engines ; and advantage is to be 
taken of the opportunity thus afforded to carry out 
competitive trials of the three boats under absolutely 
identical conditions. The trials will be made simul
taneously, with the boats in close proximity to each 
other and using the same quality of coal. Several 
runs will be made off the Maine coast at different 
speeds, when careful measurements will be taken of 
coal and water consumption, and much other technical 

. data will be secured. The unrivaled opportunity thus 
afforded for testing the three leading types of motive 
power has never. before 1:)een presented ; and the re
sults cannot fail to have a far-reaching effect in the 
field. of marine engineering. In a subsequent issue, 
we hope to give the full official data secured during 
the recent run of the "Salem." 

PRESENT CONDITION OF THE PAN·AMERICAN 

RAILWAY. 

Attention is directed again to the ambitious project 
for a Pan-American railway, by a recent report on 
that subject. Apart from' its sentimental interest, the 
plan of connecting North America with the countries 
of Central and South America is destined to have an 
exceedingly important effect, both in dev:eloping Cen
tral America and in increasing the volume of commer· 
cial, business between the United States and South 
America. The enterprise, because of its magnitude, 
can never be undertaken in toto by any single corpora
tion. In this respect, it is, not unlike the proposed 
Cape to Cairo railway in South Africa. It has come to 
be recognized, on both continents, that a main . artery 
of such enormous length can be commercially success-
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ful only if the individual states and countries through 
which it is to pass are oP,ened up by 'means of feeder 
lines, for the development of the local territory which 
is to be traversed. If this be done, the main line, upon 
its completion, will find a considerable amount of traf
fic already available. According to the report, about 
four thousand miles of the total ten thousand four 
hundred miles necessary to connect New York and 
Buenos Ayres have yet to be completed. At present, 
about four' hundred miles of this gap are under con
struction, which leav.es thirty-six hundred I)'lilel;! to be 
undertaken before the system is completed. The vari
ous governments are living up to their pledges of 
assistance, by making land grants and by giving finan
cial and other support. There is to-day a continuous 
stretch of railway communication from the latitude of 
Hudson Bay to the southern line of Mexico ; and in 
South America there is unbroken railway communica
tion from Buenos Ayres to the Bolivian border line. 
Also, in South America, work is being done on the 
connecting links in Colombia, Ecuador, Peru, and Bo
livia, while interoceanic lines are being constructed in 
Costa Rica and Nicaragua which, when the main line 
is completed, will act as important connections and 
feeders. 

••••• 

CONSERVATION OF OUR FUEL RESOURCES. 

It would be a mistake to suppose that the recent 
gathering at the White House, to promote the conser
vation of the natural resources of the country, was 
the first official step taken by the government for that 
purpose. Everybody is aware, or should be, of the 
good work that is being done by the government in 
the Department of F'orestry in the preservation ,of our 
timber supply ; and equally, if not more important, 
have been the labors of the United States Geological 
Survey in the effort to conserve our natural supplies 
of fuel by the very simple expedient of teaching us 
how to use what we do consume, to better economical 
advantage; In carrying on its work of testing the 
fuels used by the government, the Geological Survey 
has gathered data of wide variety, which have proved 
to be of great economical value in' the industrial 
world. The work of the department in the investi
gation of the gas engine alone, has been very valu
able in showing its high economy as compared with 
the average steam engine. It has proved, for in
stance, in its testing plant, that the gas engine will 
develop from two to three times as much power from a 
given amount of coal as is being developed to-day from 
steam engines of the same capacity-the degree of 
comparative economy depending, of course, upon the 
conditions under which the steam engine is being op
erated. In this connection, the tests which have been 
made of the fuel value of various coals have estab
lished the important fact that many coals, which are 
practically worthless for steam raising, are entirely 
serviceable for use in gas producers. The importance 
of this investigation in its bearing upon the fuel sup
plies of the West, can scarcely be overestimated ; for 
the supplies of high-grade coal in the West are very 
limited, while there are millions of acres of the poor
est forms of coal, known as lignites. It is largely due, 
furthermore, to the labors of the Survey, in making 
a general analysis of the coals of the country, that 
coal is  now being purchased on the basis of its heating 
value, definite specifications being drawn up, covering 
this and kindred features. The beneficial effects of 
this system have been shown in the case of the S,tate, 
War, and Navy Building in Washington, in which, un
der the new system, the government is said to be sav
ing fifteen thousand a year in the coal bill alone. 

••• I. 
POWER CONSUMPTION IN THE RAPID TRANSIT 

SUBWAY. 

Striking evidence of the accuracy with which the 
electrical engineer is able to calculate beforehand the 
amount of power which will be necessary to perform a 
specified duty, is afforded by the statistics of operation 
of the New York Subway and by tests which were 
recently made by Mr. Stillwell, the designer of the 
electrical features of that system. 

In determining the capacity of the motors for the 
subway cars, there was but little data available that 
was applicable to the case in hand. The Manhattan 
Elevated Railway, it is true, supplied some data ; but 
the trains were lighter, were run at slower speed, and 
in the open. The results obtained with the electric 
cars in the London "tubes" were vitiated by the fact 
that the trains were lighter and slower, and particu
larly by the fact that, since they practically filled the 
tubes, the air resistance was of a different character 
from that which would be encountered in the rapid 
transit subway. It  was finally decided to use, for ex
press service, eight-car trains, of which five were to be 
motor cars, and for local service five-car trains, made up 
of three motor cars and two trailers. Each motor car 
was provided with two 200-horse-power motors, thus 
giving a capacity of 2,000 horse-power for the expresses, 
and 1,200 horse-power for the local trains. The accur· 
acy with which electrical estimates of this character are 

now made by competent engineers, is shown by the 
fact that in their daily service, the motors have given 
slightly better results than were called for by the 
specifications, and this in spite of the fact that, in the 
later months of service, heavier cars have been adopt
ed than were originally planned. 

When we bear in mind that in weight, speed, capa
city, and rate of acceleration, this road is in advance 
of any current practice in the world, or at any rate, 
was so at the time ,of its deSign, these results must be 
admitted to be extremely creditable. 

The results of the tests show that although, during 
rush hours, the speed of the express trains sometimes 
falls below 25 miles per hour, this falling off is due to 
the increase in the length of station stops beyond tho · 
average of 25 seconds per stop anticipated in the pre
liminary calculations. 

As regards the possibility of increasing the capacillw' 
of the subWaY, there is little hope of any relief from 
an increase of the power of the motors. Under exist
ing conditions of handling the traffic, faster runs be
tween stations would simply mean longer stops by 
signal at the entrance to stations. We are inclined to 
think that the best means of accelerating the service 
is that offered by Mr. Arnold in his recent report to 
the Public Service Commission, in which he advocates 
the double-decking of the express stations, and the 
provision at these stations of two tracks for each ex
press track-a provision which would enable two 
express trains running in the same direction to unload 
and load their passengers at the same time. 

• • • 
STEEL TIES ON ROADS WITH HEAVY TRAFFIC. 

Apropos of the questi�n of conserving the natural 
resources of the country, among which our timber sup· 
plies are those that are being the most rapidly depleted, 
the question of the use of steel in place of wooden 
ties becomes of increasing importance. Generally 
speaking, experiments made by various railroads with 
steel ties have not given the encouraging results that 
were looked for ; but the failures have not been of 
such a character as to prove that the steel tie is in
herently and essentially unfit for railway service. 
Rather, we are inclined to think the failures have been 
due to details of form and fastenings. This is borne 
out by the fact that an important mineral road, the 
Bessemer and Lake Erie Railroad, which carries the 
heaviest mineral traffic of any system in the world, has 
adopted the steel tie as standard, using what is known 
as the Carnegie I-beam type. The road runs from 
Conneaut, Lake .Erie, to Bessemer, Pa., a distance of 
154 miles ; it is full of undulating grades and a large 
amount of curvature, in which curves of four· to 'six 
degrees are frequent, with a few of even sharper curva
ture. Last year the road carried twelve and a, half 
million net tons of freight, and adding the passenger 
trains, the gross tonnage was over twenty millions. 
The locomotives weigh 125 tons, and over 90 per cent 
of the freight cars carry from 55 to 60  tons of freight 
apiece ; conditions which, as every railroad engineer 
will recognize, are very trying upon the track and 
roadbed. 

The experiments with steel ties began in 1900, when 
the company laid half a mile of track with inverte<i 
trough-shaped steel ties. When these failed to give 
satisfaction, except so far as they proved in their eight 
years of service that corrosion of the metal was quite 
insignificant, four and a half miles of track was laid 
with a heavy I-beam tie. The results were so encourag
ing that an improved tie of this section has been adopt
ed as standard on the whole road. The track construc
tion consists of 100-pound rails, 33 feet in length, with 
twenty steel ties to the rail. The ties are 5% inches 
deep, 8% feet long, with a top face 4% inches and a 
bottom face 8 inches wide. The rail is held to the tie 
by means of a clip on either side bolted to the top 
flange. We understand that the company's engineers 
regard that portion of the tracks which is laid with 
steel ties as being superior, on every point of compari
son, to that which is laid with wooden ties. The fast
enings hold the rails absolutely to gage, even on very 
sharp curves; and they are more effective in preventing 
creeping of' the rails-a phenomenon which, under cer
tain conditions, has caused a large amount of trouble 
and expense. Moreover, the behavior of the ties under 
derailments is admirable, for they show merely a slight 
bending of the flanges, under conditions in which the 
wood ties have been completely wrecked. Finally, it 
has been proved by carefully kept records of the road, 
that the expense of maintaining the steel-tie track in. 
level and alinement is 25 per cent less than it is on 
wooden-tie track. 

.� .... 
The new Zeppelin airship, which is 426 feet long and 

43 feet in diameter, and which has a carrying capacity 
of twelve men and a radius of action of 1,440 miles, 
is about to be tried in Germany. Before purchasing 
it, the government has made the requirement that it 
.shall be capable of landing on the ground safely in
stead of on floats on Lake Constance. It is expected 
to make a long-distance flight from Friedrichshaven 
to Mayence. 
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THE IRRIGATION OF EGYPT AND THE SUCCESS OF THE 
ASWAN DAM. 

Although frequent adverse reports have been circu
lated respecting the policy of the British administra
tion in Egypt in sinking such a vast amount of money 
in the construction of the Aswan barrage, the official 
statements for the year 1907,  which have recently 
been published concerning the results of the irriga
tion arrangements during that year, offer conclusive 
evidence respecting the foresight of the responsible 
authorities, especially of Sir William Garstin, through 
whose initiative the enterprise was carried to con
clusion_ During the past year the Nile reached the 
lowest level that has yet been reached in the history 
of modern Egypt since 1877, and it is pointed out that 
but for the existence of the vast volume of water im
pounded by the dam to supplement the low Nile during 
the season of drought, the country would have been 
plunged into the horre!' of a famine_ The year under 
review constituted the eighth successive lean year 
so far as the river flood_ was concerned. On Janu
ary 1 the gage reading at Wady Halfa presaged 
the impending state of affairs, since the record was 
11.8 inches below the average of the preceding years. 
The low readings prevailed until the middle of March, 
when an improvement took place, and the river levels 
were well maintained until June 5, at which date 
they were 7.8 inches above the normal. Then unfor
tunately a rapid fall ensued for ten sw;ceBsive days. 

On June 15 the annual rise of thfl river commenced, 
but the date was very late, and the rise itself slow 
and feeble. The maximum height of water recorded 
at Aswan, and the duration of the period the river 
remained below the average level, were the worst in
stances on record since the irrigation works were 
started in the country. It  became imperative that 
every ounce of _water should be carefully husbanded, 
and so black was the outlook, that the authorities were 
considerably perturbed. In the third week of Septem
ber, however, a slight improvement took place. "Had 
it not been for this relief," states the consul-general 
in his latest report, "the results as regards flood 
irrigation would have been little short of disastrous." 

The filling of the Aswan reservoir commenced on 
November 26 ,  1906,  and eight weeks were occupied 
in the operation, which was completed by January 15 
of last year. Discharge from the reservoir to sup
plement the volume of water in the river was begun 
on April 1,  and by August 1 the reservoir was emptied. 
Owing to the adverse conditions prevailing, the work 
of regulating the water discharge so as to secure tho 
most useful and economical results required a con
siderable amount of study and calculation upon the 
part of the engineers in charge of the dam. The suc· 
cess achieved, notwithstanding the poorness of the 
flood in providing a sufficient quantitY,of water for the 
summer irrigation of last year, the consul-general at
tributes very largely to the skillful management of the 
irrigation engineers. The result was that the area of 
lInirrigated land was reduced. to very small propor
tions. 

Some idea of the benefits that have accrued to 
Egypt by the realization of this barrage scheme, in ad� 
dition to its salvation of the crops of last year, may 
be gathered from the steady diminution of unirrigated 
land that has been effected every year since the' work 
was completed. In 1877 the low and poor flood resulted 
in over 1,030,000 acres of land being deprived of its 
water supply. In 1907 the extent of this area was only 
115,756 acres, showing that, as a result of the barrage, 
some 90 per cent of the area affected by a low Nile 
thirty years ago has been definitely assured, of a 
water supply during the summer. 

As is well known, it has been decided to increase 
the height of the Aswan barrage by 16 .5  feet, and the 
water level by 23 .1  feet, the result of which will be 
to more than double the present capacity of the reser
voir. The scheme has been severely criticised, but the 
fact that it will exercise considerable influence upon 
the country cannot be disputed. It will bring under 
cultivation an additional 1,000,000 acres of excellent 
land in the Delta, by insuring a summer supply of 
water just at the time when it is most urgently re
quired by the crops. The works are now in active 
progress. At first it  was suggested that public tea
ders should be secured for carrying out the enter
prise, but wiser counsel prevailed, it being urged that 
under the peculiar circumstances greater advantage 
would be secured by intrusting the scheme to the 
original constructors, since they were familiar with 
the special difficulties that would have to be sur
mounted. Work has been commenced on the founda
tions, and it is estimated that the task will occupy five 
years. The total cost, including compensation for 
inundated property in Nubia, and the preservation of 
the Nubian monuments, will approximate $7,500,000. 

Other irrigation works of large dimensions are in 
progress or having the preliminary surveys prepared. 
These will affect more particularly the Soudan, but it 
is held that Egypt should have first claim upon such 
works for storing the water of the Nile. The Esneb 
barrage is rapidly approaching completion, together 
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with numerous distributing channels and ditches. 
Surveys of the Blue Nile are in progress in connec
tion with the barrage that it is proposed to throw 
across the river at Sennar. This work cannot be 
taken in hand however. until the railroad is pushed 
forward to that point for the transport of the neces
sary supplies. It is also proposed to remodel the 
White Nile together with the laying out of a complete 
canalization and drainage system of the country 
through which it passes, which will result in obtain
ing a considerable area of highly fertile land. This 
work, however, is  considerably hampered by the high 
level of the river in autumn and winter months. Two 
years will have to elapse before it will be possible to 
prepare accurate estimates for the work projected. 

• •• • 
SPECIAL SCHOOLS FOR EMINENTLY GIFTED PUPIL!!. 
Prof. Petzold has made the interesting suggestion 

of founding some special institution 'devoted to the 
education of the intellectual elite. He hopes thus 
to rear an intellectual aristocracy, which in his opinion 
would exert a far greater influence on the development 
of civilization than large numbers of moderately 
gifted individuals. 

It  may be said that the pupils of the average col
lege can be intellectually classified into three sets, 
the highest of which comprises the few eminently 
gifted ( about. ten per cent of the total ) ,  the interme
diate class of which constitutes the intelligent but 
less brilliant average pupils, who number about 
eighty per cent, and finally the lowest class which 
constitutes roughly about ten per cent of the total. 
It is a pedagogic truism that all teachers endeavor to.fit 
as many as possible for an upper class, and that they 
are compelled to devote most of their time to the 
moderately gifted and even to the less intelligent pu
pils, repeating over and over again the same rules of 
grammar and the same mathematical theorems to the 
intense weariness of the more gifted. Hence the 
students blessed with exceptional mentality are never 
trained fully to take advantage of their capacities, 
and dwell in intellectual semi-idleness. It may b3 
said that practically all schools are intended mainly 
for the bellefit of the moderately gifted, the interests 
of both the less gifted and best pupils being sacri
ficed. 

The demand for a progressive individualization of 
instruction is now more keenly felt than ever, largely 
because of the uniformity in the curriculum of most 
schools and colleges. A step in attaining this goal 
would be taken if clite schools could be founded. 

THE EMANATION OF SODIUM. 

In a recent issue of Nature appears a description of 
the 'action of what appears to be an emanation or vola
tile vapor liberated by the surface of freshly-cut metal
lic sodium. The phenomenon was observed by C. E. S. 
Phillips during the course of some experiments' upon 
the contact potential difference between the alkaline 
metals and glass. F'reshly-cut sodium rapidly dis
charged an electroscope, the action occurring only if 
gold leaf was negatively charged, and ceasing com
pletely when a membrane of celluloid was introduced, 
sufficiently thin to give interference colors. That the 
discharging action is due to a vapor would seem to 
follow from the fact that a small current of air, di
rected so as to carry the supposed gas away from the 
charged plate of the electroscope, enabled the leaf to 
retain its charge. All action ceases on the prolonged 
heating to the melting point of the metal. After some 
hours, if allowed to stand, the sodium shows signs of 
recovering its power. Inasmuch as all portions of the 
same block of sodium do not exhibit the action to the 
same extent, the effect may be due to some radioactive 
itnpurity. Experiments are now in progress for the 
purpose of concentrating the active parts, to decide 
whether or not the phenomenon may be thus explained, 
or whether sodium really has an emanation. 

,., .e, • 
THE CURRENT SUPPLEMENT. 

The opening article of the current SUPPLEMENT, No. 
1696,  deals with the disposal of New York city's' re
fuse. The author is Mr. H. deB. Parsons, a well-known 
civil engineer, who writes with authority on the sub
ject. Mr. Pigg's exhaustive paper on locomotive cab
signaling devices is brought to a conclusion. A better_ 
review of the entire state of the a rt than Mr. Pigg has 
given can hardly be desired. Some sensible -observa
tions on mechanical flight are published, the burden 
of which is that slowness, and not speed, should really 
be the ultimate aim of flying-machine designers. Prof. 
Korn's telephotographic apparatus will soon be intro
duced in this country in an experimental way. In view 
of this fact, a very complete description of the instru
ment, in which even the technical details are entered 
into, is published. , The article is written by the Paris 
correspondent of the SCIENTIFIC AMERICAN, "whose in
formation has been obtained from a personal study of 
the machine during its construction in Paris. The 
vital necessity of preserving our trees from the rav
ages of fungi is set forth in an article tellingly illus
trated by several striking photographs. 

5 
SCIENCE NOTES. 

Illness having followed eating oysters of a decidedly 
bluish green color, an analysis made by J. T. Willard 
disclosed the presence of copper to the extent of 0.212 
per cent of the dry substance in one instance. Other 
tests of fresh and canned oysters on the Kansas mar
ket showed copper to be present in every case. Twen
ty-six samples from various localities were secured 
directly from the shells, and copper found in every 
instance, the average amount in the dry substance 
being 0.059 per cent. Copper seems, therefore, to be 
a normal constituent of oysters, and it is probable that 
some individuals may be affected by it when present 
in the larger amounts. 

The method which has been worked out by A. De 
Quervain for observing air currents in the upper atmo
sphere by means of small balloons is now used with 
success on the Continent. During moderately clear 
weather, the balloons are sent up at intervals, and 
they are observed by a special form of theodolite so 
that the azimuth and angular height of a balloon is 
always seen. To determine the exact position, a length 
must also be known, and this is given by the height of 
the balloon, by multiplying the ascending speed by the 
time which has elapsed since the start. It is found that 
the speed of rise can be taken as about constant for 
the greater part of the ascension. The instrument 
will follow the balloons for nearly forty miles distance, 
and the height depends on the size of the balloon. It 
may reach six miles. The present method was used 
at Zurich in January of last year" during the period 
of unusual barometric pressures, which were extremely 
high in Europe. Balloons were sent up every day and 
were observed at a maximum height of 22,000' feet. 
From the 17th to the 21st, during which period the 
anti-cyclone center was shifted, while remaining near 
the English Channel , the obs,ervations showed a re
markable fact in the existence of a north current above 
13,000 feet altitude. It was also noted that during the 
period the direction of the currents turned from right 
to left as the altitude increased, which is contrary 
to the general rule. The Meteorological Institute of 
Switzerland intends to continue this work during the 
present year, and it will no doubt be a valuable aid 
in the observation of upper air currents. 

A paragraph recently appeared in a contemporary 
pointing out that the ancient Assyrian records afford 
practically conclusive evidence as to the former exist
ence of elephants in the Euphrates valley. Confirma
tion of this is afforded by the discovery in Armenia 
during the Crimean war of fossil or sub-fossil remains 
of an elephant apparently intermediate between the 
living Indian species and the mammottJ,. Under the 
light of the new evidence there seems, however, little 
doubt that the Euphrates elephant was a western race 
of the Indian species, which was killed off during the 
early historic period. Mention -of the mammoth re
minds me that an American writer has recently given 
a restoration with the tips of the tusks curving down
ward instead of upward. It is suggested that the tusks 
were employed somewhat in the fashion of rakes for 
digging in the snow. Unfortunately for the theory, 
the skull of the Ilford mammoth in the British Mu
seum shows that the upward curvature of the points 
of the tusks is correct. One other point connected with 
elephants has much interested me. A gentleman re
cently brought to the British Museum about half a peck 
of stones asserted to have been taken from the stomach 
of an African elephant. The stones are quite angular 
and unworn. It was stated by the donor that other 
instances of the same nature are known to hunters. 
If such stones are habitually swallowed by elephants, 
one wonders, in the first place, that they do not seri
ously damage the molar teeth, and secondly, why it is 
that they do not, become rounded. It may be added 
that the same gentleman recently demonstrated the 
existence of the stone-swallowing habit in crocodiles. 

-,.,. . 
THE OUTCOME OF THE LEMOINE CASE. 

News comes from Paris that Judge Poittevin has 
been suspended from the bench for three years for 
allowing Lemoine, the diamond manufacturing swin
dler, to have his freedom after he was arrested, thus 
enabling him to escape. 

Judge Poittevin justifies ·his action on the ground 
that the diamond industry and the diamond workers 
were threatened by Lemoine's pretensions to be able 
to manufacture the gems, and he deemed it the quick
est way to establish quietude to allow Lemoine to prove 
himself a swindler. 

The Appellate Division of the Supreme Court of the 
State of New York has decided that the Fifth Avenue 
Coach Company, which operates a coach line on Fifth 
Avenue, could not display signs or advertisements on 
the exterior of its coaches. The court held that the 
displaying of such signs is not a necessary incident of 
the plaintiff's business. When we consider the ad. 
vertising wlrich is carried on the omnibuses and motor 
boats of Paris and London, we may indeed be thank
ful that New York has been spared. 



THE CURIOSITIES OF FEELING, HEARING, SEEING AND 
SMELLING. 

BY JACQUES BOYER. 

There has been in operation for some time, at the 
Sorbonne, a laboratory which is  little known to the 
public but which is the scene of very interesting ex
periments in the measurement of hodily sensations. 
Nearly all of the ingenious apparatus employed in 
these experiments was invented by M. Charles Henry, 
the director of the laboratory. 

Sensation is the state of. consciousness which is 
produced when an organ of sense is affected by sound, 
light, heat, or any other physical agent. Sensations, 

Fig. t.-Henry's Pupilometer, Used to Determine 
the Direct Eftect of Light on the Iris. 

Fig. 7.-Applying Alternating Currents In
duced by Musical Vibrations to the Body. 
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to produce each sensation, in tracing the curve of 
results and in calculating therefrom the mathematical 
formula. The principal difficulty is to obtain the 
necessary precision and to extend the examination to 
sufficiently wide limits. This field of research has 
scarcely been explored and consequently it was neces
sary to devise new apparatus for every c3;se. 

For visual sensations Henry constructed a photopto
meter based on the principle that the amount of light 
which passes through an opening in a diaphragm is 
proportional to the area of the opening. The rays 
emitted by the source of light traverse an oiled paper 
before they reach the diaphragm, and form an image 

Fig. 2.-Testlng the Hearing with the 
Audiometer. 

Fig. 5.-Dumb·bell for the Study of Fatigue. 

}'ig. G.-Henry's Apparatus for the Study of 
Mental Vision. 

closed at its outer end by a disk of ground glass 4 
inches in diameter, which is marked with concentric 
numbered circles. Wh�nthe image of ,the pupil 
formed by the aqueous humor coincides with one of 
these circles the pupil is  magnified 10 diameters. The 
iris is illuminated by light coming through the peri
pheral part of the ground glass, outside of the image. 
By applying to the ground glass rings of blackened 
copper and colored glass, with openings exactly equal 
in diameter to the image of the pupil, and suddenly 
removing these rings, the effects produced on the pupil 
by changes in the illumination of the iris can be 
studied by a method which makes no change. in the 

Fig. a.-Henry's Olfactometer for Measuring 
Acuteness of Smell. 

}'ig. 4.-An Experi Dlent in Thermal 
Sensation. 
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in fact, are all that we know directly and to them 
alone we owe our consciousness of the existence of 
the universe. Scientific men endeavor to substitute 
for crude sensations, depending on many circumstances 
and consequently difficult to observe with accuracy, 
l)Urified sensations, agreeing with each other as closely 
as possible and thus appearing to be independent of 
the individual and his particular condition. Since, 
then, there is an evident connection between the action 
of the environment and the reaction of the senses, 
the, task of the physiologist consists in determining 
with precision the intensity of the stimulus required 

of the opening on a screen placed before the eye.:. By 
varying the size of the opening and the power and 
distance of the source any desired intensity of illum
ination can be obtained, and by noting carefully the 
sensations produced the law can be determined. 

Henry's pupilometer (Fig. 1)- is used in demonstrat
ing the direct effect of light on the iris. The appa
ratus consists of a series of three cylinders. The 
smallest cylinder terminates in a diaphragm pierced 
by a small hole which is  placed at the anterior focus 
of the eye (12. 8  millimeters or about lh inch in front 
of the cornea). The outermost and largest tube is 

illumination of the pupil itself. Experiments with 
this instrument prove that dilatation of the pupil 
almost invariably follows darkening of the iris. 

M. Henry has also succeeded in measuring the 
acuteness of mental vision with the aid of a simple 
and original apparatus (Fig. 6 ) . In other words, he 
has proved that the pupil can dilate under the influ
ence of the brain. The experimenter views through a 
convex lens a card bearing a simple diagram and 
moves the card along a scale until the diagram is 
barely discernible. The diameter of the pupil is then 

(Ooncluded on page 8.) 



THE CALIFORNIA CONDOR. 

BY WILLIAM L. FINLEY. 
The report that the California condor {GymnogYP3 

caZitornianus) will soon become extinct is not with
out foundation. It  has a range more .restricted than 
any other bird of prey. Since the time when the 
western part of the United States was settled, the 
breeding range has contracted, and the condor's num
bers have greatly decreased ; although it is still found 
in the wilder mountainous sections, it is nowhere 
common. 

Scientific ADlerican 
The main, cause which has been given for the de

crease in condor numbers seems to be that when stock 
raising became common in California years ago, in 
order to secure pasture during the dry months, the 
rangers were compelled to drive their herds back into 
the more remote mountainous parts. Here they in
vaded the retreats of panthers, grizzlies, and coyotes. 
These preyed .upon calves and sheep and created con
siderable damage. The quickest and best way of get
ting rid of these animals was by baiting the carcasses 
with poison. Since the condors came to' feed on the 

7 
poisoned animals, numbers of the big birds were 
undoubtedly killed in this way. Almost any other 
bird might hold its own in the struggle for existence 
against these forces, but the condor is too slow in 
recuperating its numbers. Even under favorable cir
cumstances, each pair of condors will raise but one 
offspring a year. Oftentimes a pair of condors are 
very irregular in nesting. One collector states that 
in a certain locality where a pair of the birds live, 
they have nested but three times in about twelve 
years. Under these conditions it is not surprising 

]Seat and Egg of the California Condor, Showing the Material Composing the Floor 

of the Nest Cave. 

Condor Chick One Day Old. Weight Less Than One Pound. The Down is 
White ; the Head, Neck, and Feet Are Flesh-Colored. 

Young Condor, Fifty-four Days Old. WeJght About Seven Pounds. 
No Feathers as Yet. 

Photograpbs copyright 19<17 by Ii. '1'. Boblman and WUliam L. Finley. 

Condors Are Very Aft'ectionate. They Like to Nibble and Caress Each Other. These Birds Are 
the Parents of the Young Bird Shown at the Left. 

"Engines Reversed." The Condor Is So Heavy and Its Momentum So 
Great That It Alights On a Tree With Diftlculty. 

In Their Demonstrations of Aft'ection the Birds Sometimes Crowd Each 
Other Oft' a Perch. 

THE CALIFORNIA CONDOR. 
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that the condor numbers are decreasing, and unless 
the needed protection is given, this bird will undoubt
edly follow the great auk. 

The best early historical account of the California 
condor was published in Hutchings' California Maga
zine in the June, July and August numbers of 1859.  
It was written by Mr. Alexander S. Taylor. Although 
the bird had been known to the scientific world since 
mentioned by Shaw in 1779,  yet neither the bird nor 
the egg had been properly described, except from hear
say. Both Douglas in 1827, and Townsend in 1837,  as 
related in Audubon, failed to discover the nest or ever 
got to sep the eggs. Douglas assumed and stated dog
matically that the color of the egg was "jet black," 
which information was secured from the Indians. 

It  is  interesting to note that the egg taken at this 
time, from which Mr. Taylor secured his description, 
is still in existence. This is very likely the oldest 
egg of the California condor, and is now in the c�llec
tion of J. H. Gurney in England. The egg was secured 
from a hunter who took it the last week in April, 
1859 .  Mr. Taylor recounts that the egg was laid in 
the hollow of a tall oak tree near the summit of one 
of the ' highest peaks in the vicinity of Tularcitos, 
near a place called Cunejos. This is the only record 
we have of the condor ever nesting in a tree, and 
although this record has been repeated in many books 
on ornithology, it cannot be regarded as completely 
authentic. It may safely be said that the nesting site 
of the California condor is always a pot-hole in the 
side of a cliff, a cave, or a recess in behind a large 
rock on the stefo)p mountain side. There is no effort 
at nest building, but the single egg is laid on the bare 
ground. 

The egg which Mr. Taylor secured weighed ten and 
a half ounces and the contents weighed eight and 
three-quarter ounces. A specimen that was killed on 
the beach at Monterey at this time was carefully meas
ured by Mr. Taylor. It weighed twenty pounds ; from 
beak to the end of tail feathers it measured four feet 
and a half ; from tip to tip of wing it measured eight 
feet four inches ; one wing, three feet three inches ; 
tail feathers, twelve in number, fifteen inches long. 

As to the size of a full grown California condor, 
Mr. Frank Stephens says : "I believe that a bird 
that measures full ten feet, laid on its back on the 
fioor and marked at wing tips without really stretch
ing the bird, is Itn exceptionally large bird." Mr. 
Stephens gives the measurements and weights of six 
different condors as follows, the first three killed at 
Julian, the fourth at Ballena, and the other two at 
Santa Ysabel, California. 

1. March 13, 1888 ; length, 44.1 inches ; spread, 102.4 
inches ( 1,120x2,600 millimeters ) ;  female, not quite ma
ture ; weight, 16 pounds. 

2 .  May 11, 1888 ; length, 45 .7 ; spread, 112.2 ( 1 ,160 x 
2,850 millimeters ) ;  adult male ; weight, 19 pounds, 
eviscerated. 

3 .  June 2, 1888 ; length, 43 .1 ; spread, 110.7 ( 1,095 x 
2 ,812 millimeters ) ;  weight, 21 pounds. 

4 .  June 25, 1 888 ; length, 44.3 ; spread, 110 ( 1,125 x 
2,794 millimeters ) ;  adult male ; weight, 20 pounds. 

5 .  May 10, 1899 ; length, 44 ; spread, 112 ( 1 ,118 x 
2,848 millimeters ) ;  female, not quite mature. 

6 .  May 24, 1899 ; length, 45 ; spread, 112 ( 1,140 x 
2,845 millimeters ) ;  a dult male. 

In some of our works on ornithology, the authors 
seem to think that the California condor lays two 
eggs, although there is no authority for such a state
ment, except by analogy with the turkey-buzzard. 

One collector states, "I know positively of three in
stances where they laid but one egg and no instance 
where they laid more than one. I have talked with 
other men that know and they say they lay only one 
egg at a setting, which I am satisfied is right." An
other collector gives these facts. "A condor never lays 
a second egg in the same season. I have taken eight 
of them, and never more than one in a nest. Most 
people think that the bird lays two eggs. I have 
investigated several such stories and always found 
them to be buzzards' nests." 

Fourteen different eggs of the California condor 
show the following measurements in inches : 2 .48 x 4 .08,  
2.53 x 4.28, 2 .55 x 4.39,  2 .58 x 4 .57 ,  2 .59 x 4 .52,  2 .60 x 4 .30,  
2 .62  x ·4 .38,  2 .62  x 4 .44,  2 .62  x 4 .52,  2 .65 x 4.40,  2 .68 x 4.28, 
2.68 x 4 .50, 2 .70 x 4.50,  and 2.73 x 4 .22 .  

The size and strength of the condor have often been 
exaggerated. There have been many absurd stories 
about these birds killing sheep and other animals. A 
short time ago I saw an account in a daily paper of 
where a hunter claimed he saw a condor sailing away 
with a hind quarter of venison in its talons. Mr. 
Alexander Taylor makes the statement that this vul
ture has been known to kill and carry off a hare in. 
its claws. It is extremely doubtful that one of these 
birds would ever attack a living animal. The habit of 
this vulture is to wait till after death.  As to the 
condor's carrying its prey, this is easily c iscredited 
by a study . of the condor foot. The claws are blunt 
and weak, and the foot is not adapted for grqsping or 
carrying as an ordinary bird of prey. 

In reE?ard to the range of the Oalifornia condor, it 
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is sure to be somewhat vague as long as we have wid.e 
stretches of rough mountainous regions in the West 
where little or no study has been given. We find a 
few scattered in the San Jacinto Range, w4ich is a 
small range about forty or fifty miles from the coast 
extending through Riverside and San Diego counties. 
A few have been noted in the lower end of tho San 
Bernardino Range during recent years. Where the 
San Gabriel Mountains cut through Los Angeles Coun
ty, condors are a little more numerous, and from this 
district throughout the mountainous regions of Los 
Angeles, Ventura, Santa Barbara, San Luis Obispo, 
and Monterey counties, the largest number of these 
birds are found, but they are nowhere common. There 
have been a few straggling records of the condor north 
of Monterey County in California, but none of recent 
date. The most striking record on the present range 
of the California condor is one from Douglas County 
in southern Oregon. This seems very unusual, as we 
can find nothing else in recent years of the bird living 
between the San Francisco region and this place, 
although it is a stretch of several hundred miles. 

The Oregon records were given by Mr. George Peck 
and his son Mr. Henry Peck, who are both reliable 
ornithologists, and who were both well acquainted 
with the bird in southern California. Mr. Henry Peck 
informs me that on or about July 4,  1903, he and his 
father saw two California condors at Drain, Douglas 
County, Oregon. They were quite high in the air and 
were sailing about over the mountains. The elder Mr. 
Peck saw them several times after that. He states the 
birds were instantly recognized by both of them. Again 
in March, 1904, Mr. Henry Peck writes, "I saw four 
condors which were very close to me, almost within 
gun shot. I recognized them first by their size, and 
second by the white feathers under their wings. The 
birds were all llying very low, as there was a high 
wind blowing." Mr. Peck also gives the record of a 
condor that was killed on the coast of southern Oregon 
a number of years ago. 

These records seem to' show that if the California 
condor was formerly found in the region of the Co
lumbia River, the numbers have decreased and the last 
of these northern birds seem to have taken refuge in 
the rough mountain region of southern Oregon, while 
the range of the condor in California J:'tas contracted 
to regions from Monterey County south through the 
mountains of the Coast Range and the extension of 
the San Bernardino Range into Lower California. 

The accompanying photographs were made by Mr. 
Herman T. Bohlman, who accompanied me in 1906 on 
an expedition for the purpose of studying and photo
graphing the condor in its native haunts. The splen
did pictures herewith published testify to the success 
of the expedition. In the columns of the current issue 
of the SCIENTIFIC AMERICAN SUPPLEMEN1' will be found 
a more or less detailed account of my observations. 

THE LABORATORY OF THE PHYSIOLOGY OF SENSATION 
AT THE UNIVERSITY OF PARIS. 

( Concluded from page 6 . )  
noted. The experiment is  then modified b y  suppress
ing the lens and receding from the diagram until it 
again becomes indistinguishable. The pupil is then 
found to have dilated more or less, according to the 
character of the object viewed. As the quantity of 
light received by the eye was the flame in each case 
and only the distance of the object varied, the dilata
tion of the pupil must have been the result of a 
cerebral reflex action excited by the idea of distance. 
In some persons this reflex is  related to the acutenfss 
of vision. 

For auditory sensations Henry has devised an in
strument based on the principle, analogous to the 
optical principle already mentioned, that the intensity 
of a sound which reaches the ear through an orifice in 

. a sound-proof screen is proportional to the area of that 
orifice. Henry's audiometer ( Fig. 2 )  consists of a 
copper tube divided by a transverse diaphragm into 
two chambers. Of these, one communicates with a 
rubber bag which incloses the source of sound ( a  
watch ) ,  and the other with a rubber tube which is 
inserted into the ear. The intensity of the sound per
ceived can be varied by introducing perforated disks 
of ebonite between the watch aJ.i<1 the diaphragm. In 
order to prevent the sound reaching the ear through 
the air or the metal of the tube the rubber bag is 
made double with an air space between the outer and 
the inner bag, and the copper tube is lined with card
board. 

The perception of odors is measured with the olfac
tometer ( Fig. 3 ) .  This instrument consists of a glass 
jar containing three concentric tubes, of which the 
intermediate one is  made of paper and the others of 
glass. Perfume is put into the outer glass tube. The 
experimenter inserts the upper end of the innermost 
tube, which is graduated in millimeters, into one of 
his nostrils, the other nostril being plugged with cot
ton. He then raises the inner tube with a uniform 
motion and inhales normally, causing the vapor of the 
perfume to pass through the paper, enter · the inner 
glass tube ,and ascend to his nostrils. As soon as the 
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odor is perceived, he stops raising the tube and records 
its height and the time occupied in the experiment. 
·With these two elements, in combination with certain 
constant factors, the weight of vapor corresponding 
to the minimum perceptible sensation is computed. 

For the study of sensations of heat, two glass j ars, 
wrapped with flannel, are filled with water. at different 
temperatures. The hands, alternately crossed and not 
crossed, are plunged into these vessels, the tempera· 
ture of one of the baths is changed gradually and 
the smallest difference of temperature that can be 
perceived is recorded. 

Muscular sensations are studied with the aid of 
dumb-bells to which weights can be added. These 
dumb-bells are lifted in the usual manner, the maxi
mum effect which can be exerted on the dynamometer 
being determined before and after each experiment. 
In this way the fatigue caused by lifting various 
weights is estimated. 

It  is impossible, in this brief review, to describe 
fully the varied work of the laboratory, but mention 
must be made of a novel process of musical electrifica
tion which may prove valuable in therapeutics. The 
advantages claimed for D' Arsonval's method of elec
trification by alternating currents of strictly sinusoi
dal character, over the usual method employing an 
ordinary induction coil, are well known. In particu
lar, sinusoidal currents are more efficient than ordi
nary induced currents in increasing internal combus
tion, without causing pain or violent muscular con· 
traction. Now, as every musical sound, in accordance 
with Fourier's theorem and the experiments of Helm
holtz, may be regarded as the effect of a series of 
simple sinusoidal vibrations of frequencies propor
tional to the numbers 1, 2 ,  3 ,  4 . . . .  n, Henry thought 
that interesting results might be obtained by "trans
forming into alternating currents the melodic and 
harmonic successions which exert, through the sense 
of hearing, so varied and profound an influence upon 
the nervous system." For the realization of this idea 
he devised the apparatus shown in Fig. 7 .  The source 
of electricity is a Gtilcher thermopile of 66 elements 
which furnishes a constant current equivalent to the 
electrolytic evolution of 170 liters of water gas per 
hour. The source of sound is a "Polyphone" music 
box. This is  an instrument with interchangeable disks 
and is remarkable for the uniformity and long con
tinuance ( 2 0  minutes ) of its action. The velocity of 
rotation of the disk is measured directly and the pitch 
of the sound is  determined with the aid of resonators. 
On the sounding board of the music box is placed a 
Hughes microphone, which is connected in series with 
the thermopile and the primary circuit of a Bert
D'Arsonval telephone transformer. The currents in
duced in the secondary circuit of the transformer are 
introduced into the human body by the electrodes 
commonly used in electro-therapeutics. The strength 
of the primary current is controlled by a rheostat. 
As the microphone performs the function of the inter
rupter of an ordinary induction coil, the alternating 
currents which traverse  the muscles form, so to speak, 
a literal translation of the musical phrase, as may be 
proved by substituting a telephone for the human 
body. In order to estimate the physiological effects 
of rhythm and time, a siren producing simple sus
tained tones is frequently substituted for the music 
box. Both instruments are placed at a distance, so 
that the sound cannot be heard by the subJect. 

A soothing and rhythmical effect is produced by 
music thus transformed into electricity. A loud sound 
is felt more strongly than a feeble sound of the same 
pitch, but high notes have less effect than low notes. 

• , e ,  • 
A NeW" Method of Thoracic Surgery. 

Prof. Ernest Sauerbruch, of the University of Mar
burg, Germany, recently read a paper before the surgi
cal section of the American Medical Association, in 
which he described a new method of performing opera· 
tions on the organs of the chest without subjecting the 
patient to possible death by lung collapse. Prof. Sauer
bruch performs his operations within a cabinet from. 
which part of the air has been exhausted, the object 
being to preserve so far as possible the balance between 
the air pressure in the lungs and that without the 
body. Normally, the air within the lungs is lighter 
than the air of the outer atmosphere because of the 
difference in pressure. When the lungs are exposed, 
they are subjected to an increased pressure which flat
tens them, with the result that the patient is exposed 
to much danger. Prof. Sauerbruch demonstrated the 
efficiency of his method by operating on a dog. Only 
the patient's body is confined within the cabinet, sO' 
that he may breathe the outer air. The operation is 
said to have been successfully used in twelve instances. 

A celluloid factory in Vienna, Austria, where several 
hundred persons were employed, was completely 
wrecked on June 6 by an explosion due either to the 
ignition of celluloid dust or to the action of some of 
the powerful chemicals which are used in the process 
of manufacture. It if? known, tll!\t at least seventeen 
persons were killed. 
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More Curiosities oC NUIRbers. 

To the Editor of the SCIENTIFIC AMERICAN : 

In the current issue of your valued periodical a 
correspondent points out that the last figure of the 
fifth power of any number is always the same as the 
last figure of the number. By considering the last 
two figures, however, some much more interesting 
properties may be brought out. Let us first divide all 
positive whole numbers into four classes : ( 1 )  Odd 
multiples of 5; (2) even multiples of 5 ;  (3 ) other 
odd numbers ; and (4 ) other even numbers. Write 
down the -fourth powers of the first ten or twelve 
numbers, and it will be seen that fourth powers of 
class (1) have the last two figures ( "two-figure end
ing" ) 25, of class ( 2 )  the ending 00, of class (3 ) one 
of the endings 01, 21, 41, 61, or 81, i .  e., 1 preceded 
by an even number, and class (4 ) one of the endings 
16, 36 ,  5 6, 76, or 96 ,  1. e., 6 preceded by an odd num
ber. It is also easily shown that all fourth powers 
of class (3 ) are larger by Unity than some multiple of 
80, 1. e., are of the form 1 + 80 f, where f is an in
teger, and similarly all fourth powers of class ( 4 )  are 
of the form 16 + 80f. Now raise these formulas to 
the fifth power by the binomial theorem ; since they 
already represent fourth powers, the answers will give 
formulas for the twentieth power. It will be found 
that in each formula every term after the first ends 
w ith at least two zeros, and so does not affect the last 
two figures of the answer. That is, all numbers of 
class (3 ) and all numbers of class (4 ) have the same 
two-figure ending at the twentieth power, being re
spectively 01, and 76 ; the corresponding endings for 
classes (1 ) and ( 2 )  are 25 and 00 ; and no other end
ings but these four can occur at the twentieth power 
of any number whatever. 

These "two-figure endings" have very many other 
interesting properties ; but I shall not speak further 
of them here, except to say that some of them have 
been discovered at very tender ages by some of the 
mathematical prodigies, and used in mental calcula
tion. They are especially Ilseful in finding by inspec
tion the factors of numbers, or the roots of perfect 
squares and cubes ; and they were so used by Zerah 
Colburn, for instance, when he was about seven or 
eight years old, and by · other precocious calculators 
at still earlier ages. In fact, it is just because these 
curious properties of numbers are so easily discovered 
by a little practice in mental arithmetic, that so many 
children have become mathematical prodigies ; it is 
tbe interest in these numerical properties that stimu
lates the children to practise counting and calcul.a
tion until amazing proficiency is attained, at ages 
when they are not supposed to be able to count beyond 
ten. Incessant practice in mental counting, stimu
lated by the constant discovery of these peculiarities 
of numbers, seems to me to afford the complete ex
planation of these precocious mental calculators. 

FRANK D. MITCHELL. 
Ithaca, New York, May 23;  1908. 
[Po S.  In the current issue, by a typographical 

error, 8' is given as 31,968 ,  instead of 32,768.]  
. ' . .  

Railway Accidents. 

To the Editor of the SCIENTIFIC AMERICAN : 
I have read with great interest the communications 

and other a rticles reiating to railway accidents and 
their causes, which have appeared recently in your 
valuable columns. For many years past it has been 
a matter of wonder to me that with all the ingenuity 
of appliances which have been devised to improve 
railroad travel, there is still absolutely nothing, when 
once a single wheel of a rapidly-moving train leaves 
the rail, to prevent the whole of that train going 
headlong and without hope of salvation into the 
ditch, even though that ditch may be over the side of 
an embankment fifty feet high. I have noticed that on 
nearly all bridges I have seen there is a rail running 
parallel to the track rail, generally a couple of inches 
outside of it on each side of the track. This I made 
out to be a guard rail, as I could see no other use 
for it, and explained its presence on these bridges by 
supposing that a derailment at those places would 
necessarily be much more disastrous than at other 
places, and the absence of such · a rail throughout 
the whole length of the track was evidently due to 
the expense such a rail would mean. No doubt it 
would be possible theoretically to build a track that 
would make it practically impossible for cars to run 
over an embankment, by providing deep groves or 
troughs, that the wheels could run in in case they 
left their proper places upon the rails. This would 
be very expensive in practice, but it seemed a strange 
thing to me when I thought of the matter if  there 
were not some way of providing an equivalent of this 
by a construction of the under side of the cars or 
trucks upon which cars rest. In looking over some 
old copies of the SCIENTIFIC AMERICAN, my eye was 
arrested by the words "Derailment Guard," and look
ing over the article I discovered that it was even 
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so as I had supposed, that such a device had been 
invented and patented several years ago. Now, is it 
not a fact that the Patent Office is full of good devices 
which are never put into practical use ? And is it not 
also true that this is very often due to the item 
of expense ? But is there any justification in the 
world for leaving unutilized a system or device which 
probably would not add more than three or four per 
cent to the cost of rolling stock, but which might save 
hundreds of lives annually ? I have never seen any 
practical tests of such a system or device, but I give 
it as my opinion, as one who has had some practical 
mechanical experience, that such a system could be 
worked successfully, and we might see an end to this 
extraordinary business of having whole trainloads of 
living human beings going over fifty-foot embank
ments when even a single wheel or rail fails to do its 
duty. 

I shall be pleased if you will give this letter pub
licity, and for any information as to what may have 
been done along this line. CH;l.RLES E. HAND. 

Dundas, Ont., Canada, June 15,  1908. 
[The Interstate Commerce Commission has recently 

appointed a board of experts, which is prepared to ex
amine all railway safety appliances which may be 
submitted to it. The great difficulty presented by de
vices of the character of those suggested above has 
been their expense. Their desirability is unquestioned. 
- ED.] 

Lobsters on the Pacific Coast. 
BY ARTHUR INKERSLEY. 

As the only crustacean found to the north of Point 
Concepcion, Cal., that has any commercial value is 
the large crab ( Cancer magister) , the introduction of 
the common lobster of the North Atlantic coast ( Ho

marus American u8 ) is highly deSirable, for the sake 
of fishermen and of the public generally. Several 
attempts have been made to transplant the lobster to 
the western coasts of the United States, but, so far 
as can be ascertained, the attempts have been unsuc
cessful. Since fishermen on the Pacific coast do not 
employ lobster pots, it is only by accident that they 
catch lobsters ; so that there may be some off the 
coasts of California, Oregon, and Washington. It is 
supposed that the waters off the coasts of California 
and Oregon are too warm for the lobster, which thrives 
in waters whose temperature varies from freezing 
pOint to 60 deg. The average temperatu.re of San 
Francisco Bay is 51 deg. to 61 deg. F. 

The first attempt to plant lobsters in the Pacific 
.ocean was made in 1873 under the joint ausPices of 
the Federal government and the State of California, 
the well-known pisciculturist Livingstone Stone hav
ing charge of a shipment of 162 lobsters. When Omaha 
was reached, only forty lobsters were alive, and soon 
after leaving that .place the car was wrecked and the 
attempt ended. In 1874 the California fish commis
sioners provided the funds for a second attempt. The 

- lobsters were packed in straw and sponges kept wet 
and cool by occasional sprinkling with sea water, but 
only f01,1r out of 150 reached the Pacific coast alive. In 
1879 a third attempt was made, 22  temale lobsters 
with eggs attached being shipped in three large tanks 
of sea water in a baggage car. All but one survived, 
and were planted near Point Bonita, at the entrance 
to San Francisco Bay. As there were no males, it is 
believed that the colony did not thrive. 

In June, 1888,  a large shipment consisting of 250 
males, 350 females, and 15,000 loose eggs was made 
under favorable conditions. They were packed in open 
trays in loose, moist rock weed kept at a temperature 
of 42 deg. to 45 deg. The trays were 22 by 18 by 13 
inches, of zinc, and were placed in wooden boxes 
large enough to leave a space of five inches on all 
sides between the tray and the box, this  space being 
packed with fine ice. On the thjrd, sixth, and ninth 
days of the journey a quart of sea water was sprinkled 
over each tray. Under this treatment the lobsters did 
well, being apparently in perfectly good condition on 
the eleventh day. A second lot which was wetted with 
sea water only once in nine days also arrived in good 
condition. When the shipment reached Sacramento, 
Cal .,  it was found that 282 had died. Examinations 
of the water of San Francisco Bay by Prof. Leslie Lee 
and Lt.-Com. Z. L. Tucker, commanding the Fish Com
mission's vessel "Albatross," showed that its salinity 
is only 1.01988 in the most saline parts, while normal 
sea water is 1.0274. The waters in the vicinity of 
San Francisco being considered too fresh, Monterey 
Bay was decided upon. One hundred and sixty-two 
lobsters were planted in the bay between Pacific Grove 
and Monterey in twelve fathoms ; 95 were planted in 
water thirty fathoms deep one mile off Point Lobos, 
and 30 were taken to a spot 1112, mile off Trinidad light
llOuse. The eggs were hatched, 2,000 of the young 
crustaceans being deposited in San Francisco Bay and 
the rest in Monterey Bay. Several were placed in a 
crate in Monterey Bay and became so lively that 45 
escaped when the crate was opened for examination. 
Though their escape was regretted. it was believed 
that they would do well. 

9 
The last attempt to colonize lobsters on the Pacific 

coast was made in 1906. A large proportion of the 
lobsters survived the railway journey and were planted 
in various spots. Though great hopes were entertained 
of their thriving and multiplying, no satisfactory re
sults were achieved. It was reported several times 
that lobsters had been seen in shallow water, but it 
was not certain that the observers were well enough 
informed to recognize a lobster when they saw one, or 
to distinguish it from the crayfish called the Cali
fornia spiny or rock lobster, which is not related to 
the .  lobster found on the Eastern coast. 

Notwithstanding these various disappointments, it 
is said that the California Fish Commissioners feel 
satisfied that the Eastern lobster can be acclimatized 
in Pacific waters. Another shipment will be made 
after the molting season is over. From 1,000 to 1,200 
lobsters will be shipped from Maine in a refrigerator 
fitted with everything that will make their journey 
easy and safe. Many of the specimens selected for 
shipment will have spawn attached to them, and it 
is expected that millions of young will be liberated 
soon after they reach the Pacific coast. The lobsters 
will be packed in wet rock weed, which will be sprin
kled every two or three days with sea water. They 
will be kept at a temperature of 35 deg. to 40 deg., 
those that die on the trip being thrown out. The 
journey will be made in a car specially constructed 
for the transportation of fish, and they will be taken 
to Puget Sound, where the waters are cooler than 
off the coast of California, and hold out better hopes 
for. successful culture of the lobster. 

. . .  , . 
'rhe Cowper-Coles Process oC Maklng Tubes and Sheets 

Directly CrolR the Ore by Electro-deposition. 

It has been found impossible to obtain by electro
depOSition iron articles such as tubes or sheets of a 
quality to render them of commercial value and at a 
cost which compares favorably with ordinary methods 
at present in use. The chief difficulties encountered 
have been the slowness of the process due to the neces
sity of employing a very low current density and in 
obtaining iron of a quality suitable for commercial 
purposes. Iron electro-deposited under ordinary con
ditions is  porous and spongy, is difficult to aimeal and 
has a tendency to flake off the cathode during deposi
tion unless deposited at a very low current density, 
which makes the process. and the plant too costly for 
commercial purposes. The well-known English engi
neer, Mr. Sherard O. Cowper-Coles, has discovered 
that iron can be deposited in a form suitable for the 
production of tubes, sheets, and wire with a bright 
smooth surface resembling that of very highly polished 
iron by maintaining the solution from which the iron 
is deposited charged with iron oxide. 

In a suitable way of carrying out the invention the 
iron oxide · is kept in suspension in the electrolyte by 
means of  stirrers or by moving one or both of the 
electrodes or by any other suitable means, the effect 
of which is  to reduce the acidity and effect a burnish
ing action on the iron deposited. Excellent results 
have been obtained from a solution containing 20 per 
cent of sulpho-cresylic acid saturated with iron, the 
current density being 100 amperes per square foot of 
cathode surface, the voltage 3.25 at the terminals of 
the iron electrodes, these being 1;2 inch apart and the 
temperature of the electrolyte 70 deg. C. The tem
perature of the electrolyte conside�ablY affects the 
quality of the iron. If it is much below 70 deg. C. 
the iron becomes laminated and flakes off ; if it is 
much above 70 deg. C. the surface becomes covered 
with ridges or stream lines and cannot be used for 
commercial purposes without further treatment. 

Iron produced from the su]pho-cresylic solution is 
exceedingly hard and when 'it is desired to produce 
soft tough iron, ferrous sulphate solution shoul d be 
employed. 

Iron articles produced as described are said not to 
pit or corrode like iron which has been cast or wrought 
into the desired form. This is probably due to the 
purity and uniformity of the metal. 

When steel articles are to be produced carbon is 
deposited with the iron and after removal from the 
mandrel they are heated to a high temperature to 
convert the iron into steel. 

It is well known that potassium-sodium alloy and the 
alkali metals generally sealed up in vacuo exhibit mark
ed photoelectric effects permitting the escape of nega
tive electricit�· but not positive when the surface of the 
metal is illuminated. In an experiment made by 
Dr. J. A. Fleming before the Royal Society a sample 
of such alloy was prepared for this purpose. The 
alloy was inclosed with an insulated platinum plate 
in an exhausted tube. Wh('l1 illuminated by an arc 
lamp negative electricity supplied by a battery leaked 
from the surface, and by the interposition of colored 
films of gelatine and glass it was shown that the leak 
was due to the most refrangible rays of the spectrum. 
The effect of polarizing the light in various planes was 
also exhibited. 
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THE GREAT ROOSEVELT l'RRIGATION DAM. 
BY DAY ALLBN WILLEY, 

The. irrigation dam in construction on the f!. It 
River in eastern Arizona is one of the greatest proje"ts 
of its kind which has been as yet undertaken by the 
United States Board of Reclamation. The Roosevelt 
dam, which is to create the Tonto reservoir, will be 
with one exception the highest constructed by the 
Board's engineers, while exceeding all other of their 
works in other capacities. The dam, of which pre
liminary information was given in a previous issue,* 
will form a storage basin holding sufficient water to 
fiood 1,300,000 acres to an average depth of one foot. 
This quantity is much larger than the volume held 
in storage by the greatest Nile reservoir. The supply 
will be secured from the Verde and the Salt rivers, 
which drain a watershed of 6,260 square miles. The 
average yearly rainfall over this drainage basin is not 
over 20 inches. The annual rainfall upon the territory 
to be irrigated ranges from 3 to 10 inches ; and the 
rapid evaporation of moisture is indicated by the fact 
that the temperature in summer ranges as high as 120 
degrees, although the elevation varies from 1,000 to 
1,300 feet altitude. The dam will impound sufficient 
water to fully irrigate 270,000 acres of soil. This soil 
is known to be fertile when water in sufficient quanti
ties is applied ; the Department of Agriculture having 
tested a few experimental tracts, with the result that 
the crops have been remarkable for their quality and 
yield. 

A feature of the undertaking is the power canal . 
Water power or electric current has before been se
cured from dams intended for irrigating purposes by 
utilizing the waste water. Such power, however, is 
only available when the fiow of water into a reservoir 
is more than sufficient to fill it. The power at  Roose
velt is obtained independently of the irrigating scheme, 
the canal being separate from the reservoir and one 
of the first works completed. The head of water se" 
cured by means of the canal actuates waterwheels con
nected to electric generators at present developing 
over 1,500 horse-power. From the power station ex
tends a transmission line conveying current to the 
plant for the manufacture of cement, the stone-crush
ing plant, for lighting, operating the aerial railway, 
and for other purposes. Under a head of 250 feet, 
hydraulic jets with nozzles of 11 inches have been 
used to wash away the loose formation and accumula
tion of sump above the bedrock upon which the dam 
proper is being built, and have greatly facilltated 
progress. Much of the gravel thus secured has been 
utilized for construction material. To remove the 
gravel, elevators have been placed in service. 

This canal, which is twenty miles in length, is one 
of the permanent works. Most of it is lined with 
concrete, and it includes several extensive tunnels, 
aggregating nearly 10,000 feet in length. It is carried 
over gulches by concrete pipes. The dams used for 
diverting the water to the power canal represent a 
cost of $40,000, while the canal, including its pressure 
pipe and auxiliary structures, represents a total Of 
nearly $1,000,000. When all of the generating sets to 
be installed are in service, it will develop no less thaI). 
4,400 horse-power, which will be used for pumping 
water for irrigation. 

A cement mill has a capacity for manufacturing 
10,000 barrels a month when the machinery is work
ing to its complete capacity. Much of the raw ma
terial necessary for cement has been found in abun
dance locally, and cement is manufactured at a cost 
of $2.25  per barrel, less than half the cost of cement from 
the outside. The mill is operated entirely by electric 
power, as already intimated, the current being trans
mitted from the power house at the end of the canal. 

Work upon the construction of the dam proper has 
been in progress only since September 20, 1906, owing 
to the immense amount of labor required in making 
the excavations to bedrock. When it is remembered 
that the height of the dam above the rock is  284 feet, 
the length at the bottom 235 feet, and the length at 
the top 1,080 feet, the time and labor required in pre
paring the site for the wall do not seem excessive. 
The work is what is technically known as a masonry 
arch dam with a gravity section arising from the 
foundation. It wili range in thickness from nearly 
] 75 feet at the bottom to 16 feet at the top-sufficient 
to provide a highway for vehicfes. 

As soon as the blocks of stone are quarried, they 
are carried to the site and placed in position by boom 
derrickS, while the aerial tramway conveys the cement 
in which they are set. An enormous quantity of rock, 
set in concrete, is required for filling in behind the 
face, and bowlders as large as can be handled are used. 
Nearly 400,000 cubic yards of masonry will be placed 
in position when the dam is completed, and the reser
voir which it will create will .  form a lake 25% square 
miles in area. As Soon as the dam is finished, the 
cement mill and other construction plants will be 
stripped of all machinery which can be profitably re
moved, and the buildings abandoned, as they will be 
many feet under water when the reservoir fills. 

* SCIENTIFIC AMERICAN, December 16, 1905. 
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An Open Section of the Power Canal. A GrE 

The Permanent Power Station Which Will Furnish Power for the Irrigating Pumps. Oue of the Entrance! 

A General View of the Qranlte Reef Diversion Dam. 

THE GREAT ROOSEVE) 
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The Stones of the Dam ; Their Great Size is Indicated by the Men at Work. 

Power Canal. The Dam as Seen from Above the Power House. 

The Stream to be Impounded. ; a View in Flood Time. 

lIGA nON CANAL. 
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:An interesting feature of the work is an outlet, 
which has been constructed through the walls of the 
canyon a distance of 500 feet. This tunnel will not 
only carry off much of the surplus water, but alsQ the 
silt which is brought down the channels in such large 
quantities during flood height. The question of re
moving this silt was solved by the engineers by plan
ning the tunnel in question. The current through it 
will be so rapid, that it is believed the sediment will 
thus be removed without difficulty. The tunnel con
tains no less than six gates, which will be required 
to regulate the flow of the water. They are built to 
be operated under a pressure of 100 pounds to the 
square inch, and including their operating mechanism 
will weigh in the aggregate nearly 400 tons. 

Considering the extent of the project, rapid progress 
has been made. On June 1 of last y ear but three per 
cent of the construction had been completed. At the 
end of 1907, however, the great wall had reached a 
point nearly 20 feet above its base and extending from 
side to side of the canyon. This work has been ac
complished in a climate where the temperature reaches 
120 deg. ,  and operations have been carried on during 
the intense heat of the summer. 

The diversion dam to be constructed 30 miles from 
the main dam is almost as important in connection 
with the reclamation of this section of Arizona as the 
construction at Roosevelt. Work has been in progress 
upon this for over a year. It is intended to keep the 
water of the Salt and Verde rivers at a certain level, 
and will increase their depth to the extent of 15 feet 
over the present low-water average. An idea of the 
dimensions of this dam can be gained when it is 
stated that it will be nearly 1,300 feet long, and will 
require 40,000 cubic yards of concrete before it is 
completed. A distributing canal is being built in 
connection with regulating gates, which will have a 
flow of at least 2,000 feet per second. Thill is located 
upon the north side of the dam. Another canal with 
the capacity of 1,000 feet per second is being con
structed on the south side. The site of this operation 
is at what is known as Granite Reef, about thirty miles 
from Phamix. It  will furnish the water which will 
be served by the electric pumps already referred to, 
the service covering 40,000 acres. 

• • • 

The Electrolytic Purification of Sewage. 

The installation has just been completed at Santa 
Monica, Cal., of the first electric plant for the purifica
tion of sewage to be erected in the United States. The 
system is known as the Harris magneto-electrolytic 
process. It  will be ready for operation just as soon 
as the necessary outfall pipes can be laid. The plant 
consists of two wooden tanks, each thirty feet long, 
two feet wide, and eighteen inches deep. Each tank 
is equipped with ten sets of electrodes and ten electro
magnets weighing three hundred pounds each. The 
electrodes are fitted with steam pipes for use in cleans
ing them. The electric energy is supplied by a direct
current generator of speCial construction, equipped 
with a motor and separate exciter. A generator of this 
pattern is  required to obtain perfect results, as the 
requisite is low voltage and high amperage, in oppo
sition to the requirements for power and light. 

The plant is located in a concrete chamber which is 
equipped with ' two compartments sealed tight, into 
which the sewage is pumped from the receiving basin. 
The purpose of these chambers is to secure an equal
ized flow through the electric tanks, and their com
bined capacity is one million gallons per day. After 
leaving these sealed chambers, or forebays, the sewage 
is allowed to flow into the tanks in sufficient volume 
to cover the electrodes and the magnets to a depth of 
three inches. The current is turned on as the sewage 
flows steadily over the wires and enters the outfall 
pipe. By that time it is supposed to be odorless and 
perfectly harmless. 

What actually happens as the sewage passes through 
these charged tanks has not been scientifically deter
mined ; but experience has demonstrated that as the 
electric energy required for the operation of the plant 
is held, the effect is to immediately release the hydro
gen, and as it leaves the water the oxygen is released. 
The constituents of water being oxygen and hydrogen, 
the releasing of the latter precipitates all of the in
organic matter, and the releasing of the former forms 
an ozone, which is responsible for the burning or oxi
dation of the organic matter. The result is that the 
sewage becomes immediately purified, and if passed 
through sand or other filter appears as pure sparkling 
water. 

Experiments have demonstrated that the cost of the 
el ectric. energy required for the operation of the plant 
will not be in excess of fifty cents for each million 
gallons treated. The plant is being installed by 'C, p. 
Chandler and L. G. Lautzenheiser, who have contracted 
to operate it during a period of sixty days to the satis
faction of the -city colincil . At the end of that test 
period, should the system prove to be a success, the 
city will purchase the plant, the approximate cost of 
which is $12,000. 
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THE GERMAlI BATTLESHIP " BRAUNSCHWEIG. " 
BY FRANK O. PERKms. 

There is no doubt that the German warships are, 
in workmanship and efficiency, the equal of any in 
the world. In , design they are what might be called 
strictly conventional. The later battleships are of 
the standard type, whose genesis may be said to date 
from the appearance of 
the ships of the "Royal 
Sovereign" class of the 
British navy. The distin
guishing type features are 
the mounting of four 
heavy guns in turrets, 
one forward and one aft, 
supplemented by a numer
ous secondary battery of 
guns of 6-inch caliber, 
distributed either in a 
central casemate redoubt 
or emplaced in secondary 
turrets. 

Scientific AlDerican 
submerged tubes of the same caliber on either side 

below the waterline. Astern is a sixth torpedo tube, 
mounted 2 feet above the waterline. All of the guns 
have electric hoists. The big guns are maneuvered by 
hydraulic, electric, and hand gears, and the guns of 
the secondary battery by both hand and electric gear. 

The ship is  propelled by three sets of three-cylinder 
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losing their color, provided the specimens are g.ven a 
previous treatment, according to the author's process. 
Other methods which have been brought out for this 
purpose appear to modify the histologic structure and

' 

also the reactions with certain coloring substances, 
and besides their use is expensive from the large 
amount of glycerine which enters into their 

composition. M. Fornario 

The "Braunschweig" is 
one of a class of five ves
sels completed between the 
years 1904 and 1906.  The 
others are the "Hessen," 
"Preussen," "Elsass," and 
"Lothringen." She meas
ures 410 feet on · the wat
erline, 72 feet in breadth, 
and her mean draft is 
25� feet. Over all the 
vessel measures 430 feet. 
She has an ample free
board of about 20 feet 
throughout her e n  t i r e  
length. The waterline is 
protected by a continuous Sick Bay on the German Battlesbip " Braunschweig," Showing the Swinging Cots. 

had occasion , to observe 
tl1at specimens which had 
been preserved in formol 
and had lost all of their 
color, would take a bright 
color and almost like that 
of a fresh specimen when 
they were placed for a 
short time in a solution 
of picric acid to which 
acetic acid is added. He 
finally arrived at the fol
lowing method of treat
ment : The specimens, not 
washed, or washed in a 
0.712 per cent salt solu
tion, are placed in a � per 
cent solution of commer
cial formol, and after 48 
hours they are placed in 

90-deg. alcohol for 24 
hours. One-half of this time 
will answer in the case 
of small animals or frag
ments of organs. Then 
the piece is placed in fresh 
90-deg. alcohol, into which 
is dropped a variable quan
tity of a solution composed 
of 100 parts saturated so
lution of picric acid and 4 
parts concentrated acetic belt of armor, increasing 

in thickness from 4 inches at the ends to 9 inches 
amidships. Associated with this is a 3-inch protec
tive deck, which slopes at the sides to a junction with 
the lower edge of the waterline belt. 

The 'll-inch guns are mounted in turrets of ll-inch 
armor, above barbettes of the same armor thickness. 
Between the main barbettes, the lower deck is pro-' 
tected by 5 inches of armor, and the main deck by 6 
inches. The 6-inch armor wall is pierced by ten case
mates, five on each beam, in which are emplaced ten 
6.7-inch 40-caUber guns. On either beam, also, are two 
small turrets protected by 6%, inches of armor, in each 
of which is emplaced a 6.7-inch gun. For protec
tion against torpedo-boat attack the ship carries twelve 
24-pounder guns of 3.4-inch caliber. Forward, and 
firing through the forefoot of the vessel, is a sub
merged 17. 7-inch torpedo tube, and there are two other 

vertical triple-expansion enginei, driving three propel
lers. The designed horse-power for a speed of 18 
knots is 16,000. The "Braunschweig" carries a normal 
supply of 700 tons of coal, and a maximum supply of 
1,600 tons. Two hundred tons of oil, also, are carried 
in the d ouble bottom. The radius of the vessel is 
5,500 miles at 10 knots. She can do about 3,000 miles 
at 17 knots, ' and over 2,000 at her full speed of 18 
knots an hour. The equipment throughout is of the 
highest class, and, as illustrating this, we present a 
view of the interior of , the sick bay, showing the, 
swinging cots, the excellent means of ventilation, and 
the sanitary furnishings. 

• • • • • 
Preservation of AnatolDleal SpecllDens. 

According to the researches of G. Fornario, ana tom
Jcal specimens can be preserved in alcohol without , , 

acid. The primitive color of the specimen reappears 
in a few minutes. The quantity of the latter solution 
to be added depends on the size and thickness of the 
piece, and does not exceed one per cent. In this solu
tion the specimens can be kept indefinitely, but it is 
better to take them out after a few days and preserve 
them finally in strong alcohol. The color remains 
bright and does not seem to be modified with time. 

• ' e  • 
The record of muscular strength was held until re

cently by two professional athletes, named Viard and 
Empain, who lifted with one arm weights respectively 
of 244 and 250 kilogrammes ( about 538 and 551 
pounds ) .  This record has now been surpassed by a 
M. Verhaert, not a profeSSional athlete, but the di
rector of a Belgian glass factory, who raised a weight 
of 253 kilogrammes ( about 558 pounds ) .  

Dlllplacemen', 13,200 tons. Speed, 18.5 knots. Coal Supply, 1,600 tons and 200 tons oil. Armor . Belt, Il lnches ; barbettes, ll lncbes ; central battery,' 6 inches. Gun» : FOUl 4O-caliber, 11 iDCIl ,  
tOUlteen 6.7-lnch ; twelve 24-pounders ; twelve 1-pounders. Torpedo Tube., 5 submerged, J. above water. Da*e of completion, l� 

GERMAN BATTLESHIP " BRAUNSCHWEIG." 
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THE ', , ,  roNE BUG " AEROPLANE-A COliPETITOR FOR 

THE SCIENTIFIC AMERICAN TROPHY. 
About two months ago we illustrated the second 

aeroplane to be produced by Dr. Bell's Aerial Experi
ment Association. This machine made a number of 
successful flights, the longest of which was made with 
Mr. G. H.  Curtiss acting as aviator, and in the course 
of which a distance of 1,017 feet was covered. The 
chief novelty of the second machine consisted in the 
application of movable triangular tips to the ends of 
the arched aeroplane surfaces. These tips were pivoted 

Scientific AInerican 
to 1,266 feet, the aeroplane, which has been christened 
the "June Bug," on June 25 made the two longest 
flights that have ever been publicly accomplished by 
a heavier-than-air flying machine in America at any 
accessible place. These flights were both in a nearly 
straight line. The distance covered in the first flight, 
which was made in the morning, was 2,175 feet , in forty
one seconds. This corresponds to a speed of 36 .17 
miles an hour. In this test, the aeroplane rose to 
a height estimated at about 40 feet, which is quite 
a considerable height for one of these machines, being 

13 
air propeller. The construction of the machine in this 
manner is a great advantage, since it can readily be 
taken apart and packed for transportation when de
sired. 

• • •  • 
AN AERONAUTIC SOCIETY FOR INVENTORS. 

A 'new society to be known as "The Aeronautic So
ciety" has just been incorporated in New York State 
for the purpose of exploiting aeronautics in general 
and the heavier-than-air flying machine in particular. 
This society will take the place of the Aviation Sec-

Side View of the " June Bug " Aeroplane. Front View, Showing Movable Wing Tips. 

on their forward edge and connected by a cord to the 
body of the aviator, so that, when making a turn, 
by inclining his body toward the center of the circle, 
he would give the inner tips a greater angle, and thus 
tend to turn the machine by making more resistance at 
the inner end. The aeroplane had pneumatic-tired 
wheels and was fitted with a horizontal rudder in front 
in a similar manner to most of the foreign aeroplanes. 
It was also fitted with a rectangular box tail which, 
however, ",as much smaller than the tails ordinarily 
used on the Farman and Delagrange aeroplanes. The 
motor---an 8-cylinder air-cooled Curtiss-was mounted 
in the center of the aeroplane just back of the aviator, 
and it carried a six-foot propeller on the rear end of 
its crankshaft. This second aeroplane was demolished 
when a flight was attempted in it by one of the mem
bers of the association. The construction of a third 
machine was immediately started . ,  This was recently 
completed, experiments having been made with it last 
week. 

Our illustrations show this machine on the ground 
and when in flight. The changes which have been made 
in the general outline and design are few, the chief 
of these being the fitting of a rather smaller tail and 
the arching of the surfaces of this tail from end to end 
in the same manner as was done with the main sur, 
faces. Another new point in the design is the con
struction of the surfaces so that they can readily be 
detached from the main central chassis, a view of 
which is shown in one of the illustrations. The for
wardly-projecting members of this chassis are no 

about four times as high as they usually fly abroad. 
In the afternoon, another flight was ml1.de with Mr. 

Curtiss again acting as aviator. In this, the seventh 
flight the machine had made, and the eighth time Mr. 
Curtiss had been in the air in an aeroplane, a dis
tance of 3,420 feet was covered in a slightly-curved 
course in exactly one minute. This is a rate of speed 
of 38 .86  miles an hour. Thus, in his eighth flight and 
his second or third attempt at flying a kilometer ( 3 ,280 
feet ) in a straight line ( which is the distance re
quired in the first contest for the SCIENTIFIC AMERICAN 

trophy ) , Mr. Curtiss succeeded in covering 140 feet 
more than the required distance over a slightly curved 
course, which certainly speaks well for the machine 
and for its aviator. Notice has been filed with the 
Aero Club of America for a trial for the trophy. The 
Fourth of July and Hammondsport, N. Y.,  have been 
appointed as the time and place for the trial. It  is to 
be hoped, also, that this machine will be developed' 
sufficiently so that it can fly in competition with De
lagrange and the Wright and Herring aeroplanes in 
August, when it is proposed to have a competition for 
the trophy either in the vicinity of New York or 
Washington. 

As we have no particulars of the conditions under 
which these two long flights were made, we can only 
say that according to report the aeroplane surfaces 
were thoroughly varnished and made airtight before 
the flights were attempted, and that this varnishing 
of the surfaces increased the lifting capacity of the 
aeroplane and made it possible to fly with less power 

tion, which the Aero Club of America started to form 
last spring, but which was subsequently dropped. The 
mai n idea of this new society is to help the worthy 
inventors to try out their ideas in a practical way. It 
is proposed to have a suitable ground within a con
venient distance of New York city where experiments 
in aviation can be made ; to furnish a gasoline motor 
for the conducting of such experiments ; and to aid the 
members of the society in every way possible to test 
their ideas. Full particulars can be had from the Sec
retary of the Society, at 2 E. 29th Street, New York. 

The society expects to bring Leon Delagrange to 
America, about the 20th of August, and to have him 
make a series of flights in the vicinity of New York. It 
is believed that this will stimulate aviation to a great 
extent in this country. 

. . .  , .  
Aeronautical Notes. 

On June 22, at Milan, Italy, M. Delagrange circled 
nine times around the Piazza d'Armi in 161f2' minutes. 
The distance covered was 91f2 miles, and the ' rate of 
speed 341f2 miles an hour. The following day he re
mained in the air 18 minutes, but touched the ground 
Slightly while making one of the rounds. After some 
further flights at Turin, it is expected that he will visit 
America. 

�The huge new Zeppelin airship, which is 426 feet 
long and 43 feet in diameter, and which has an en
velope constructed of thin sheet aluminium stretched 
upon a rigid framework, made a successful trial trip 
on June 23, for the purpose of testing its new steering 

The Central Chassis with the Planes Detached. The Aeroplane in Flight, Just After Leaving the Ground. 
The horizontal rudder is carried on a forwardly-projecting bamboo frame. The motor and propeller are 

back of the aViator. The center part of the upper plane is seen at the top. 
Note the cloud of dust raised by the machine ; also its 

apparent stability. 

THE " JUNE BUG H-THE THIRD AEROPLANE OF THE AERIAL EXPERIMENT ASSOCIATION. 

longer covered with cloth. They simply form a bamboo 
skeleton frame which supports the horizontal rudder. 
This rudder is cut away in the center so that it can 
move on either side of the frame. A long rod is at
tached to its forward edge at right angles to the sur
face of the rudder and connected by wires to a lever 
for the purpose of operating it. A steering wheel is 
used for working the vertical rudder in the tall at the 
rear, while the movable tips connected with the aviator 
also assist in steering. 

After several preliminary flights ranging from 456 

than had been requirec} hitherto. In the first long 
flight the machine is said to have tipped sharply to one 
side shortly after it rose in the air, but the aviator 
was able to right it again by means of the movable 
wing tips, and from then on he managed to keep 
it level. No difficulty was had in rising from the 
ground after running along on it a distance of about 
100 feet. 

The center part, or chassis, of the aeroplane, which 
is shown in one of our photographs, developed a speed 
of 45 mlles an hour when driven along the road by the 

gear. The airship remained in the air 2 hours and 13 
minutes, maneuvering above Lake Constance and sev
eral of the towns on its shore. The steering appar
atus worked perfectly, and Count Zeppelin was quite 
satisfied with it. After ' a few more tests have been 
made, it is , expected to make a long flight. 

The new 328-foot French military dirigible "La Re
publique" made its first flight on the 24th ultimo. The 
flight lasted 35 minutes. The airship traveled at a 
height of some 300 feet, and carried a dead weight of 
2,800 pounds. 
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RECENTLY PATENTED INVENTIONS. 

Pertaining to Appa-:el. 

SHOE-SOLE ATTACHMENT.-J. F. MITCH
ELL, Topeka, Kan. The invention embodies In 
its construction both an instep support and a 
spring heel, the same being designed to neatly 
c onform to the under surface of the foot, 
whereby the pressure brought to bear thereon 
will be substantially uniformly distributed. 

COLLAR-SUPPORT. - M. J .  Topp, New 
Y'Ork, N. Y. Mr. Topp's invention relates to 
collar supports and the like, his more par
ticular object being the production of a type 
of stay for the purpose of stiffening the collar. 
I t  further relates' to means whereby the stay 
is rendered more easily extensible. 

Electrical Devices. 
SPARK-PLUG PROTECTOR.-C. H. STUART, 

Newark, N .  Y.  The object in this case is to 
p rovide improved means for protecting spark 
plugs on internal combustion engines from 
rain , spray, or moisture which would tend t o  
short circuit and prevent a proper spark. I t  
is especially useful I n  connection with spark 
plugs used in boats, automobiles, and in other 
exposed positions. 

Of Interest to Fal"lDers. 
CATTLE-GUARD.-E. J. YORK, H ouston, 

Tex. One p urpose here is to p rovide a guard 
that can be readily and quickly applied to any 
track, and which does not require In its ap
plication any extra timbers, ties, or excava
tion, and further to so construct the guard 
that it  can be easily dismantled and replaced 
when the track is to be repaired. 

PLOW.-W. H. GOLDTRAP, CotullR, Tex. 
This plow Is for use more particularly in 
growing onions and other vegetables, and the 
like. The wheels arE' adjustable . to the width 
of the rows to be plowed, and the contrivance 
presents handles by means of which the plow
shares can be moved Into inoperative posi
tions. 

BEET-HARVESTER. - C. M .  MCCORMICK, 
La Junta, Colo. The harvester I s  particularly 
of use In removing the tops from the roots, 
dig the latter from the ground, and convey 
them t o  a hopper whence they are removed 
to a wagon or the like. The object of the 
inventor is to provide a harvester, which i s  
p rovided with a n  efficient plow for digging the 
roots without inj ury thereto. 

Of General Interest. 
TURPENTINE-SCRAPER.-G. S.  PETTEWAY 

and L. W. DUVAL, Ocala, Fla. The object of 
the improvement is the provision of means for 
scraping pine trees in order t o  secure the 
accumulated resin and pitch, and to avoid the 
loss resulting from the scattering of the ma
terial on the ground. The construction can be 
cheaply made. 

TRUNK.-W. G. WINANS, Spokane, Wash. 
In the use of the ordinary trunks, it  is neces
sary to provide trunks of different sizes for 
different purposes. B y  Mr. Winans's improve
ment . any number of sections may be employed, 
and the immediate sections E. upplied as neces
sary, or the top and bottom sections may be 
united directly when a small trunk Is de- ' 
sired. 

REINFORCING-BAR.-G. N .  WILSON, Phila
delphia, Pa. The bar Is Imbedded in concrete 
for the p urpose of strengthening the same. If 
made of steel or iron, Its coefficient of ex
pansion is substantially the same as that of 
concrete. Various bent portions present either 
concave o r  convex surfaces. Inasmuch as there 
are a plurality of projecting portions both 
toward and from the axial center of the bar, 
and these are alternated with the strengthening 
portions, displacement of the bar in any di
rection is impossible. 

EXPANSION-B IT.-C. A. B U TLER, B artles
ville, Okla. The bit is more especially designed 
for drilling oil and artesian wells, and the in
ventor's object primarily is to p rovide a bit 
which Is  adapted to drill a hole of sufficient 
diameter at a single operation for receiving the 
well casing, and to permit of the latter being 
inserted in the hole as the drilling proceeds. 

ENVELOP.-C. B. STILLWELL, Jacksonville, 
Fla. More particularly the Invention relates 
to a construction adapted t o  facilitate the open
ing of the envelop after it has been sealed. The 
envelop is SO constructed as to present a tab 
by means of which an opening may be torn 

LETTER-HOLDER. - H .  HEINTZ, Elkton, 
S .  D. The invention Is an Improvement in 
devices for tying o r  binding together bundles 
of letters or parcels of any kind and has for 
an object t o  provide a simple construction 
which may be readily utilized for securing 
bundles or letters or other parcels varying in 
size. 

HAND-STAMP.-T .  J. ROBISON, Curwens
ville, Pa. The purpose of this improvement is 
to provide novel details of construction for a 
hand stamp, which adapt It for special service 
for stamping dates or other printed matter 
in books used by beneficial societies, wherein 
weekly accounts are kept, and that is also avail
able for general use as a dating stamp. 

PEN-SUPPORT.-H. PRIESTER, New York, 
N .  Y.  This attachment is adapted to be se
cured to fountain pens o r  the like, and com
prises supporting means so designed as to be 
readily folded to a position adjacent the pen 
body while the latter is  carried in a pocket 
o r  Is being used, or to be moved to a position 
at an angle to the general direction of the pen 
body to support the body with the pen point 
above and out of engagement with the table, 
book, or other surface. 

SCHOOL DESK AND SEAT.-J. E.  AMENT, 
Indiana, Pa. A purpose in this Invention Is to 
provide a combined school seat and desk, of 
such construction that the seat together with 
its back can be raised o r  l owered without In 
any manner Interfering with the desk back 
of i t  and coupled to it. 

GROUND-ANCHOR FOR POSTS OR POLES. 
-E. R. HOBBS, Buhl,  Idaho. The construc
tion for a ground anchor affords an inexpen
sive device that may be readily burled In the 
ground and caused to automatically distend 
the fiukes thereof as it Is forced downward, 
thus inserting the. plate-like fiukes into the 
solid earth laterally, and effecting a very 
reliable, secure engagement of the anchor 
therewith . 

B OTTLE-STOPPER.-E. H. SPEECE, Beatty, 
Nev. In use when the stopper Is ' placed a 
spherical elevation engages the inner surface 
of the neck and the neck portion of the stop
per closely encircles the neck of the bottle, 
the annular shoulders being received in de
pressions that maintain the stopper in posi
tion. To remove the st opper it  Is grasped at 
the upper part and drawn upwardly. This 
wessure tends to loosen the edges of the stop
per neck and also the spherical elevation from 
t�e interior of the neck. 

LOOSE-LEAF BINDER.-F. H. CRUMP, Los 
Angeles, Cal. The device readily binds to
gether loose leaves, so that one or more can 
be readily removed without disturbing the rest, 
and also for temporarily binding books, peri
odicals, magazines, ·etc. The aim Is to p rovide 
simple, cheap, and efficient means for securely 
binding the articles named. 

DRIVING-HEAD.-F. P. FREEMAN, Domin
ion, Yukon, Canada. The head Is particularly 
for employment in pipes in mining operations 
and driven into the ground to admit steam 
for thawing earth, gravel, and the like, the 
object being t o  provide a head that may be 
removably and adjustably placed on a pipe 
and that when in position will rigidly engage 
the pipe during the driving. 

Hard_are. 
BENCH-DOG.-C. H. KROGH, Lincoln, Neb. 

In practice the groove In the bench is de
signed to be made of sufficient depth to receive 
the carrier so that onl y  the dog will project 
above the face of the bench when the operat
ing device .Is l owered to set the dog in engage
men t with the work. 

LINK CONNECTION.-A. C. DOW SE, Taylor, 
Pa. - In this patent the invention Is an im
provement in link connections adapted for 
use in any relation where a secure but easily 
detached line, chain, or such other device, Is 
desired, such for example, as i n  harness, vehi
cles, on shipboard, etc. 

Heating and Lighting. 
GAS-VALVE.-A. JARMOLOWSKY, New York, 

N. Y. In this Instance the Invention refers 
to gas valves adapted to be used with fixtures 
having a plurality of branches, each provided 
with an individual burner, and has for Its 
object to provide means for turning on or off 
a predetermined number of burners by a single 
operation. 

in the envelop sufficiently large to permit the Household UtUities. 
ready insertion of the finger, a lead pencil, o r  S'I'OOL.-C. A. BURN S ,  New York, N. Y .  t h e  like, I n  opening up t h e  envelop along one Each l e g  of t h e  stool is provided with a sucedge. cession of blocks hinged thereto and to each 

SCREENING APPARATUS.-E. H .  N UTTER, other, each block having p rojecting portions 
Telluride, Col. This apparatus Is for use in at opposite ends fitting Into counterpart por
screening and separating crushed ores, broken tions of adjacent blocks, and a seat adapted 
stone, ground cement, and similar substances to rest directly on the legs o r  rest on the 
into grades of varying degrees of coarseness. corresponding blocks of the legs. The im
One object of the invention is to provide a provement is more especially designed for 
movable or a rigid screen, p rovided with means piano stools. 
for forcing impulsive air currents or currents WINDOW.- S. U .  BARR, New York, N: Y. of other gases than air again st the screen. The object of the present Invention Is to pro-

CRATE.-F. L. MARY, Chehalis, Wash. A vide a window, completely dustproof and air 
purpose here is to provide a crate especially tight, and arranged to permit easy openin g 
adapted for the shipment of poultry, but it may and closing of the sashes without danger of 
be used for other purposes, and to so construct sticking, and to allow convenient removal of 
the crate that it can be quickly and con- a sash for repairs or other purposes and with
venlen tly folded fiat so as to occupy but little l out requiring detachment of the pane or other 
room and be l ocked in folded position, and so parts of the sash. I t  relates to windows, such 
that further, the crate can be as quickly set up as described in Letters Patent of the United 
for use. . States, formerly granted to Mr. Barr. 

FRESH-AIR INLET.-J. L. FRUIN and J. J. 
CROTTY, New York, N. Y. The improvement 
relates to means for supplying a constant in
fiow of fresh air, from the street, through 
pipes and fittings of a plumbing system com
bined with means p reventing the expulsion at 
such fresh air intake of foul air and gas due 
to p ressure created by periodiC waste dis
charges through the system. 

Machines and Mechanical Devices. 
HANDLE-LATHE HEAD.-O. W. STITH, 

Ada, Ohio. A cutter w orks with the timber 
grain without gouging It, and prevents tear
ing out the grain. A roughing bit knocks off 
the corners of the square blanks fed into the 
machine and a reducing bit takes the rounded 
material and reduces It to the largest diam
eter of handle to be turned. A sliding collar 
con trols the operation of the finishing bit to 
better .suit the reception of end thrusts of the 
square blank fed to the machine, and whereby 
It takes up wear, and gives a rigld yet speedy 
and free control to th� finishing bit. 

CAN CAPPING AND COMPRESSING MA
CHINE.-H. L. GUENTHER, I lwaco, Wash. 
The invention relates t o  machines such as 
shown and described in Letters. Patent of the 
United States, formerly granted to Mr. Guen
ther. The present invention provides a ma
chine wholly automatic in operation, and ar
ranged for capping and compressing the heads 
on can bodies and double,seaming the fianges 
to render the can perfectly air-tight, without 
the use of solder or other fastening means, 
packings or the like, to permit use of can in 
packing food products. This inventor has 
patented another can capping and compress
ing machine such as shown and described in 
the former Letters Patent of the United States 
first mentioned. The object i s  to provide a 
machine, arranged to automatically place a 
can head in position on the can body, to crimp 
and compress the fianges of. the can body and 
head, with a view to form an air-tight double 
seam without use of solder, packings or the 
like, thus rendering the can exceedingly ser
viceable for packing food products. 

LATHE-DOG. - J .  MCCARTHY, Plainfield, 
N .  J.  The object of the inventor is to pro
duce a lathe dog capable of the ordinary uses 
of this tool , but which will have such a con
struction as will enable it to be used as a tool 
holder in performing certain lathe operations. 
An arrangement Is provided that will operate 
to feed the tool automatically to the work. 

PLATING-APPARATUS .  - C .  G .  BACKUS , 
New York, N. Y. The invention relates to 
apparatus used for electroplating articles and 
materials in large quantities. One object is to 
enable the plating operation to be continuous 
In the sense that charges of such articles may 
be added from time to time while the mechan
ism is in motion, the finished charges being 
removed as rapidly as the p lating is completed. 
Another, Is  to render the apparatus automatic 
In its action, and especially to enable the 
charges to be removed without special atten
tion of the operator and after they have been 
exposed to electrolytic action an adequate 
length of time. 

SHUTTLE-MACHINE E M B R 0 I D E  R Y -
FRAME.-H. HOCHRE UTENER, West H oboken, 
N. J.  A purpose in this case Is to provide a 
frame that will accommodate a long piece of 
fabric or one or a number of shorter pieces, 
and to provide means whereby the changes in 
the frame necessary to accommodate dijj'erent 
lengths of fabric may be . simply and expedi
tiousiy made. 

ADVERTI SING APPARATUS.-W. J. SAW
YER, The Gables, Wembley, Middlesex, England. 
The invention relates to apparatus for the dis
play of advertisements and the like In the form 
more particularly of transparencies artificially 
Illuminated, the principal object being to pro
vide means whereby a series of advertisements 
may be exhibited automatically in succession 
within the same space. 

HEMP-BRAKE.-F. O'NEILL, JR.,  Paris, Ky. 
The improvement relates to machines for sepa
rating the fiber from the hemp, fiax, sea grass, 
and the like, its prin Cipal object being to pro
vide an efficient apparatus of this character. 
The hemp brake is entirely automatic in its 
action, and there is no danger In its use of 
tangling or inj uring the fiber and choking is 
positively prevented. 

MACHINE FOR GATHERING COTTON
SQUARE S.-K. S. B UNTING, Moulton ,  Tex. 
The machine is driven through the field with 
the mouths of the branches of the supply pipe 
adjacent to the ground. The movement of the 
machine puts the fan In motion, creating a 
draft through the pipe, which picks up the 
punctured squares, and the current of air 
passes them through the fan casing and into 
the perforated container, from which the air 
escapes. The squares are forced out between 
the rolls, which press and kill the eggs and 
insects. 

ABRADING-MACHINE. - A. V. WALKER, 
Leominster, Mass. The object in this case Is to 
provide a machine by means of which curved 
surfaces of wood-work and the l ike can be ren
dered smooth, or finished, rapidly and easily, 
and which is adapted for the application of 
the abrasive work presenting different curved 
surfaces. 

MOLDING-MACHINE.-T. H.  KELLER and 
J. A. HAAS, Lancaster ; H. B. KELLER, Phila
delphia, and J. H .  KELLER, Lititz, Pa. This 
invention relates to bread-making machinery, 
and its object is to provide a shaping or mold-

JULY 4, IgoS. 
ing machine designed to give a desired prede
termined shipe to a l ump of dough or a like 
material and arranged to render the material 
homogeneous by pressing out any air or gases 
contained in the material, then forming it into 
shape and maintaining the same during the 
subsequent rising and baking process, to pre
ven t the finished loaf or roll from brea,king or 
cracking, and to provide the lump with a 
smooth exterior surface. This result is ob
tained by the provision of rolling devices for 
rolling a sheet of dough Into a roll, one of the 
devices rolling the sheet in one direction and 
the other subsequently rolling the sheet in the 
opposite direction, to unroll the twist given 
to the sheet by the first rolling device. 

WASHING-MACHINE.-E. E I SEMANN, New 
York, N. Y. The Inventor contemplates a ma
chine embodying an endless belt movable within 
a tank containing the wash water and having 
means for squeezing out the feathers applied 
to the belt as they repeatedly pass through the 
tank, together with means for rubbing the 
feathers transversely to the movement of the 
belt. 

BRICK-HANDLING MACHINE. - W. H. 
FRANCIS, Cherryvale, and C. FRANCIS, Inde
pendence, . Kan. In a former patent granted to 
Mr. W. H. Francis for a brick-handling ma
chine, the machine handled bricks in bulk, 
whereby a pile of bricks, stacked up in accor
dance with a pre-arranged order may be picked 
up in bulk and transported to another point 
without breaking bulk. The present invention 
comprises n ovel means for doing this same 
work. 

WATER FLU SHING DEVICE. - G. H. 
HOLMES, New York, N. Y. One of the pur
poses here is to provide a p ortable device for 
fiushing streets, so constructed that the hose 
Is carried beneath a wheel-supported platform 
with the nozzle close to the ground at the 
forward end, and to provide means whereby 
the nozzle can be given a sweeping horizontal 
m ovement upon the arc of a circle to throw 
water over the greatest possible area, and also 
a rocking move men t in a vertical direction to 
elevate or depress the nozzle. 

PrllDe Movers anei Their Accessories. 
ENGINE.-J. WEI SENBORN, Quincy, Ill. The 

invention has reference primarily to internal 
combustion engines of the two-cycle type, and 
has In view the provision of an engine con
struction by which perfect lubrication of all 
working parts i s  effected. During the run
ning of this engine, lubrication may be con
tinued, a small quantity of lubricant passing 
into the circumferential groove at each com
plete stroke of the piston. 

COUNTER.-F. C. HOWE, Globe, Arizona 
Territory. The inven tion pertains more par
ticularly t o  counters used for ascertaining the 
piston strokes made by steam or explosive 
engines, pumps and the like. An object is to 
provide an efficient counter by means of which 
the total n umber of strokes made by a piston 
can be determined, and by means of which the 
n umber of power strokes can likewise be ascer
tained. 

TWO - CYCLE INTERNAL - COMBU STION 
ENGINE.-H. S.  HART, Madison,  Wis. One 
object of this inventor is to provide means, 
whereby a fuel charge is compressed by the 
piston of each engine, and whereby the charge 
is delivered to the working chamber of the 
next successive cylinder of the series. It i s  
v e r y  m u c h  lighter i n  weight than t h e  engine 
of the same horse-power c onstructed along 
customary lines, the reduction in w eight being 
largely due to the elimination of the fiy wheel 
and all valves, springs, levers, and gears for 
controlling the operation. 

RaU_ays and Their Accessories. 
RUNNING-SWITCH AND GUIDE.-T. J. 

DRIVER, Holualoa, Hawaii. The Improvement 
refers to elevated railways for the transpor
tation of field products, merchandi�e and the 
like. The switch and guide Is arranged to 
permit an uninterrupted transportation over 
a circuitous route, thus a voiding undesirable 
rehandling of merchandise at the point of di
vergence in the route, and thereby reducing 
the cost of operation to a minimum. 

RAILWAY SIGNAL SYSTEM.-A. WIL
HELM, St. Johns, Ore. In this patent the 
invention relates to railway signal systems, 
the more particular object being t o  provide 
for effectively Signaling trains in a predeter
mined relation according to the condition of 
the track; the signal being controlled by move
ments Of the train and partially !>y wlll · of an 
operator. 

Pertaining to Recreation. 
DRUM.-A. D. CONVERSE, Winchendon, 

Mass. '.fhe purpose of the invention Is to 
provide a construction of toy drum wherein 
the body constitutes a portion of the hoops 
and serves as a direct support for the heads, 
the hoops being offset from the outer face 
of the body and made hollow of sheet material 
but having the appearance of being solid. 

HOLDER FOR FISH ING-TACKLE.-M. M. 
SCHANEY, Dubois, Pa. The holder Is for use 
for artificial files whereby they are held se
curely and without pressure or injury, but 

· may be easily and quickly detached, also a 
compartment for leaders and moistening pads, 
and compartments and supports for snelled
hooks, minnow hooks or gangs, trolling spoon, 
and artificial minnows. 



Pertaining to Vehicles. 
DRIVING MECHAN I S M  I<'OR MOTOR

VEHICLES.�W. H .  DOUGLAS, Belleville, N .  J. 
This mechanism for motor vehicles is 'ar
ranged to drive traction wheels independently 
from different motors, to allow yielding of the 
vehicle body relative to either traction wheel, 
without disturbing o r  affecting the indepen
dent driving mechanisms of the traction 
wheels. 

B RAKE FOR VEHI CLES.�J. G. WELLE R, 

Munhall, Pa.
' 

The invention relates to brakes 
such as used on vehicles, and the object of the 
invention is to p roduce a simple mechanism 
for removably attaching a brake block or rub
bing face to the brake shoe. The use o f  nails 
or similar fastening devices which destroy the 
shoe and increase the wear on the tire is 
avoided. 

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

HINTS TO CORRESPONDENTS. 
Names and Address must accompany all letters or 

no attention will be paid thereto. Tbls Is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. Inquiries not answered in reasonable time should be 
repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all eitber by 
letter or In tbls department, each must take 

Buy:;: !'���ing to llurcbase any article not adver
tised In our columns will be furnished with 
addresses of houses manufacturing or carrying 

specI�f ����n Information on matters of personal 
rather than general interest cannot be expected 
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at the , dynamo will be perhaps 10 per cent hand to him. A piece of metal Is not needed, 
above that o r  550 volts t o  allow for the nor is it  nece�sary that the house should have 
drop of th� line. A boo;ter may be used to ' electric lights in it. I U  can be done anywhere 
keep the pressure at the remote ends of the 1 in the cold regions, in the cold. season. 
lines up t o  the necessary p oint. As t o  the (1080 6 )  C. M. F. writes : We wish to 
particular point about which you ask, h ow a build a ferryboat for c rossing a slow-running car ahead gets current when a car behind it ( fresh ) stream, the Bolf River near here, and is taking current also, there is no difficulty wish your charges, if any, for either a plan or in understanding this if you understand how ' specification which will enable us to build it so 
a h ouse further along the street can get water , that it can operate easily and be durable and while you are drawing water in your house substantial. We plan t o  pull It across by means from the same main in the street. The main l of a slack No. 10 iron wire. The distance 
is large enough to supply aU the houses which I across is about 100 yards. This is a hardwood 
are connected to it, and so is the feeder for a country with plenty of oak and gum at our 
particular section of a trolley line. 2.  What ha,nd. It must be about 18 or 20 feet long and 
i s  the method of making an Edison Lalande carry 5 ,000 pounds (a team and load ) . A.  We 
cell ( fluid battery ) ? , A. The negative plate of would suggest your hauling the boat across the 
the Edison primary battery is made from c op- river by one of the arrangements shown In the 
per oxide prepared by compressing it. It can- sketches. Have the boat supported ( I. e,  kept 
not be made without heavy presses. The from going down strea m )  by means of a travel
other parts ' of the cell have no particular ing block attached t o  the boat running on a 
method of manufacture, different from making 
other zin c plates by casting them. The 
caustic p otash is the p otash of c ommerce_ 

(10802 ) W. T. J. asks : A person would 
sit on a chair and two people stand on either 
side. Then they would all take three deep 
breaths simultaneously. A t  the third b reath 
the persons on the sides placed two fingers 
under the kne<$ and arms of the one in the 
chair, and while Inhaling raised the one in the 
chair fully five feet off the floor without any 
effort whatever. This was done t o  half a 
dozen different people, and as some of these 
weighed 150 pounds, it seems impossible to 
account for it. A. We have stated our view 
of the feat of lifting a person while inhaling 
breath or otherwise p reoccupied, in answer to 
Query 8856 in Vol. 88; No. 9,  to which we 
w ould refer you. As the writer used t o  lift 
more than 100 ounds with his little finger I fixed cable fast to posts in the banks� and haul 

h bo he d�es not think i t  an impossible I with an Independent cable, e�ther smgle, fast 

especial reference to arc 
lamps, price $1 .75 by mail. 

(10810 ) J. L. says : 

15  
and incandescen t 

I have an elec-
tric light outfit which I made, using a knife 
switch, a fuse block for two fuses, then an arc 
light, using for a carbon plain ba ttery carbons, 
fixed so that I can move the points together 
and apart, and a lamp socket using a sixteen 
C. 1'. lamp. 1. In throwing in the switch, the 
arc lamp will burn bright for a few seconds 
and then burn out one of the fuse plugs ; there 
is no short circuit anywhere, so what do I 
need�a rheostat or what ? ' A .  The trouble 
with your arrangements for the arc light is 
that the carbons constitute a short circuit on 
the line, and blow the fuse. An open arc light 
requires 50 volts. Any more than this must be 
disposed of by a rheostat or other device. If 
the line voltage is 1 1 0, you will need about 
5.5 ohms of No. 12 wire, iron or German silver. 
2. What is a Leyden jar ? Will it supply power 
for one of these lamps, and how do you make 
one ? A. A Leyden jar is a glass jar coated 
with tinfoil inside and out a little more than 
half way from the bottom to the top. It does 
not generate electricity and cannot light a 
lamp. 

(108 1 1 )  O. s.  D. says : In your note 

w en a y, 
. . to posts in the banks and WIth two or three feat to lift 75

. 
pounds wl

.
th two fingers of 

turns passed a round the drum of a slow handeach han� , �s IS required I� two persons lift 
power winch on the boat, or double ( endless ) a man welghmg 150 p o�nds m the manner you 
running through a pulley on one bank and describe. The four gIrls who 

.
l!f� a lady 

around the drum of a winch on the other, the be weighing nearly 2�0 p ounds only hft ,,0 po�nds 
bight being kept fast to the boat. 'i'he operator each, an? this a�am is not a ve,'y he�vy weIght 
could travel with the boat with the former for a gIrl t o  hft. The �reoccupatlOn ?f the I arrangement, or remain on the bank with the mind by breathinog in UnIson and the mte�t-
latter whichever was more convenien t. For ness upon the effort of lifting at the S'lme m-

lans
' 

and directions for building such a ponstant as the rest enable o�e t o  do much more 

I �oon as you require, we should recommend our than if not so preoccupIed. 
SUPPLE MENT No. 25, of which the scow plans 

(10803 ) J. E. G. asks : If lh cubic could be easily modified as regards dimensions 
inch of rifle powde'r were c onfined in a cham- for the size of pontoon you require. 

without remuneration. 
Bcienti:ftc American Supplements referred to may 

bad at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt ot 

:Mintr�fs
e. 

sent for examination should be distinctly 
marked or labeled. 

( 10799 ) H. Z. L. says : Which of the 
pairs of wheels, inner or outer, leaves the 
ground when an automobile turns a sharp cbr
ner at high speed, under these conditions : ( 1 )  
Road level, ( 2 )  machine evenly balanced on 
both sides, ( 3 )  corner sharp enough to raise 
one pair of wheels. This question came up in 
class, and as I said that the inner wheels left 
the ground, if any, I was laughed at by the 
rest of the class, including the professor. I 
come to the highest court of appeal, so as to 
avoid all misunderstandings. A. In the case 
stated by you of an automobile rounding a 
curve on a smooth level road, p r ovided the 
wheels could not skid sideways ( which is what 
generally happens )  the machine would be 
tilted upward on tbe base of the outer wheels 
as a fulcrum, thus lifting the inner wheels 
from the ground. This would happen because 
centrifugal force acts on the center of gravity 
of the machine to p roject i t  horizontally out
ward, which it cannot do, as We have presup
posed that the wheels cannot skid. Therefore, 
it must swing the center of gravity about the 
loase of either the inner o r  outer wheels as a 
fulcrum. Since the center of gravity of the 
machine is above the base line o f  the wheels, 
and since centrifugal force tends t o  project it 
ou tward, it is impossible for said center of 
gra vlty to move about the base of the inner 
wheels as a fulcrum without causing the outer 
wheels to sink into the ground. C onsequently, 
the base of the outer wheels must act as a ful
�rum and the inner wheels be raised in the air, 
as there is n othing but the force of gravity t o  
prevent them from so doing. In t h e  case of 
a suspended car, the reverse is true, as there 
the center of gravity would be below the base 
line of the wheels, and it could n ot m ove cen
trifugally around the base of the outer wheels 
as a fulcrum without causing the inne r  wheels 
to sink into the track. Consequently, i t  w ould 
have to move about the base of the inner 
wheels as a fulcrum, and the outer wheels 
w ould be raised. 

and query department of May 9, under Query 
10748, information was asked regarding the 
fact that a little fat, butter, cream, or any
thing of that kind dropped into a kettle of boil
ing maple syrup would prevent its boiling over, 
and the answer was that the effect of tbe 
grease was the same as the effect of oil on 
water, which prevented the breaking of the 
waves. I do not believe the party who an
swered this inquiry ever saw the phenomeuon. 
When the syrup boils up it boils large bubbles, 
which will very quickly rise to the top of the 
kettle and run over, but as quickly as tbe 
grease touches the surface these bubbles im
mediately break up, and instead of the large 
bubbles that appear before there are a large 
number of very small bubbles which break 
quickly and do not rise. My understanding 
is that the small amount of grease serves to 
weaken the film of the bubble and make it 
break quickly,  practically the opposite of your 
answer. Will you look this matter up further ? 
A. We regret to be obliged to shake y our belief 
that the writer of the note upon the use of oil 
in boiling maple syrup had never seen the 
phenOluenon described, but the fact is that he 
did the trick more than fifty years ago. Many 
time s  he stood over the kettle and kept down 
the bubbles. He did not un derstand it  then. 
I-Ie is quite sure that he does n ow. There 
is no doubt whatever that your statement is 
correct that the oil weakens the film of the 
syrup and thus permits the steam from the 
wafer to pass o ff  more readily. 'i'he super
ficial viscosity of a BO per cent solution of 
sugar i s  in c.  g. s. units 3.067, while that of 
lard oil is only 0.146.  The figure for water is 
0.01, although that is hardly involved here. 
The action of oil in preventing the breaking 
of waves is  due to its increase of surface vis
cosity ; in the p revention of foaming its effect 
is produced by the reduction of surface vis
cosity. The effect is the same, the mode of 
producing that effect is different. 

ber of 1 cubic inch square and ignited, what (10807 ) I .  M. K. says : Will you �ould the pressure be on e!lch of its six sides ? , please tell me the difference between what is Would the pressure remain any length of time ? 
called loadstone and magnetic iron ore ? A. A. It is impossible to estimate the pressure 
Lodestone is magnetic iron ore which has, the which would be produced in a rifle chamber if property of coming to rest pointing north and '4. of a cubic inch of powder were ignited in south, as the magnetic needle points, and thus a c onfined space of a cubic inch. A certain guiding the voyager or traveler on his way. It quantity of gas would be generated, but the i s  not spelled load, t o  carry, but lode, to lead pressure of this gas would depend upon its or guide. All  magnetic iron ore is  not magtemperature, and the maximum temperature netic but all lodestone Is magnetic iron ore ; which is attained in such circumstances depends that

' 
is, much magnetic iron ore is not magon the rate of c ombustion and the character of netized. the chamber in which it i s  confined ; so that I it is impossible to form any accurate esti- (10808 ) R. T. D. asks : In the March 

mate of It. If  the chamber were airtight, the 2 1 number of the S C H JNTrFl/C AMERICAN, query 
pressure would gradually decrease as the l ib- 1 10687, W. S .  asks for a cheap non-conductor 
e rated gas cooled. After it was c ooled to the of heat. The answer is a vacuum. 1. 'Vould 
temperature of surrounding objects, the tem- that apply to a refrigerator o r  ice cream cabi (10812 ) R. S. asks : I am interested 
perature w ould remain constant, and the pres- net ? And does it mean just a dead air space ? in lightning rods, and should be glad to have 
sure of the confined gas would then remain con- A. While a vacuum is the most perfect non- you give me what information you can in 
stant. It  is roughly estimated that gunpowder conguctor of heat, it can hardly be called a regard to same, and also answer the following : 
when burned expands to 2,600 times its orig- practical method of inSUlating a refrigerator. Would a % -inch seven-strand galvanized iron 
inal' volume. Assuming this figure, the p ressure A dead air space fi lled with sawdust, with cable hold rig!lt if well grounded ? How fa r 
in the problem you give would be about 325 w ood for the outside covering, is far preferable, above the roof should the pOints be ? Would 
atmospheres, o r  approximately 4,800 pounds since the wood is itself a non-conductor of heat it be all  right if at the end the wires were 
per square inch. and the sawdust prevents currents of air in separated and sharpened to a point, and if so, 

the space between the outer and inner walls would it be necessary to have such points (10804 ) C. H. asks : 1. I have a quart- of the box. For small refrigerators a metal plated, and if so, with what ? Could I get tity of No. 16 copper wire in pieces of from box i s  ordinarily used on the inside, because a good ground by drivin g into the ground an 2 to 3 feet in length ; would it do to wind the metal wlll not absorb water and odors and can inch galvanized iron pipe and running the armatures and field magnet described in Sc rEN- be cleaned easily. 2. Is there any way of keep- cable into same ? If so, to what depth should 
TIFIC A M E RI CAN SUPPLE MENT No. 641, i f  the ing pipes carrying cold brine from getting pipe go ? Is  a metal roof any protection ? A. j oints were soldered and wrapped with tape ? frosty and sweating ? Have covered them with A % -inch seven-strand galvanized iron wire A.  If  a good soldered j oint is made you can paper and cloth, then painted them with plas- "able will make an excellent lightning rod. It w rap it  in tape and use a wire in wind- ter of Paris, and over that a coat of mineral will serve also as points, carrying the ends a ing a field or armature. These joints will paint. But they still sweat. Would paraffine foot 01' so above the roof at corners and gables. however, be larger than the single wire and wax o r  water glass be of any use ? I f  so, how Put a bow over the chimney tops, perhaps two w ill, if there are many of them, cause the to apply ? A. You cannot p reven t  pipes from bows across diagonally. Since the acids of tb e winding to be more or less i rregular, and un- sweating. The m oisture comes from the air of smoke will  rapidly corrode the metal, it will sightly.  A neat job cannot be made with the room in which the pipes are, and not from , be necessary to replace the corroded parts fresplices in the wire. 2 . Why is the sodium the pipes. I t  is 'condensed on the pipes because I quently. Fasten all  parts fi rmly to the buildsalt

. better than the potassi�lm sal.t for use i.n they are colder than the air of the room, j ust l ing . . A go.od ground may be made throu.gh a bIchromate cell ? A. SodIUm blChromate IS as dew forms on the grass in the evening. a dflven pIpe, if the lower end of the pIpe J. V. asks : Will you kindly easily dissolved in water, cold or hot. Potas- 1 3.  Is there any cheap way of recovering salt reaches a permanently wet stratum 01' ends in inform me in N otes and Queries when it  is sium bichromate requires hot .water to dissolve ' from brine ? A. Salt may be recovered from water. A metal roof will form a good prosunrise ? I s it when the disk of the sun is first it to sufficient strength for battery use. When b rine by allowing the brine to evaporate in the tection from lightning if connected t o  a good seen above the horizon o r  when the entire disk sulphuriC acid is added to the p otassium bi- air. This will cost nothing. earth at the lower corners by good rods or ��s�b::e ::e t��ri:��t;ng 
T!; ��:e 
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f:l� (10809 ) I . L. C. says : Will you brief- :f
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( 10800 ) 

times of sun rise as given in ordinary almanacs in the cell also. Neither of these things Iy explain to me how ordinary series street protecting buildings from lightning. are the l ocal mean. times when the upper !th th d'  It  Ch i id arc lamps are tested to determine their candle occurs w e so IUm sa . rom c ac 
power ? O r  tell me where I will find detailed (10813 ) G. B. says : Which wheels of :�:r

e
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iC�l
i� instruction in this matter ? A. The candle- an automobile leave the ground when turning 

horizon of the place, or of any place of equal chromates. power of an arc lamp may be measured in a corner and going at a fast pace�the inside 
latitude. This is Todd's definition as given various ways with widely differen t results. or outside ones ? A. The wheel on tbe inner 
in his "New Astronomy," a valuable book (10805 ) C. L. V. asks : Please explain The mean horizontal candle-power is the aver- side of a curve leaves the ground when the 
which we can send for $2.  in y o u r  Notes a n d  Queries column why a dis- age of a l l  horizontal measurements. T h e  mean vehicle goes around t o o  fast. T h e  automobile 

tinct shock i s  felt when a piece of metal is hemispherical candle power is measured at all proper turns over outward. V. E. M. asks : 1. Two cars passed you by another person, in a h ouse which directions and angles below the horizontal, (10814 ) J. O. says : Please let me is wired for electric lights. I have noticed thus giving the mean value of the ,light sent know through your columns or otherwise what this a number of tilpes in this house, but never down from the lamp. The mean spherical can- is clectrochimic, und what can be produced in any other. A. An electric charge is easily dIe-power is the average of measurements at all by it ? A.  "Electrochimie" is the French word generated in cold, dry weather by walking angles above and below. I t  is therefore the for electrochemistry. It is a branch of chern ialong a w o olen carpet, especially if one scuffs average candle-power in all directions. The cal science embracing the processes of chemical the feet a little on the c'il.rpet as he walks. maximum candle-power is the greatest candle- manufacturing in which electricity i s  the force In tbis way one may light the gas without , power found in any directinn, usually 40 deg. employed to bring about the reactions. Arrhea match by presenting the tip of a finger t o , below the horizontal. The nominal candle is nius's "Text B ook of Electrochemistry," price the gas jet. A spark will pass from the finger ! an arbitrary rating. A lamp using 450 watts $3.25, is an authority on the theory of the to the tip of the burner, and a slight shock gives 2,000 candles, and on e using 300 watts subject, and Blount's "Practical Electrochemlsmay be felt. It is obvious that the same shock 1 gives 1 ,200 candles. We can supply you with try," price $3.25, is a reliabl e guide. We can may be given to another, by reaching out the Stine's "Photometric Measurements," with supply both works at the prices named. 

(10801) 
start from a p ower-house on an electric road, 
the last car using 1-3 of the power ; h ow does 
the curren t get to the car ahead after some 
of it  passes through the motor of the first car ? 
Please explain in full.  A. The E. M. F. of 
the trolley feeders is  sufficient to provide cur� 
rent for all the cars which will be on a section 
of the line at one time. Feeders run from the bus bars of the station to the beginnings of 
the sections of the line, and each feeder en
ters and supplies current to its own section. 
If the motors require 500 volts the E. M. F. 
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THE INSECT BOOK. By W. Percival Wes, 
tell, F.L.S.,  M.B.O.U. Illustrated with 
photographs by R. B. Imisson. Lon, 
don : John Lane, The Bodley Head. 
New York : John Lane Company. 
16mo. ; cloth ; 120 pages. Price, $1. 

velopment. A large index and a remarkable I Bearing, J. S. Worth . . . . . . . . . . . . . . . . . . . .  81)1 , 649 l.'ence post base, O.  J. Snider . . . . . . . . . . . . . . . 891 , 448 
bibliography on gas Ughtin'g are furnished. In, B�d, . davenport, A. �. Mayer . . . . . . ,; . . . . . . . .  891 , 35� �'ertilizer distributer, D. B. Merr<'iL . . . . . . . . 891 , 628 
cluded in the latter are the titles of English, trf':�d �ilo:- 'fo�s����a

, 
l�: ·W: 'v:���::n�� ��t"g�6 l" ile clamp and guide, R. S.  Brown . . . . . . . . .  891 ,801 

�'ilter, J. G. & O. B. Heitzman . . . . . . . . . . . . . 891 ,337 
American, German, and I<'rench books, pam, B!cycle support, �. C. Scoggins . . . . . . . . . . .  891 ,445� �'llter pres., E. M. Bassler . . . . . . . . . . . . . . . . .  891 , 393 

hI . . BInder, W. E. DIckson . . . . . . . . . . . . . . . . . . . 891 , 605 �"'ire ap.d temperature alarm or indicator, G.  p ets, reports and artIcles and varIOUS articles Binder. loo.e leaf .  E .  Fournier . . . . . . . . . . . . .  891 ,240 L. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 891 ,743 on gas, by Mr. Gerhard. Blasting powder, Farris & Jex . . . . . . . . . . . . 891 ,334 I<'ire plug and collap.ible jOint, H. W.  Mar, 

That practical series, The Country Hand
books, i s  extended by this charming brochure. 
Without being a complete treatise the book is 
helpful as far as it  goes. The photogravures 
add much to its value. The entertaining 
text should induce sufficient interest to 
make the reader pursue the studies even be, 
yond the limits p resented. Thirty,six photo, 
graphs ill ustrate the contents and w e  hardly 
can see how any process outside of tha t � of 
colors could h ave been so well chosen for ob, 
taining such crisp yet delicate results. The in, 
sect life portrayed of the garden, of the water
side, of the woodland, of meadows, heaths, 
lanes, and households relates to B ritish spe, 
cies, and i s  described by one of the bes t of 
entomological writers. The index is ample. 

PARADOXES OF NATURE AND SCIENCE. Things 
Which Appear to Contradict General 
Experience or Scientific Principles. 
With Popular Explanations of the 
How and Why. By W. Hampson, M.A. 
Oxon., L.S.A. New York : E. P. Dut
ton & Co.,  1908. 8vo. ; pp. 304.  Price, 
$1 .50.  

THE ROMANCE OF THE REAPER. By Her
bert N.  Casson, author of "The Ro, 
mance of Steel ." New York : Double, 
day, Page & Co., 1908.  12mo. ; cloth ; 
184 pages. Illustrated. Price, $1 net. 

The author in spite of the title and the pet 
w ord "magical" as applied to mechanism, has 
giv en a comprehensive history of the very prac
tical reaper. The debt the w orld owes to 
McCormick and the useful inventors and busi, 
ness men who have developed the grain ma' 
chine industry is summed up in this little work, 
and fractional waymarks of the story are 
pointed out in chapters full of research in in, 
vention, harvestry, biography, and statistics. 
The last are not tabulated and this fact helps 
to make the book appear without a dry page 
to the average reader, adult or youth. The 
illustrations are good and of the broadest terri, 
torial range as the reapers, binders, etc., are 
seen at work in all the continents. Sixteen 
portraits are presented of those eminent in the 
business of having ma�e all that the farmer 
demands in advancing from muscle to ma' 
chinery in the cultivation of the soil. The 
title page bears an error in the p ublishing 
firm's name. 

QUESTIONS AND ANSWERS IN ELECTRICAL 
ENGINEERING. Being a Compilation of 
the Questions Set by the City and 
Guilds of London Institute in the Pre
liminary Grade of Electric Lighting, 
from 1899 to 190t inclusive, with So
lutions to all Questions. By A. E. 
Moore, A.M. LE.E., and Frank Shaw. 
London : Longmans, Green & Co. New 
York, Bombay, and Calcutta, . 1908. 
12mo. ; cloth ; 151 pages. Price, 90  
cents. 

Block. See Building block. tin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 891, 279 Blower, duplex rotary, E. P. Reichhelm . . . . 891 , 372 Firearm, A. P. Brush . . . . . . . . . . . . . . . . . . . . . . 891 , 401 Blowing engine or pump, G. B. Petsche . . . 891 , 290 �'Irearm indicator, J. J. Peard . . . . . . . . . . . . . .  891 ,438 Blue ptint washing and drying machine, Firearm, non-recoiling, L. Mertens . . . . . . . . . . 891,778 C. F. Pease . . . . . . . . . . . . . . . . . . . . . . . . . .  891 ,289 }j'irearms, firing pin locking device for. n. Boat releasing device, K.  J .  Daly . . . . . . : .  891, 598 H. Tan.ley . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Boller and other furnace, Moche & � Pet, Fish plate, J .  Pawolowski . . . . . . . . . . . . . . . . . . tersson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  891, 781 li'lax pulling machine, E. McCauley . . . . . . . .  . Boller fiue fastener, W. E. Parkin.on . . . . .  89 1 , 783 Flush tank, J. Nel.on . . . . . . . . . . . . . . . . . . . . .  . Boller furnace,  W. Cassens . . . . . . . . . . . . . . . 890,231 Fog penetrating light, E. Maurer . . . . . . . . . .  . Boller furnace. D. Taggart . . . . . . . . . . . . . . . .  891 , 641 Fold holding device, H. T. Pitcher . . . . . . . . .  . Book, hook, P. V. Ericson . . . . . . . . . . . . . . . . 891, 612 Fruit gatherer, A. Relnicbe . . . . . . . . . . . . . . .  . .  Bottle cap or closure for bottles, jars, or Fruit grader, W. C .  Anderson . . . . . . . . . . . . .  . 

891 ,510 
891.288 
891. 362 
891 , 283 
891 , 558 
891 , 730 
891,373 
891 , 225 other r{\ceptacles, E. Goltstein . . . . . . . . .  891 , 535 Furnaces, blast heating apparatus for, W. Bottle, non,refillable, R. A. Little . . . . . . . . .  891 ,491 A. Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . . .  891, 452 Bottle, non-refillable, W. Winters . . . . . . . . . . 891 ,319 Furnaces, receiVing vessels, or the like, Bottle, non,refillable. A. W. Hagstrom . . . . . .  891 ,772 cbarging · device for, L. Mond . . . . . . . . . . . 891 , 7 1 3  Box form cutting machine, W.  F.  Morse . . 891 , 359 Fu.e, B. A.  Brown . . . . . . . . . . . . . . . . . . . . . . . . .  891 , 323 Box lid holder, A. C. Olander . . . . . . . . . . . .  891,434 Gage. Sue Hinge gage. Brake mechanism for cars, elevators, cranes, Game apparatus, J.  e.  }j.,air . . . . . . . . . . . . . . . .  . 

and other purposes, electric, M. E. Game apparatus, H. J. I�'inlay . . . . . . . . . . . . .  . 
Neenan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  891 , 632 Garment, H. S. Dean . . . . . . . . . . . . . . . . . . . . . .  . 

Brick handling device. A. O. Jones . . . . . . . .  891 ,548 Garment attachment, C. H. Burkham . . . . . .  . Bridge construction, H. Friend� . . . . . . . . . . . . .  891 ,417 Gas and other engine, J. S. Miller . . . . . . . . .  . 
Bridle bit, ;T. W. Herbert . . . . . . . . . . . . . . . .  891 ,419 Gas burner, B. A. Geurlnk . . . . . . . . . . . . . . . .  . 
Brooder or incubator, J. H. Turcotte . . . . . .  891 , 644 Gas burners, automatic cut-off for, R. II. 
Brush, A.  R.  Wiens . . . . . . . . . . . . . . . . . . . . . . 891 , 314 Cooke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Brush, W. J. Wilson . . . . . . . . . . . . . . . . . . . . .  891,318 Gas engine, Trow & Brnmmf'r . . . . . . . . . . . . .  . 
Bucket, clam shell, C. W. Hunt . . . . . . . . . .  891 , 699 Gas engine, Robinson & Se.vbert . .  " . . . . . . .. . .  . 
Bucket, clam shell, C. C. King . . . . . . . . . . . .  891, 706 Gas generating apparatus, A. D. Brasson . .  . Buckets, means for dumping or discharging Gas generator, acetylene, W. E. Travers . . .  . 

materials from, H. A. L. Barry . . . . . . .  891 , 656 Gas generator, acetylene, O. H. Hasneder . .  
Buckle, R. Baird . . . . . . . . . . . . . . . . . . . . . . . . 891 , 226 Gas producer, S. W. Rushmore . . . . . . . . . . . .  . 
Buggy top fastener, G. J. Wenzlick . . . . . . 891 , 451 Ga. trap, sewer, W. J. Wilker . . . . . . . . . . . .  . 
BUl'gy top retainer, R. L. Allison . . . . . . . . . .  891 , 582 Gas washer, O. E. Gre.sly . . . . . . . . . . . . . . . .  . . 

891 ,333 
891,613 
891 ,527 
891, 592 
891, 432 
891,245 

891, 670 
891 . 643 
891 , 735 
891 , 665 
891 , 57 5  
891 , 6 1 6  
891 ,292 
891 . 580 
891 , 474 Building block, D. O. Loy . . . . . . . . . . . . . . . .  891,495 Gear mechanism for vehicles, change, G. Built In closet, W.  H. Watts . . . . . . . . . . . .  891 , 389 Enrico . . . . . . . . . . . . ' . ' . . . . . . . . . . . . . . . . . .  891 , 800 Burners, automatic cut off for liquid and Gearing, change speed, W. E. Goodyear . . . . . 891 , 536 

gaseous fuel. V. E. Campbell . . . . . . . . . 891, 761 Glass blown dose measuring bottles, df"vic:'e Button , collar. B. Brand . . . . . . . . . . . . . . . . . . . 891 ,229 for bending the neck. of, A.  W. Hut, Button, detachable, P; M. Coyne . . . . . . . . . . . 891 , 595 chins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  891 ,259 Camera, enlarging, R. Kroedel . . . . . .. . . . . . . . . 891 ,347 Glass leers, door arrangement for, A. H. Can body making machine, L. O. Sharp . . . . . 891, 380 Heisey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  891 , 693 Can opener, J. F. Ruff . . . . . . . . . . . . . . . . . . . . .  891 ,443 Governing mechanism for oil or gas enginps, Car and tool driving machine, track, H .  W. S .  A.  Moss . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Jacobs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 891 , 700 Grain 9creening machine, A. H. Bnenen . . .  . . 

Car body corner stay. H. H. Dewey . . . . . . . . 891, 466 Grain separator screen, H. J. Folts . . . . . . . .  . 
891 .360 
89J .654 
891, 239 

Car fender, H. L. Libby . . . . . . . . . . . . . . . . . . .  891 , 2 70 GramQphone machines, turn-table for, E, H. 
Car railway, P. Butchart . . . . . . . . . . . . . . . . . . . 891 , 325 Mobley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , 891 , 356 
Car, railway, W. M. Ryan . . . . . . . . . . . . . . . . . . 891, 375 Grea.e cup, G. F. Brettell . . . . . . . . . . . . . . . . .  891 ,398 
Car spring, T. A. Shea . . . . . . . . . . . . . . . . . . . . . 891 , 381 Guns, Single trigger attachment for douhle Car stop and speed signal, J. F. Bu.h . . . . . . 891 , 792 harreled, A. D. Blanchard . . . . . . . . . . . . . . 891 . 658 
Car underframe, C. S. Shellenberger. Haiter, J. Hegland . . . . . . . . . . .  ; . . . . . . . . . . . . .  891 , 253 

891 , 295 to 891 "'7 Harness attachmeht, G.  W. Brown . . . . . . . . . 891 , 591 
Car Wheel, W. D. Lowry . . . . . . . . . . . . . . . . . . .  891 ,494 Harve.t attacbment,  corn, L. Carter . . . . .. . .  R91 . flfl!l 
Cars. running board saddle for, W'. H. Harve.ting knife, A. W. Ihde . . . . . . . . . . . . . . 891 , 481 

Miner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  891 ,354 Hat frames, device for ·making wire ,  B. 
Carbureter for explosive engine., P. H. Belle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  891 , 227 

Mr. Hampson has published a very interest, 
ing and readable book on the tricks which na' 
ture sometimes plays us. The volume is  divided 
into four parts. In the first such mechanical 
paradoxes are discussed a s  a carriage which 
on level ground is more easily drawn loaded 
than empty ; throwing balls around a corner ; 
and solids defying gravity. In the second part, 
devoted to paradoxes of the physical state, Mr. 
Hampson explains how ice is cut without sever
ing the parts and how it  may be melted w ith, 
out heat or cold ; how water may be boiled by 
cold instead of by fire o r  flame ; a vessel too 
hot to boil water ; freezing produced by boiling ; 
and the perpetual motion fallaCies. � The third 
part, on chemical p aradoxes, explains how fire 
may be a source of water and water a source 
of fire, among other interesting phenomena. 
Among the physiological paradoxes constituting 
the fourth part are discussed certain peculiari, 
ties of vision and hearing as well as of bodily 
structure. The explanation of the problem of 
Achilles and the tortoise seems � rather labored. 
It might have been somewhat more simply ex
plained in the usual algebraic way rather than 
by the philosophical method of non-continuity 
of space npon which the author relies. For all 
that the book is interesting and instructive. 

Brennan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 891, 322 "Hay, etc. , apparatus for handling, C. W. 
This small work is a valuable addition to the Carpet stretcher, T. Walker . . . . . . . . . . . . . . . .  891 . 645 Wood . . . . . " . . . . . . . . . . . . . . . . . . . . . . . . . .  891 , 581 

Carpet stretcher, R.  R. Shapley . . . . . . . . . . . .  891 ,740 Heat for cooking and other pnl'pORes. appa-

M!INES AND MINERALS OF THE BRITISH EM

PIRE. Being a Description of the His, 
torical, Physical, and Industrial Fea
tures of the Principal Centers of Min
eral Production in the British Domin, 
ions Beyond the Seas. By Ralph S.  G. 
Stokes, late Mining Editor Rand 
Daily Mail, Johannesburg, S .  A. Lon-' 
don : Edward Arnold, 1908.  8vo. ; 
cloth ; 403 pages. Illustrated. Price, 
$4 .20.  

T h e  author deals in a n  in timate a n d  n o t  
over-technical manner w i t h  material indus, 
trial features of various producing sections, 
and gives distinctive marks of ore occurrence 
and methods of exploitation with excellent 
descriptive force. The work is not a guide 
to investment, but those interested in the 
practice and science of mining metallic and 
n on-metallic minerals, will find the subjects 
of gold, silver, tin, copper, lead, pig-iron, steel, 
plumbago, diamonds, etc., described thoroughly 
and c omprehensively. The author has w ritten 
with equal clearness on the labor, methods, 
and geological and industrial conditions of the 
various mineral industries. The chapter con' 
tents and a copious index are well adapted for 
facilitating the reader's progress. The ill us, 
trations are numerous and clearly represent 
the actual life, operation, and machinery of 
mines in South Africa, Ceylon, India, Burma, 
Malay Peninsula, Australia, N ew Zealand, and 
Canada. 

select list of books on electricity and magnetism 
published by Longmans, Green & Co. I t  i s  an 
excellent example of the question and answer 
form of preparing students for examinations. 
In this case it  is intended for those who, while 
understanding the subj ect matter of the ques, 
tions, are deficient in expressing themselves. 
An admirable line of accommodation of the an
swers t o  a more extended use, lies in the fact 
that the solutions are amplified, but in such a 
manner that they can be adapted to the pur, 
poses of a purely elementary examination. The 
solved � problems are fully lllustrated by dia
grams, and one of the features of the questions 
section is that on practical wiring. 

ASTRONOMY WITH THE NAKED EYE. A New 
Geography of the Heavens. With De
scriptions and Charts of the Constel
lations, Stars and Planets. By Gar
rett P. Serviss, Author of "Astronomy 
with an Opera Glass." New 1: ork and 
London : Harper & Brothers, 1908.  
12mo. ; cloth ; 247 pages. Price, $1.40 
net. 

This issue is at a time when astronomy un, 
del' the advantages of scientific instruments 
and Institutions of learning is increasingly 
neglected. In the common schools, even the 
constellations are not taught, and the author 
shows that the few mathematical formulas in 
the best seats of learn ing, a re studied only to 
be soon forgotten. If  the higher means at 
hand are regarded so lightly, his work on As, 
tronomy without artificial aid to the eye may 
be welcome, as it  is well planned to show the 
scheme of the constellations in a way to make 
tile subject become popular. The purpose of 
the author i s  to recall the busy to that branch 
of a stronomy which is within easy reach. Four
teen charts are used, and every m onth i s  con, 
stella ted on a double page plate with the out
lines of the symbols and their names in color. 
All clusters and their features are beautifully 
shown and the orderly march of the stars can 
be clearly followed through the year. Constel
lations with two o r  three exceptions are formal 
only on the maps, but studying them on a chart 
is necessary to enable the amateur to rela, 
tlvely associate the celestial bodies easily and 
definitely in the heaven s. The last four chap, 
tel's are given to the Southern Constellations, 
the Zodiacal Light, the Milky Way, and the 
Moon. 

Carriage shift and platen rotator, Luce & ratus fill" the electrical production of, 
Richards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 891,274 A. F.  Berry . . . . . . . . . . . . . . . . . . . . . . . . . . . 891 , 657 

Cartridge feeding device for machine gun. Heater, E. J. Droz. et al . . . . . . . . . . . . . . . . . . . .  891 ,680 
or the like, F. Ruszitszka . . . . . . . . . . . . . .  891 ,374 Heel, C.  L. Whiting . . . . . . . . . . . . . . . . . . . . . . . .  891 ,51 3 

Ca.tlng chilled rolls, mold for. R. H. West. 891 , 309 Heel building macbine, C. O. Ryberg . . . . . . .  891 ,503 
Cattle guard, E. A. Manny, reissue . . . . . . . . . 1 2 .81 8 Hides, skins, and leather, machine for 
Centrifu!'al ma�chlne, B. Ljung.trom . . . . . . . . 891 , 271 treating. F. H. Tee! . . . . . . : . .. . . . . . . . . . . .  891, 787 
Cbair and couch, combined, L. A. Erickson . .  891 , 332 Hinge, J. Diehl . . . . . . . . . . . . . . . . . . . . . . . . . . . .  891 ,235 
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a
�� . .  ����'?��� . �.���':����, . . �: . . �.I:: 891 , 6.�1 

Cleaning comnosition, J. F. Washington . . . .  891 . 646 Holdback fron, R. B. Carpenter . . . . . . . . . . . . . 891 , 668 
Clothe. ha l'. J. S.  Bowen . . . . . . . . . . . . . . . . . . .  891 , 228 Hook, L. P. Greenman . . . . . . . . . . . . . .  891, 5018, 891 ,5.19 
Clutch, J. F. Heaslet . . . . . . . . . . � . . . . . . . . . . . . 891, 475 Hoop, R. Studer . . . . . . . . . . . . . . . . . . . . . . . . . . .  891 ,386 
Clutch , friction, T. W. Morgan . . . . . . . . . . . . . 891 , 2 80 Hot water heater, G.  L. Bennett . . . . . . . . . . . 891 , 455 
Clutch, friction ,  G .  Enr.ico . . . . . . . . . . . . . . . . . . 891 , 7�9 Ice eream cooler and soda fountain, W. H. 
Coal washer j igs, mechanl"ll\ for controlling Wallace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 891, 577 

the gates of. W. M. Duncan . . . . . . . . . . .  801.610 Igniter, C.  B .  King . . . . . . . . . . . . . . . . . . . . . . . . . 891. 552 
Coating device. N. H .  Pike . . . . . . . . . . . . . . . . . 891, 564 Igniter, W. L. Wayrynen . . . . . . . . . . . . . . . . . . .  891 . 647 
Coffee pot, P. Renner . . . . . . . . . . . . . . . . . . . . . . .  891 , 441 Index, F. E .  Smith . . . . . . . . . . . . . . . . . . . . . . . . .  891 ,505 
Coke ovpn apparatus, Mitch{\ll & McCreary . . 891 , S55 Indoxylic compounds, producing, II . Lab� 
Collapsible joint. H.  W. Martin . . . . . . . . . . . . . 891 ,278 hardt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 891 . 708 
Combu.tion chamber, S. A. Mo .. . . . . . . . . . . . .  891 ,715 Induction coil, D. H. yost . . . . . . . . . . . . . . . . .  891 . 320 
Commutator motor, single phase, S. S. Sey- Internal combustion engine, J. H. Pi{\}·C'("o . . . .  891 ,366 

fert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 891, 784 Internal combustion engine, H. H. Benson . . 891 , 3!14 
Concentrator, dry, H. P. Curti • . . . . . . . . . . . .  891 ,409 Ironing machine. A .  S.  Emerson . . . . . . . . . . . .  891 ,611 
Concentrator for solutions. J. U. Lloyd . . . . . .  891 ,492 Jack, B. C. Williams . . . . . . . . . . . . . . . . . . . . . . . 891 ,579 
Concrete block ,  J. W. White . . . . . . . . . . . . . . . . 891,313 Jar holder, fruit, G. M. Corsey . . . . . . . . . . . . .  891, 464 
Concrt"te block forming machine, J.  Ingells . .  891 ,423 Jarring machine, W. Lewis . . . . . . . . . . . . . . . . .  891, 488 
Concrete chimney block, J .  W. Wbite . . . . . . .  891 , 3 1 2  Kinematograph and like apparatus, A. !\Ial, 
Concrete mixer, S. Kinsley . . . . . . . . . . . . . . . . .  891, 345 let . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 891 ,430 
Concrete mixer, G. P. White . . . . . . . . . . . . . . . 891. 756 Klnematographs, safety attachment for, A. 
Conveyer, spiral, G. P. W·isdom . . . . . . . . . . . . . 891 ,514 Mallet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  891 .431 
Conveyers. filling apparatus for, C .  W. Hunt 891 , 698 Knee pad, pneumatic, P. P. Gibbs . . . . . . . . . .  891 . 5�3 
Cooler. See Ice cr{\am cooler. Knockdown chair, J. R. KQen . . . . . . . . . . " . . . .  801, 266 
Cord clamping device. J. B. Lee . . . . . . . . . . . .  891 ,484 Labeling machine, 1<'. Szlubis . . . . . . . . . . . . . . .  891 , 747 
Corer, pineapple, J. Lindsay . . . . . . . . . . . . . . . .  891, 555 Ladder, C.  D .  Phlpp . . . . . . . . . . . . . . . . . . . . . . . . 891 ,72 9 
Cork.crew, C. H. Hutchin.on . . . . . . . . . . . . . . .  891,260 Ladder, J. R. Rupe . . . . . . . . . . . . . . . . . . . . . . . .  891 ,736 
Corsets, abdominal snpporting attachment Ladder, combination, Jj"" E. Scott . . . . . . . . . . . 891, 379 

for, G. Lanzendorfer . . . . . . . . . . . . . . . . . . .  891 ,483 Ladle for molten metal, G.  A .  HasseJ. . . . . .  891 , 542 
Cotton gin, L. H. Dyer . . . . . . . . . . . . . . . . . . . . .  891 ,798 Lamp and lantern. W. S. Hamm . . . . 891,249, 891, 250 
Cotton picking machine, R. C. Scherllng . . . .  891 ,444 Lamp burner, J. D. Westmoreland . . . . . . . . . . 891 ,648 
Coupling, M. I<'order . . . . . . . . . . . . . . . . . . . . . . . .  891 ,532 Lamp burner, oil, J.  & M. Lawson . . . . . . . . . . 891,268 
Coupling. T. B. McMil lan . . . . . . . . . . . . . . . . . .  891 , 7 1 8  Last, adju.table, J. Bronenkant . . . . . . . . . . . . . 891 , 590 
Crank mechanism, T. Badpn . . . . . . . . . . . . . . . .  891 , 586 Last lathe center, C .  P. Morton . . . . . . . . . . . . 891 , 782 
Curling tongs, A. Altstaedten . . . . . . . . . . . . . . . 891, 759 Latch keeper for gates. R. D. Browning . . . .  891, 667 
Curtain fixture. J. Kroder . . . . . . . . . . . . . . . . . .  891 , 622 Lead, treating anode sUme from the electro, 
Curtain pole. W. H.  Sippel . . . . . . . . . . . . . . . . .  891 , 741 lytic refining of, bo. G. Betts . . . . . . . . . . . 891 , 396 
Cut'out, thermal, C. A. Ernst . . . . . . . . . . . . . . . 891 ,414 Lead. treating slimes from electrolytic re-
Dental chair, 1<'. E. Case . . . . . . . . . . . . . . . . . . . 891 , 762 fining of, A. G. Bett . . . . . . . . . . . . . . . . . . .  891 ,395 
Dental plates, mold for making, J. W. Leather, reinforc{\d, Z .  S. Blackadar . . . . . . . . 891 ,454 

Greene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 891 . 689 Lifting jack, Butler & Cook . . . . . . . . . . . . . . . .  891 , 523 
Dental tool, E .  Y. Haughawout . . . . . . . . . . . . .  891 . 543 Lock face plat .. , O. F. Sparks . . . . . . . . . . . . . .  891 ,449 
Dental tool . J. H. Abbott . . . . . . . . . . . . . . . . . . .  891 , 651 Lock morti.er, Doldt & Cbcnery . . . . . . . . . . . .  891 , 606 
Derrick and excavating machine, steel, C .  Locomotive tender tant.s, coal space in, J. 

Cooper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  891 , 7!l6 W·. Harkom . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Dish warmer, R. L. Washington . . . . . . . . . . . 891, 754 Logging car stake. Carroll & Zander . . . . . .  . 
Ditching. digging, and loading machine, J. Logging cart, T. A. L. Strange . . . . . . . . . . .  . . 

891 . 335 
891 . 461 
891 ,385 

U. Hare . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  891,252 Loom stop-motion and reversing mechanism, 
Door lock, W. D.  McPberson . . . . . . . . . . . . . . .  891 , 562 E. Hollingwortb . . . . . . . . . . . . . . . . . . . . . . . 891 , 61 8  
Door operating device, J .  M .  Sau • •  e r  . . . . . . . 891 ,737 Lubricating mechanism. J. Hutchings . . . . . . . 891 . 774 
Door or window securer, A. W. P{\terson . . . 891 , 727 Lubrication system, " forC'ed, F. Samuf�IRon . . . 891 ,377 
Dough divider, 1<'. Streich . . . . . . . . . . . . . . . . . . . 891 , 507 Lubricator for main bearings of centrifugal 
Draft evener, J. D .  Burges • . . . . . . . . . . . . . . . .  891,403 breakers. W. Langenhcim . . . . . . . . . . . . . . .  891, 482 
Drafting Instrument. W. Langstroth . . . . . . . . 891, 777 Mail bag cateher, P. B. Southworth . . . . . . . .  891 . 382 
Drag, road, H. J. See . . . . . . . . . . . . . . . . . . . . . 891 , 569 Mail bag catcher, J. H. Tudor . . . . . . . . . . . . . .  891 , 751 
Drills, grinding tongs for spiral, O .  Schobe . 891,738 Mail bag deliverer and catcher, A. S .  Par-
Drum, G.  Wilken . . . . . . . . . . . . . . . . . . . . . . . . . .  891 ,315  ker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R!l1 .56� 
Drum stand, E .  F. Howe . . . . . . . . . . . . . . . . . . . 891,479 Mail cbute, R. W. A shley . . . . . . . . . . . . . . . . . .  891 , 520 
Drying and carbonizing kiln, continuously Mail pouch catcher. W. E. AlI"n . . . . . . . . . . . . 891 . 51 8 

operating, R. Bock . . . . . . . . . . . . . . . . . . . . .  891 ,456 Mail poueh d<,Uverer, W. M. Rawl . . . . . . . . .  891.73� 
Dumping apparatus. H.  L. Allen . . . . . . . . . . . 891,517 Mailing wrapper, H. L. Greve . . . . . . . . . . . . . . 891 ,418 
Dye and making the same, red vat, A. Grob 891 , 690 Manure, lime. or th{\ lik{\, machine for dis-
Eave. trough . G .  Cassens . . . . . . . . . . . 891, 405, 891 , 406 tributlng artificial . P. Grundmann . . . . . .  891 . 691 
Ejector ventilator, stationary, A. J.  Leitch . 891 ,485 Manure spreader, J .  L. Barker . . . . . . . . . . . . . 8!11 , 587 
Electric heater and means for controlling Map, route guide, C .  C . Loewe . . . . . . . . . . . . . .  8!H , 272 

the same, P. A. Brown . . . . . . . . . . . . . . . . . 891 ,400 Matcb stand, C .  W. Shonk . . . . . . . . . . . . . . . . .  891 , 504 
Electric machin{\, dynamo. R. B.  Williamson 891,316 Matrix and forming same, L. E. Morning-
Electric machines, clamping me-ans for core star . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  891 , 4!l9 

THE AMERICAN PRACTICE OF GAS PIPING 
AND GAS LIGHTING IN BUILDINGS. By 
William Paul Gerhard, C. E., Con
sulting Engineer for Hydraulic and 
Sanitary Works, Etc. New York : Mc
Graw Publishing Company, 1908.  
8vo. ; � cloth ; 306 pages. Price, $3 net. 

This book is an addition to the author's vain, 
INDEX OF INVENTIONS plates of dynamo, lord & Powell . . . . . . . 891,273 Meat · hanger, T. Walsh . . . . . . . . . . . . . . . . . . . . .  891 , 307 

Electric machines, method of and m{\ans for Mechanical movempnt, F. Crat{\f . . . . . . . . . . . 801 , 597 

able list of works on plumbing and house 
drainage. Leaving out the treatment of the 
numerous p rocesses of production and dlstribu, 
tion of illuminating gas and the lighting of 
streets, alleys, and public areas, he practically 
enters into the subject where installation and 
utilization reaches the consumers' premises. 
Before expounding how gas fitting should be 
done for interior work, a foregleam of the 
breadth of quality of the volum� may be had 
in the attack through the first two chapters 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

June 23 , 1 908. 
A N D  B A C H  B B A R I N G  T H A T  D A T B  
[See note at end of list abont copies of these patents.] 

on p rejudices against and popular fallacies Account register, S. Klepfer . . . • . . . . . . . . . . .  891 , 344 
about gas. The parts devoted to extra tech- Air brake apparatus, H . . B. Miller . . . . . . . . 891 ,780 

nical matter, � such as ' specifications, rules, Alarm device, G.  W·. MacKenzie . . . . . . . . . . . .  891, 627 
Aluminates, manufacture of, O. DieJrenbach 891 , 677 

tables, regulations, and tests, are w ritten in a Amusement device, Visser & Grote . . . . . . . . 891 , 388 
style that prevents the need of the lighter Amusement device, Chapman & Cromley . . .  891 , 793 

h f I Anchor, line, J. Pawolowskl . . . . . . . . . . . . . . 891, 365 chapters as resting � islands, t ose or nstance, Arsenic from liquids and gases, removal 
on the advantages of and the arrangements for of, O. J()llas . . . . . . . . . . . . . . . . . . . 891 ,703, 891 ,775 

the use of gas for light, heat, and power ; !�i����il!
r
�'dl�ior�P��

n
St�i;'�� : : : : : : : : : : : :  ��H� 

practical hints for consumers ; lighting of coun, Automobiles. power device for moving, B. 
try houses ; discussions of hygiene, meter I AWl�' S:���� j,' 'w: 'M'drg';'u ' : : : : : : : : : : : : : :  
stories, accidents, dangers, and historical de, Baling press, P. K. Dederick • • • • • • • •  , • • • •  , 

891,767 
891,358 
891,329 

starting dynamo, B. Frankenfield . . . . . . . 891 , 241 Metal fini.hlng machine, D. W. Mul1!n . . . . . .  891 , 281 
Electric regulator, automatic. W. L.  BU.s . . 891 , 589 Metal .sawing machine, W. Lewis . . . . . . . . . . .  R91 .487 
Electric service cut-out and met{\r board, Metal shearing machine, H. V .  Loss . . . . . . . .  891 , 626 

combined. McGowan & Ellsworth . . . . . . . 891 , 561 M"tals, device for the purification of, C .  T. 
Electric traction system. S. H .  Hoopes, Jr . .  891 , 61 9  Knipp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 891 , 2M 
Electrical apparatus, C. J. Klein . . . . . . . . . . .  891, 263 Metal., purification of, C . T. Knipp . . . . . . . . . R91 .265 
Electrical connection d{\vice and the like, Metallic oxids, reducing, Price & Beck£lot . . . .  891 , 565 

fiexlble. C. A. Keller . . . . . . . . . . . . . . . . . . .  891,343 Metallic tie and rail fastener, O. M. Boylan 891 . 664 
Electroplating rods, pipes, etc. , means tor, Methane, oxidation of, M .  C. von Unruh . . . .  891 . 753 

D. H. Murphy . . . . . . . . . . . . . . . . . . . . . . . . . 891, 361 Milk, modified dry. J. R. Hatmaker . . . .  , . . .  891 , 336 
Electrothermal protf'ctor, F. B. Cook . . . . . . . .  891 ,46.3 Milking machine, cow. W. W. Sprague . . . . .  891 , 506 
Embroidery work, R. Cornely . . . . . . . . . . . . . . . 891,594 Mill. See Stamp mill. 
Engine base and crank case, hydrocarbon, Molding machine, W. Lewis . . . . . . . . . . . . . . .  . 

H. B. Joy . . . . . . . . . . . . . . . . . . . . . . . . . � . . . . . 891 , 803 �folding maehlne, Tabor .& Lewis . . . . . . . . . . . 
Engine, tr '" 'lns for preventing reversing of Molding machine. G. DunkeL . . . . . . . . . . . . . .  . 

an expio.ive, W. B. Potter . . . . . . . . . . . . . 891 ,368 Mop,makinl' macbine, L. Stocker . . . . . . . . . .  . 
Engine starter, C. B. Lazenby . . . . .. . . . . . . . . . 891 , 623 Mops and brushes, machine for making, L. 
Engines, water  injector for internal combus- Stocker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

tion, Scholes & Gibson . . . . . . . . . . . . . . . . . 891 , 638 Mops, making, L. Stocker . . . . . . . . . . . . . . . . . .  . 
EnSilage distributer, Draper & Strohm . . . . . . 891 , 008 Mortising macbine, G. O. Westlund . . . . . . . .  . 
Envelop, W. Macdonald . . . . . . . . . . . . . . . . . . . . 891 , 711 Motor controller. electrie, .T. Dillon . . . . . . . .  . 
Evener, four h!,)rse, W'. R. Campbell . . . . . . . .  891 ,524 Motor controlling d{\vice. W'. C. O ' Brien . . .  . 
Evener, three horse, A. L. Simon . . . . . . . . . .  891 ,447 Motor starter, electric, W. C. Q ' Brif'n ,  

891, 489 
891 . 508 
891 . 528 
891. 572 

891 . li71 
891 .744 
891 . 755 
891 . 2�6 
891,720 

Exhaust regenerator system, A. C. E .  Ha, 891 , 72 1 ,  891 . 722 
teau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  891 ,371 Mower. I. GaIJagher . . . . . . . . . . . . . . . . . . . . . . . . 891 . 6R4 

Explosive. stable, F. B. Holmes . . . . . . . . . . . . 891 .420 Music leaf t.urner. R. E. Eber.ole . . . . . . . . . . 891 , 681 
Extinguisher, automatic, T. Falkovsky . . . . . .  891 , 5:10 Musical device pneumatic apparatus, " R. A. 
I<'arm gate, M. M. Lamb . . . . . . . . . . . . . . . . . . . 891 ,348 Gally . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  891 , 801 
Fasteners, machine for driVing, A. F. Pres- Musical device- wind-inducing apparatus, R. 

ton, reis.ue . . . . . . . . . . . . . . . . . . . . . . . . . .  . 1 2 . �O A. Gaily . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 891 , 6R5 
Faucet, J. W. Nethery . . . . . . . . . . . . .  891 ,284, 891 ,285 Musical Instrument. mechanical , G. B. Kelly 891 ,550· 
Feed water heater, D. Brews . . . . . . . . . . . . . .. .  891 . 399 1 Nose bag, J. A. McColeman . . . .  : . . . . . . . . . . .  891 . 71 6  
Feeder, chicken, G .  E .  Gibson . . . . . . . . . . . . . .  891 ,534 1 Nut lock, E. O. Wheelock . . . . . . . . . . . . . . . . . . 891 ,512 



Scientific American 

I ,  t l  k W G ·  8nl , �1 1 7 ( " REPEAT " ORDERS N u oe , . . Me llle : . . . . . . . . . . . . . . . . . . . . . . u 
Nut,  lock, fl .  J. SWUlll . • . . . • . . . . . . . . . . . . . . . 801 ,574 

a�e continual l y  �omin� in from gni��\' i!;�fe�t��';" e�iin�s , VJ\�� ��l��Pt�l
�� � :  �g� :��� a�! �i�i��.: io��.�r��e 

Opc l'at!ng and fracture table, J .  H .  Downey. 8tH , 678 

for screw cutting, ek., and nil fine g�ci���lg:. ���fce 
J 

fO� '
S i��i��Y �'ll'd . t;.�il;i�:;g 891 , 679 

���cS;c�r'�he,;:r�3C���h��� e:�;: quick-firing, Dawson & Buckham . . . . . . . . 891 , 601 

room, experimental, li�ht: maculae- Ore products, treating crUShed, W. A. CaIde-
turing and .laboratory work is well eott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8Dl , 459 known. Catalog free. Ore reducing furnace, J. T . ...J ones . . . . . . . . . .  891 , 549 
TnE SENECA �·AJ.LS 'U'G. CO. Ore roasting furnace, W. H. Smytb . . . . . . . .  891 , 300 695 W!l.t.er St.,  Seneca F3.l1s, N. Y. Ore, t reating, J. �r. Jones . • . . . . . . . .  89] , 704, SU1 , 705 

E ngi n e  a n d Foot L at h es 
M A C H I N E  S H O P  O U T I' I T S ,  TO O L S  A N D  
S U PP L I E S. BEST M AT E R 1 A LS .  B E S T  

W O R K M A N S H I P. CATA LOG U E  I' R E E  

S E BASTIAN LAT H E  CO . .  1 20 Culvert S t . ,  C i n c i n nati ,  O .  YJ(' THE (UPPER CLIp· 
ar Its triangular shape prevents 
entanl<iin� and gives tbree tim es 
the capaCIty of any other Clip foe 
att�i�g J'��t�Oglr1'§fationer •• 

CLIP PER lUFG • . C O . ,  
. New Y ork City 

. Send IOc. for s:lmple b o .x  of 100 ; or 2 O c .  f o r  clips :md desk tray. 

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

etc. , sent !�ee. Patents procn red through 
Munn & Co. receive free n o tice in the 

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

WORK SHOPS 
of Wood and Metal Workers. with
out steam power, equipped with 
B A R N E S '  FOOT P O W E R  
M AC H I N E R Y  -
allow lower bids on jobs, and give 
greater profit on tb e work. Machines 
sent on trial if desired. Oatalog Fru. 

W. I' &. J O H N  BA R N ES CO. Established 1872. 
t 9 9 9  R U B Y  ST. ROCKFO R D ,  I LL. 

ToOlS 1 Tools 1 Tools 1 
We keep all kinds. Send your name 

on a postal and get our 88-page Booklet 

Overhead switch , R .  B .  & W. Loudell . . . . . .  891 , 493 
Package carrier, J . D. Lane . . . . . . . . . . . . . . . .  891 , 710 
Package handles,  machine for inserting 

wire s  i n ,  Reynolds & Seama n . . . . .  891 ,734 
Packing box. E. P. Lehm anll . . . . . . . . . . . . . . . 891 ,554 
Packing, rod , R .  L. Ambrose . . . . . . . . . . .  891 ,519 
P a i l ,  dinner, H. Barkley . . . . . . . . . . . . . . . . . . .  891 , 588 
Paint,  manufactu re of a n  antifouling, J .  F .  

d e n  Ouden . . . . . . . . . . . . . . . . . . . . . . . . . . . .  891 , 724 
Paper bag forming and m a k i n g  machine,  A .  

D a y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  891 , 674 
Paper box, H. C. Paris . . . . . . . . . . . . . . . . . . . . 891 , 437 
Paper cups, machine for making, C. Tietz-

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  891 , 642 
Paper t o  corruga ted packing boards, apply-

ing su rface, W .  H .  Latus . . . . . . . . . . . . . .  891 ,428 
Pattern package, dress, W. J. Flood . . . . . . . . 891 , 53 1  
Permutation l o c k ,  E .  E .  Quai ntance . . . . . . . .  891 , 439 
Phonograph feed mechanism, H .  Schroder . . .  891 ,378 
Photographic developing a pparatus, P. Ab-

bott . . . . . . . . . . . .  . . . . . . . . . . .  . . .  891 , 391 
Photograph i c  plate holder, C. von Unruh . . . . 891 . 304 
Piano magazine,  self-playing,  E. G u t b rie . . . .  891 , 802 
Pianos, organs, etc . ,  key bc ttom for, P .  

D u lIy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  891 ,469 
Pin joint, F. W. Goerdes . . . . . . . . . . . . . 891 , 686 
P i ston rings,  arrangement for tighten i n g ,  

K .  'Willner . . . . . . . . . . . . . . . . . . . . . . . . . . . .  891 , 3l 7 
Planter, potato, B. H. Pugh . . . . . . . . . . . . . . . .  891 , 370 
rlants,  compound for comba t i n g  fungoid 

d iseases of,  C. ltu m m  . . . . . . . . . . . . . . . . . . 891 , 567 
Plaster or composi tion board ,  G. R a de r .  891 ,440 
Platform and eleva t i n g  means tberefor, 

movable, ;T. Bousca l .  . . . . . . . . . . . . . . . . . . . 891 , 457 
Plow, W. H .  Jackson . . . . . . . . . . . . . . . . . . . . . .  89 1 ,261 
Plow, C. R. Davis . . . . . . . . . . . . . . . . . . . . . . . . .  891 , 673 
pneH.a��r:�� . .  

s
.
y

.
s
.
t:�� •. . ����i

.
n

.�l 
. .  ���' . . ?: 891 :324 

Post, H. . fl . G rissom . . . . . . . . . . . . . . . . . . . . . . .  891 , 246 
I�otato digger, H. P. Hewes . . . . . . . . . . . . . . . .  801 , 476 
Power, generation a n d  transmission of mo-

tive, G .  W·. Mascord . . . . . . . . . . . . . . . . . . . 891 , 350 
Power press, V. K .  V. Palmer . . . . . .  891 ,435, 891 ,43G 
Power shipping mecban i s m .  'V. H .  L a f u f' l le . 80 1 ,267 
Power transm ission DlC'ch n n i sm .  '1'. Sa n dera . 8!l1 , G36 
Prepayment mechan i s m .  J .  G r ibbel . . . . . . . . . 891 ,771 
P ressure regulator, J .  D a n i schevski . . . . . . . . .  89] . 599 
Printer and register, ticket,  O. A . Brow n . . .  8!H ,521 
Printers'  galleys, lock fOl', G .  R .  Boyte . . . .  891 ,397 
Printing a n d  registering apparatus, t icket,  

H. Fl'iedlein . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Printing and registe ring apparatus, ticket,  

N .  Lebeis . . . . . . . . . . . . . . . . . . . . . . . .  . 
Printing press, two-color, H. A. Agricola, 

Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Propeller, A. T. Pbilllps . . . . . . . . . . . . . . . . . . .  . 
Provision rack,  C. H. Boeck . . . . . . . . . .  : . . . . 
Puller. See S t a l k  puller. 
Pulp fiber. macbine for forcing articles 

frOID, Ij'l. E . Emrick . . . . . . . . . . . . . . . . . . . .  891 , 33 1 
Pulverizer, Evans & TillC'y . . . . . . . . . . . . . . . . . 891 , 471 
Pump, vertical shnft cent.l'ifugnl,  A .  W. 

Hunsaker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Punch, metal ,  E. K .  A bery . . . . . . . . . . . . . . . .  . 
PYl'ographical device, H. Holton . . . . . . . . . � . .  
Radiator, A .  H a 'Tlson . . . . . . . . . . . .  891 , 540 

Montgom�1Y « CO., 109 Fulton St., New York City Rai l
G r

���f���� 
.
al)(1 

. .  
alltlcreeper

: . .  
S t .:i ke

.
r 

. .  
� 891 ,746 

J A G E R  
4-Cycle 

Marine 
Engines 

Skillfully d esigned and weH 
buut. Single lever contrOl, com-
bining automatic carburettor 
with sp'l.rk advance. Develops 
wide speed ranee and re iiabtHty under m ost trying cond itions 
Stzes a to 60 h. p. 8end for catalog. 

C H A S .  J. JAG E R  C O .  
281  Fra n k l i n ,  c o r .  Batte rym arch S I .  

Bost o n ,  Mass. 

First and Original Motor Buggy 
$250 .. SUCCESS " AUTOMOBILE 

Pract ical,  durable,  econo�ical 
and absolutely safe. A hght, 
strong. steel·tired Aut.o·Bu g g y. 
S u itable for c i t y  or c o u nt ry u s e .  
S peed f rom 4 to 4 0  m i l e s  a n  h o u r. 
Our 1908 Model bas  an extra 
powerful engine, pat�nt ball·bear· . 

�1.�h��:/a.pri��i�75·fotl��B��i�ti��· Tt:�.t!�:'b
e
lldl�::8 

SUCCESS AUTO-BUGGY MFG. CO.. IDc., St. Louis, Mo. 

Rui l  joint and brace, L.  'r. Joel'den . . . . . . . . . 801 , 546 
Rail splice, J. A .  K retzer . . . . . . . . . . . . . . . . . . 8m , 7<Y7 
R a i l  tic and fastener, T. Johns01l . . . . . . . . . . . 8!)l , 547 
Railwny c rossove r, G .  W. \Yl·lgbtson . . . . . . .  891 , 390 
Railway rail ,  W. '.r. Farley . . . . . . . . . . . . . . . . . 891 , 41 5 
Railway Signal, F. I-l i rt . . . . . . . . . . . . . . . . . . . . 891 .339 
Railway signal. G. D. Cox . . . . . . . . . . .  891 , 76.3 
Railway signaling system , L.  n. '1'hlllll'n . . .  891 ,303 
Railway switch, a u tomatic,  A. R. Levy . . . .  891 , 2 69 
Railway tie,  H. P. W h i te . . . . . . . . . . . . . . . . . .  891 , 31 1 
Railway tie, C . A. Reed . . . . . . . . . . . . . .  89 1 , 805 
Railway tic a n d  fasten ing,  C . •  T .  F.ve l'hard . .  8!l1 ,2H7 
R ailway tie, metnl1ic,  A. S .  Bouch nrd . . . . . .  801 , 602 
Railwuy t i e ,  metallic,  Boucha l'{l & W i l k i n -

s o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  891 , G63 
Railway trai ns, automatic  stop for, J. T. 

Humphreys . . . . . .  - . . . . . . . . . . . . . . . . . . . . .  891 ,258 
Railway trains,  means for control l i n g  pneu-

m a t i c  signal pipes o n ,  W .  S.  De Ca m p .  
Ruke attachment,  bay, S.  B .  Severson . . . . .  . 
Hange, kitcben , A. I.1'rondel . . . . . . . . . . . . . . . .  . 
R a tcbet w l'ench, M. H. M i l ls . . . . . . . . . . . . . .  . 
Receptacle for materials to be nppl icd w i t h  

8m , G76 
891 . 446 
891 .769 
89] , 559 

a brush , C.  I" . Jen k i n s  . . . . . . . . . . . . . . . . . 891 , 262 
Receptacle, knockdown, J .  W. Dulaney . . . . .  891 , 009 
Rectifiers a n d  l'otary converters, autOIDntic 

regulation of, F .  B .  Crocker . . . . . . . . . . . .  801 , 797 
Refrigerating appara tus employing curbo n i c  

acid, F. E. M uller . . . . . . . . . . . . . . . . . . . . . 801 , 5 00 
Refrigerator, C. H. Boeck . . . . . . . . . . . . . . . . . . 891 , 659 
uefr������.or  

. .  ��� . .  ����:�' . .  ��������' . .  �: . .  �: 891 �294 
WO R LD'S Register or manifolding machine,  J .  '1' .  Sul-

CURTISS R E C O R D  MOTORCYCLES Rein
l:�,��lng

· ·b,;;' · to;· · c;';';��tl
·
tiOt;s · j,odi�s: .i<J: 891 , 387 

New Single and Double Cylin
der Models for 1903 110W reaey. 
Diamond M e d  a l ,  H i g h e s t  
Award, National Endurance 
rUD, won on a Curl iss. Send 
for Catalogue H and Booklet 
" Acbievements." 

G. H. CURTISS MFG. CO.. Hammondsport, N. Y. 

Wizard Repeating 

LIQUID PISTOL 
Will  stop the Inost ,.Ieiou! dog (or 
man) without perm:l ncnt;njllry. Per
fectly safe to carry without danger of 
leahge. lo'ires and rech!lrgt:8 by pu llin� the trigger. Loads 
from .:my Liquid. No cartridges requirea. Over six: shots in 
\V�thO����., t�!.de��e��;.ro�le:n::l���Ps. RI�:���:.ered Holster, lOe. 
PAUKER, STEAUNS &; CO., 22C South Street, Dept. 0, Nc"· York 

H igh Speed Automati c 
Power Hack-Saw 

Gnaran teed to cut of! 2-inch 
round steel bar in four minutes. 
We will quot e cutting time on 
���

e
�o��fel�

a
Jlt�ft:'tl [�l'.u:i: 

chine write our Dept. No. 8. 
RAC I N E  CAS E N C I N E  CO. Raci ne, W i s. 

P. Crane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . sn1 , 23-4-
Rbeostat,  liquid,  IT.  W. Cheney . . . . . . . . . . . .  891 , 232 
R i pper and th read drawer, safety, E. E .  

SlIl:7..er . . . . . . . . . . . . . . . . . . . . • . . . . . . 891 , 573 
Rock drills, valve for opcratitlg, G .  A .  Fow-

ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Roofing strip.  Ii". C. Ovel'b11l·y . . . . . . . . . . . . .  . 
R01}C and cable grll}, H. Scbutz . . . . . . . . . . .  . 
Rope bracket, O. 1\1. Stalson . . . . . . . . . . . . . . .  . 
Rotary engine, IC H . l{Ol'ltol1cn . . . . . . . . . . .  . 
Rubber footbold , E. A. Strang . . . . . . . . . . . .  . 
Itullug device, multi ple, P. C. I J uyden . . . . .  . 
Safe, vuuIt,  etc. , A. W. Marr . . . . . •  891 , 275, 
Safety pin, A .  G.  KaufmHn . . . . . . . . . . . . . . .  . 
Sandpapering machine,  floor, F. Harbers . . .  . 
Sush balance, C. H. Ocumpnugh . . . . . . . . . . .  . 
Sausage stutrer, W. O. Thompson . . . . . . . . . .  . 
Saw, swing,  C. L. Ne well . . . . . . . . . . . . . . . . .  . 
Scale, ooam, L. Fritz . . . . . . . . . . . . . . . . . . . . .  . 
SCi ssors, J. l�'cinellbl1l'g . . . . . . . . . . . . . . . . . . . .  . 
Scoring or counting a ppa ratus, L. A. Rabine-

891 , 472 
891 . 501 
8nI ,639 
891 , 640 
891 ,346 
891 , 384 
891 .692 
891 ,27G 891 , 426. 891 ,251 
891 .723 
891 , 749 
891 , 7 1 9 
891 , 768 
891 ,238 

witsch . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . 891 ,732 
Scmper, rol l ,  W·. 1. Hill  . . . . . . . . . . . . . . . . . . . 891 , 694 
Seal ,  C.  J. Reynolds . . . . . . . . . . . . . . . . . . . . . . . 891 , 502 
Seal and protector for knots,  Dessaue r & 

Baruch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 891 , 603 
Sealing cap, mctnllic,  R. E. MC'yer . . . . . . . . .  801 ,353 
Sea l i n g  machine,  bottle, A. L. Weisscntlt a ll-

ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 891 , 5 1 1 
Sealing machine,  envelop, J. A. M u l'koc . . . . . 891 ,277 
Seum for metal pipes, ]ocl�.  "T. C. Smith . . . 891 , 570 
Seed tester cup,  A. G. W ·eundel' . . . . . . . . . . . . 891, 450 
Self-playing ins truments, reed mechanism 

for, G. B . Kelly . . . . . . . . . . . . . . . . . . . . . . . 891 ,551 
Separator, R .  W. J£'ssnp . . . . . . . . . . . . . . . . . . .  891 ,424 
Separators, feed for grain, ore, and mineral , 

·W. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 891 , 688 
Sewage disposa l ,  system of, F .  P. Smith . . . . 891, 742 
Sewing and ruffling macbine, R .  G. Wood-

ward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  891 , 789 

$40 M OT 0 R e y e  L E SeWiwg
eve,:,a��h�� . . �indlng attachulent

: . .  
F: 

Sewing shoe soles to uPPC'I'S, J. A. Rhonlt . .  
Shade and curtain fix t u re ,  w i ndow, E' . E. Me �� �:e,,: if�to�r�;�J����:rfts��d Supplies in the country, :\1 the lowest prices. Every 1Il :\  c h i  n e guaranteed. We are the largest and only e.xclusive l\l otorcycle House in the world. Send fot our - ' 1908 Catalog. Repairs a specialty. 

Motors and Castings for Air Ships 

Huggins . . . . . .  . . . . . .  . . . . . . . . . 
Sbarpener, lawn mower, Hocker & S m i t h  . . .  
Sbeet metal article, H .  B .  Fuller  . . . .  
Shingle strips, etc . ,  Ilulchiue for cottlng,  Ii'. 

C .  Overbury . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Shock absorber ,  A. Dutrieux . . . . . . . . . . . . . . .  . 
Shock absorber, l�. Doron t . . . . . . . . . . . . . . . . .  . 
Shoe upper binder, temporal'Y, J. W. Lip· 

H a r ry R .  Geer C o . ,  8 5 1 Mclaran Ave., SI. Lo u is, M o, . pold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 801 , 490 
Shoes, cushion for, W. A .  Prcble . . . . . . . . . . .  891 ,G34 

You are no greater InteUeotually than your memory. Easy. ine.J:peDlive. In. creasel income : give. ready memory for 
fac e a ,  names, bus ineas detail. ,  Itudie. ,  con. "enattoD ; develope will, public s"p3aking, personality, 

Send today f o r  Free Bookl... AddTeu .. DICIl80JII .IIBOBT SCHOOL, 700 A1ldllorl .... Bldg., nluco 

Show case, a rticle del ivery, ;T. B. Hurd . . . .  8Vl ,544 
Shntter, focal plane, J.  D. G a rfield . . . . . . . . .  891 , 770 Shutter-operating device, Chegwldden & Root 891 , 326 Sighting Instrument, A. Konig . . . . . . . . . . . . . .  891 , 62 1  
Sintering apparatus, C l a r k  & l'ettel . . . . . . . . 891 , 327 
Skee stirrup, C. Nordlander . . . . . . . . . . . . . . . . . 891 , 363 
Skin preserving covering, V. & L. von Al pcn-

burg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  891 , 653 
Skins, apparatuB tor wasblng sheep, C .  

Dufour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 891 , 765 
Skirt marker, C. E. Camphell . . . . . . . . . . . . . . .  891 ,230 
Skirt supporter, W. W. Schwotzer . . . . . . . . . .  891 , 739 
Slag from tin smelting furnaces, treatment 

of. G. T. Holloway . . . . . . . . . . . . . . . . . . . . . 891 ,477 

We pOint to the d ifference between the positively an\l ab�olutely safe l ver Johnson Safety Automatic Revolver and the imi
tat ion near- safeties. They have some device added to them to make them near-safe.  The safety feature of 
the lver Johnson Safety is  the firing mechanism itself-not some spring or button device to pul l or press. That is why you can, in 
perfect safety - not near-safety - kick it, c u ff  it, knock it, or 

H A M M E R TH E H A M M ER 
"SHOTS. " our booklet, tells all about it in a plain , simple wall, 80 tlOU can't ao astray on the SAFE rev8Zver question. Send for it-FREE. 

Iver Joh nson Safety Hammer  ReVOlver R�ch l y  nickeled, 22 cal. rim·fire or 32  c a l .  center-fire. $6 (Extra length barrel or blued a'lnch barrel, or 38 cal. center·fire, 8}4·inch barrel, finish at slight estra cost) I ver  Joh nson Safety H a m merless Revolver Richly nickeled. 32 cal. center·fire, S- i n c h  barrel, or $7 (Extra length barrel or blued sa cs!. center·fire. 3!4·inch barrel , - - - - - fi nish at slight extra cost) . Sold by Hardware and Sporting Goods dealers everywhere or Bent pre-paid o!l receipt of price if dealer will  not supply. Look for the ::'w)'s head on the grJP and our name on the barrel . 
IYER JOHNSON'S ARMS AND CYCLE WORKS, 170 River SIreel, Fllchburg, Mass. M�:��:�: 
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b���Franci8co: Phil.R Rekeart 00. , Market St. 

XVEB JOHNSON SINGLE BARBEL SHOTGUNS AND DUSS BRIDGE BICYCLES 

The Refined 
Motor 

The Cushman 
Only 4 movable parts. 
Bore 3X), stroke 3X), 

turning 12 in. pro
peller, 1 7  pitch, 
200 to 800 revolu
tions a minute. 

Every one fully tested 
• and guaranteed for 

two years. Write 
for Catalog and ad
dress of n e a r e s t  

I�ilif We sell on the bore a.nd 
our o y l i n d e r s  and their 

. .. in cubio inches. To reo.l1ze the import--
ance of this matter, send tor our eatalog. ' 

THE FOX REVERSIBLE OASOLI N E  ENOINE CO. 2 1 3  Fron' St., South Clnolnn.tI, Newport. Ky. 

WIRELESS TELEGR.APHY. -ITS PRO-
gress and Present Cond i tion are well discussed in SCI EN· 
TI "'rc �rnRIC.A.N SUPPLEM ENTS 1 4'l5. 1 426, 1 427, 
1 386, 1 388. 1 389, 1 383. 1 3 S t ,  1 3�7. 1 3282 
1 329 1 4 3 1 . Price 1U cents eacll, by mail.  Munn '" 
Co., 36i Broadway, New Y ork City. and a l l  newsdealers. 

BARKER MOTORS 
Rel iab le.-1 � to 1 0  H. P-Economlcal 

Tbeir perfect operation and reli
ability are due til common sense 
mechanical ideas and goo d  constru c-

���e:: �� l�:�iuJ:i;'�l�l��e�� 
attention to details. 

C. L. BARKER. NORWALK, CONN. 

The 

"MOTOR OF MERIT" 

Honestly Built 

Honestly Sold 

2, 4 , 8 , 14 H . P .  

They a r e  made for 
the man who wants 
the best . 

COMPANY 
2026 N. St . . Lincoln. Neb .. V. S_ A. 

ROT.ARY PUMl'� A ND E N G I N E S  
��:�8

0����ri:n� �:to
e
ii��r ::8��!not���r����::r��B�� 

and engine from 1588 and illustrated with clear draw
ings sho win,:;;- tbe construction of various forms of 
pumps and eng-ines. 38 illustrations. Contained in 
SUPPT>EMENTS I t l in,  I I I  U, 1 I 1 1 .  Price 10 cents eacb. For sale by MUlln & Co. and aU newsdealers. 

Write for particulars and our booklet, 
"What Owners Say About Their Nationals" 

National Motor Vehicle Co. 
1 0 1 9  E. 22d Street, Indianapolis, Ind. 

Engine�J:l!!g News 
2 1 4  Broadway, New York 

The leading weekly Engineering paper of the world, devoted to the interests of Civil, Mechanical. 
Mining, and Electrical Engineers. 100 to 125  pages weekly. Send for free sample copy. 

'V'� Science for the Evenings "''V''V'''-

The Heavens Without a Telescope 
A MOVING PICTURE OF THE UNIVERSE 

The Only Combination Sun, Moon, Sta·r and Planet Map 

Every Stellar bouy accurately placed for ! 
any date for the next t wenty years, in the 
Northern Hemisph ere. Indorsed by leading 
scientists. Requires n o  technical knowledge 
to use it. Complete mastery of the heavenly 
bodies in a few hours. 

Most graphic way of interesting all i n  the 
wonderful planetary system of the Universe . 
Chart is IS inches square , with re volving disk 
map showing all stars. Made of heavy 
cardboard. 

For a limited time only, we offer our readers this 
splendid Planisphere at a special reduced price 

Send for descriptive circular. 

36 1 



1 8  Scientific ADl.erican 

Class ifi ed Adverti sements 
Advertisin� i n  tbis column is 75 cents a. line. No less 

than four nor more than ten lines accepted. Count 
sev{'n words to t h e  line. All orders must be accom· 
panied by a remittance. Further information sent on 
request. 

READ THIS COLUMN CAR lll F"VLL Y.-You will tlnd 
inquiries for certain classes of articles numbered in 
consecutIve order. If you man ufacture these goods 
write us at once and we wil l send you tbe name and 
address of the party desiring tbe i nformation. Tbere 
is no charge for this service. I n  every case it  i s  
n ecessary to give t h e  number o f  t h e  i n q u iry. 
Wbere manufacturers do not respond promptly tbe 
inquiry may be repeated. MUN N & C O .  

B U S I N E SS O P P O RTU N IT I ES.  
TRAV ELING ' SAL ESMEN earn from $2,00l t o  $2O.00l a year and expenses. We will teach you to be 0 ne by 

mail at your home in eight weeks and assist you to 8e� 
cure a p08it ion witn a reliable fi rm. No former ex peri· 
ence req uired. We place our tzraduates with the best 
firms in the Uniten �tates. If you are ambitious. write 
for our free catalo�t " A  Knight of the Grip," and list of 
�ood positions now oven.. Dept. 314. N stional Salesman'8 
Training Ass·n. Chicago , Ill. , Kansas City. Mo . . or Min
neapolis, Minn. Write n earest. Office. Mention this paper. 

Inqniry N o. 8663.-Wanted to buy file 'cuttlng' 
mach ines. 

Inquiry No. 8666.-Wanted to buy screw makinl( 
machinery. 

plnn::'���fu:r;: 
S667'.-Wanted lo buv needle. pin and 

m!l:i'l,�iJle
N

b'!;.r�f!�9.-wanted to buy , macbi n ery for 

I nquiry No. S67'1 .-Wanted to buy welting and 
machinery for making- same. 

Inquiry No. S67'2.-Wanted to buy 2,500-pound 
gasoline travel1n� crane. 

Inqn il'Y No. 867'4.-Wanted to buy macbinery for 
cult! vating rice and making Y uca starch. 

Inquiry N o .  �67'ii.-Wanted to buy macbinery for 
making sawdust into bricks for fllei. 

Inqniry No. S67'8.--Wan�ed to buy cheap sewing 
machines. 

Inquil'Y No. S67'9.--Wanted to buy cbeap guns. 
Inquiry No. 8680.-Wanted to buy cbeap watcbes. 
Inquiry No. 86S1 .-Wanted to buy envelope mak

Ing- machines. 
In qniry N o .  S682.- Wanted to buy model of old batt leship H l1aine." 
IlIquiry No. S6S3.-Wanted to buy plant for mak

ing cassava starch. 

N�."l�':��I t��j,����Prt��r;:r to buy 1� to 2-lllCb 

Inquiry N o .  8 6 1 1 6 . - Wanted to buy a cutting and Inquil'Y N o .  8687'. -Wanted to buy motor plows. 
winding mach ine for narrow fabric bias binding. Inquiry No. S691 .-Wallted to buy tor export to 

W ANT ED. - Useful Novelties, practical tools. labor BritiEZh Guiana alcohol w.()tors. 
saving devices for use In shipping' and packing depart- Inquiry N o. 8692.-Wanted to bu y kerosene oU 
ments. Any /lood a.rticles wbich will facilitate sbi p· motors for export. plug, I�acklng or brand ing goods. Address B. & S. Co., Inquirv No. S693.-Wanted to buy meteorological Box 773� New Y ork City. .. I instruments. J nq u ll' Y  N o. 8607.-Wanted to buy an e lectric Inqu iry No. 86lJ4.-Wanted to buy tly wheels and Incubator. ban bearings. 

. Inquiry No. S696.-Wanted to buy toy bal loons. 
Iuquiry N o .  8697.-W anted to buy zinc can screw PAT E N TS F O R SA L E . 

FOR S A LE.-PENCIL AND FOUNT A I N  PEN RR- tops. 
������';ur¥.· SSI!i:�\:����t�T��� 1;;e��7

';pr?::
a
�ir�� ac���ra�l N o .  869S.-Wanted to buy a byd rochlorlc 

W I l l  sel l it cheap. �'or particulars address A. Mikulich , Inquiry N o .  S699.-Wanted to buy two-stranded 7c>() K 8tre"t, Sacramento, ( 'a1. soldered wire for heddles. 

fa�t��;��f �o�ia�s��I:tu�':,;'��gi:�r�esses of manu- Inquiry No. 8 7' O l .-Wanted to buy solar engin es. 
FOR SA LE bl II t P t t N 882 998  Inquiry No. S7'04.-Wanted address of kaolin 

six-wbeel IOgg���s0a.Il�o;ionbil�� fa
a
: ioa�i�� ll.n� trans: expert. 

porting saw logs. Add ress N.  F. Coffey. Black Rock, Ark. I nquiry N o .  87'Oii.- Wanted to buy double shaft 
Inquiry No. S6 1 I .-Wanted to buy spring'S for engines for automobiles. 

l igbt power purposes. Inqu iry N o .  S7'06 . - W anted to buy Ink and mu-
PATTERN LE rTERS A N D  FlGUREd ( Wbite Metal cilalle bottles and labels. 

an d  Bra.s) .for use on patterns for casting's. Lawe va- I nquiry No . 87'07'.- Wanted to buy hand power ��\�ht]J&o8g�, ��!fe�:}�:i l fl '
S
:��. 

for catalog. . "-. va'Juum cleaner. 
Inq'uil'Y No. 87'09.-For manufacturers of gut 

c,,���uil'Y No. S620.-Wanted to buy alumininm cleaning macbines. 

W A NT E O.-To sell oULright or on rOyalty. bll'b s;;��::'�l':nr:ea�rn}�;;'t:.or macblnery for cardinI', 

�����. c�;�e::ng!�g88��� m
���r:�:rf�c����n l�gt!'r,arl. Inquiry N o. S,. 1 3.-For manufacturers and dealers 

Address Edward Blythe. Decatur.  Texas. �f cement manufacturing macbtnery and kUns. 
Inq l>.iry · No . 101623 . - Wan ted to buy electric cook- Iuq u iry No. S 7' 1 6 . -For manufacturers of tlower 

i ng stoves with battery attacb ed. garden and Ugbt frame tools f?r culttvatmg, etc. 
_ FO R SALE.-Flre and B urglar Alarm. Pat. Feb. 25, I I nqui l'Y N o . loI 7' l 7' . - Wanted address of Hrms that 

1003. Attachment to telephone. Notitles occupants. do wood carving or stone carving, ornamental or in 
�anuf'd and in actua] use. M. L. Murdock, Wl m ira, N.Y. buildings. 

I nquiry N o .  S6�4.- W anted to buy portabl e  rivet Inqnil'Y N o. 8 7 1 9.-For manufacturers of safes. 
heaters. Inqu iry No. S'1 20.-Wan ted for mai l order busi-

ness, no-chimney lamp burners. 
H E L P W A N T E D. 

BRAIN BROKER8.-Twelve offices ,erving 25,000 
em ploy-ers. O ffi ce, Sales and tl1echnical positions open. 
Ambitious men write for information and particulars, 
Hapgooos, ;)()5 B roadway, New Y ork. 

Iuqu i l' Y  No. 86:lS.-Wanted to buy paving block 
mach ine.s for use with partly fluid substances. 

· WAN'l' �D.-A partner to have my patent for " Ex-
r���sJ�� tg:tie��

d
A\�r:d'li\�l�g��������r�O�t����:�g: 

I nquiry N o .  863 2 .-Wanted to buy machine for 
perforating music roUs. 

W A NTED.-An expert. eng-ineer 011 aiJ'-d�signin« and 
developing pressure and vacuum machines. Fo)' further 
partlculars address Engineer, Box 773, .New York . •  

Inquiry No. S63 3 . - Wanted to b u y  show cases. 
W A NT ED .-?tlen to improve spare time by studying 

engineeri ng. Best books on easy terms. Write for par
ticuhLrs. Harry A. B ush, Waite St., Mal den, Mass. 

Inquiry No. S634.-Wanted to buy brass, bronze 
and china novelties. 

Iuquiry No. 87'21 .-Wanted unwelded tubing tbat 
is used for structural work. 

Iuqniry No. 87'22.-Wanted manufacturers of 
glass. 

I nqu iry No . 87'23. -Wanted addresses parties deal
inJ.:' in m in ing' machinery such as used in gold mining. 

ri�:::�i�� �OFr�Z'ct4����nf���C�I��li���Ples of va-
Inquiry No. �72:;. - FoT m an u facturers o f a needle

threader, not t b e  thim ble and needle combination. 
I n q u iry No. �'26.-For parties who make U Yan

kee Metal POlISh." 
Inquil'Y No. 87'27' .-For manufacturers o t  'mall 

sti lis for distilllu!< alcohol. 
Inquiry No. 87'2S.-Wanted tbe address of Tbe 

Frear Novelty Co. 
. Inquiry No. S7'29.-Wanted a machine for manu-

facturing berry·crates complete. --
Inquiry No. S7'30.-Wanted a 10 to 30 horse-power 

�aso l ine, keroseJle enQ'ine, mounted on a � to 4 ton 
cast-iron truck with dirt road wheels. 

Inquiry No . 8 7 3 1 .-Wanted a rice m ill or b ull er 
that delivers tbe rice ent ire and separate frow. the 

B O O K S  A N D  M A G A Z I N E S .  bull. 
BUILD MISSION FURNI'l·U RE. Send 20 cents for Inq uiry No. S7'3'l .-For manufacturers of indus-

three desig118 O f  easily made pieces of furn iture for trial alc.obol machinery. 
hal l .  den or l ibrary. Ifull directions for making and I n qU Iry N o .  81'33.-For manufacturers o f  gat�s to 
putting together. .lI'urniture can be made by anyone be opened from a buggy. 
w l l f) can handle a SR'.V. Li st of buoks on borne bandi- I Inquiry N o. S"·34.- Wanted to buy fusibl e  metal cr.�fts free . .  Ask for �ree sam ple copy .of Ele.ctrici�ll which m elts at 1Gb degrees, sim i lar to that used by and 11ecbaDlc. fine ly  1l1ustra ted magazlne written In manufacturers of automatic sprinkler heads. a lSf) wbo l ! ,lPular sty Ie .  4evoted to al.) kinds r,0f mechanical. work. makes the Qisk8 used to keep the bead normaJ Iy closed. Sa !�l PSUn Pubhshing Company, Hill Beacon llullding, r n q u i ry No. S"3� .-For parties makina' a sti l l  jor 80:)ton,

. 
)ilass. the purpose of extracting alcohol from saw-dust. !,:,'q l:.JrY No. 8637' .-Wanted to buy lawn mower I n quiry No. S7'a6.-For manufacturers of macbin-�n de s.  e r y  for making matches, also macbinery for making 

purses ann band bugs. 
H O U S E H O L D N E E D S. 

BUTCHER'S BOSTON POLISH Is tbe best Hnisb made 
for 1)ooro and i nt erior wood work. Not brittl e ;  will not 
scratcb or deface like sbellac or varnish.  Send for free 
booklet . For sale by dealers in Paints, Hardware and 
House li'urnishings. r:L'he B utcher POl ish Co., 356 A l -
lantic Avenup. Boaton , Mass. . 

Inquiry No. 8639.-WUlltS stencils for decorative 
borders � uch uS are used around half tones. 

M A N U FA C T U R E R S '  AG E N CY. 

W E  S E LL S P EC I A L'l' I ES W HICH PEO PL E  NEED. 
M'lll u facturers or inventors wbo desire a wide market, 
���fi��ol;��

u
s
e�UJJ�l:'"\:

o
1fR.

i t ed Mercantile Exchange, 

L I ST S  O F  M A N U F A C T U R E R S .  

COMPLE'.rE LI'lTS of manufacturers in a l l  l ines s u p
plied at short notice at t h e  rate of $1:100 per th ousand , 
ir large quantities,  for big industries and callings. 
Small and speCial l ists compiJed to order ·at various 
prices. 'rh us 100 windmill  manufact.urers l ist  would 
cost $2.50. etc. A ddress A. A .  H., Box 773, New York . 

Inqn iry No. 8642 . - Wanted to buy a gasuline 
mOlor ins pection car standard gage. 

A LIS'S OIl' 1.500 mining and consultine engineers on 
cards. A. valuab l e  l ist for Circularizing, Price $15.00. 
Address A. A. H., B ox 773, New York. 

I n q u i ry No. 87'37'.-For manu facturers o f  macb in
ery for makin« tooth-brushes, sbavim! brushes, gai
vanized water buckets, locks. nibs and holders. 

Inqu i ry N.o. 87'3S.-Eor p a r t i e s  manufacturing 
casein cement. 

Inquiry N o . 87'3!1 .-Wanted macbin ery t o  make 
pencil and pen retainer made of t'lpring wire. 

Inquiry No. 87'40.- ·l"or manufacturets of Cbicago 
typewriter . . 

Inquiry No. S,.41 . -For manufacturers of fi reless 
cook ers. 

Inquh'y No. "'7'42.-For manufacturers of water 
sUB, also of tbermometer tubing. 

Inquil'Y No. S 7 4 3 . - W anted to buy a macblne to 
make macaroni, �paghetti and vermicelli to tUrn out 
100 Ibs. per day of eacb , by band power. 

J nq u iry N o .  87'44. -Wanted a m acbine for makln� �l�� u��:;� ��
r 
oi�:� �r�de�Ooden shavmgs or combine 

I n q u iry N o. 8,),4:;.-For manu facturers of hoopq 
�ucb as u �ed as toys, varyill!! in diameter from 2� to 4 
feet, cross section approximating }.(x� i n c b ,  the ends 
being Japped and tackefi. 

Inqu i ry No. 87'46.-For dealers In paper and card
board making mach ines. 

I n q u iry N o .  S,.4" .-F'or manufacturers of iron or 
brass t ubing, both round and square, i n  large quantities. 

Inquiry No. S748.-Wanted t o  buy polished or lac
quered brass in sheets 29 gauge, quarter bard in temper. 

Inquiry N o. 87'49.-�·or makers of very large 
springs, used for running machinery. 

I n quil'Y No. S 7' ii O.-Wanted to buy gasoline plow
ing' and traction engines. 

m!��i�!!: 
No. 86- i3 . - W anted to buy concrete post te��g����rt �n�' t:;;n;;;;,��

r
f:�n���c�����.Of brass

, 
Inquiry N o .  S644 . - Wanted address of glass tube 

manufacturer who does bendi ng. . 
Inquiry N o .  �6-� 6. -Wanted to buy cbeap small 

motor from !}4 to I horse power, single pbase 60 cycle, 110 
volt�. � 

J nquiry N o. S649.-Wanted to buy non-intlam ma-ble celluloid. . 

m!�tti���:. 
N o .  S65 0 . - Wanted to buy fi l e  cutting 

Inqniry No. �652. - Wanted add ress of manufac· 
turers of drop forged wrenches. 

Inquiry No. S65 3 . - W anted add resses of deaJers 
in sheet Elte�l , New York city preterred . 

Inquiry No. S6ii4.-Wanted addresses of case
hardeners in New York. 

Inq u i ry No. 86ii6.- Wanted to buy parts of models 
and gear wheels. 

Inqu i ry No. S660.-Wanted to buy creosote mak
ing macbinery. 

Inquil'Y N o .  S66 1 .-Wanted to buy macbinery for 
making cutlery. 

Inqu i l'Y No. 8662.- Wanted to buy small m acb i n e  
for d rawin g  thread from cotton and mach ine for mak· 
Ing lozenges. 

Inquiry No. S7':;2.-For 'manufacturers of paper 
miH machtnery for the manufacture of strawboard and wrapping p aper. 

I n q uiry N o .  S7'1S3 .-For manufacturers of b otel 
register revolving stands and hotel novel tiea. 

Inquiry N o .  87'ii4.-For the party wbo makes an 
umbrella which when raised allows the holder to stand 
directly under it, the handle being away from tbe center. 

Inquiry No. 8 7' i'i ii . - Wanted to bny boat loads of 
' ]umber to be used in box making. 

Inquil'Y N o .  87'ii6.- Wanted to buy novelties of 
all kinds. _ 

Inquiry No. 87'ii7'.-Wanted address of We manu
facturer of H The Index Incandescent Kerosene 
Burner." 

I n q n iry No. 87'ii8.-Wanted to buy macblnery for 
making cork stoppers and wbere to buy tbe cork. 

Inqniry No. S ' ii 9 .-For a tlrm to do porcelain 
enameling of ventilator tops, such as used on the out· 
side cf arc lamps. 

Inquiry No. S760.--For a manufacturer who can 
manufacture a new type of hook and eye de vice. 

Inquiry No. 87'61 .-Wanted to buy a small car
riage propelled by elecLrlclty so tbat a lame person may 
get about by bimself. 

Small arm, safety . Iocklng devIce for, J. 
Tambour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  891 ,748 

Smel ting fu rnace , E. A. A .  Gronwal l .  . . . . . . 891 , 248 
Smelting fu rnace, W. J.  Holzapfel . . . . . . . . . .  89 1 , 256 
Smeltlng furnace, J. S. Loder . . . . . . . . . . . . . .  891 , 349 ' 
Smeltlng ores, 1�. L. McGaba n . .  , . . . . . . . . . . .  891 , 630 
Smoke-preventing furnace, S. L. Sbeuerman .  891 ,298 
Smoke-preventing furnace , A. W. Pudding-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  891 , 635 
Snap book, breecblng, 1'. W. Covert . . . .  , . . .  891 , 408 
Sound recording apparatus, C. L. Chisbolm . .  891, 233 
Sound reproducer, A. N. Pierman . . . . . . . . . . .  891 , 367 
Speed-l imiting device , A. L. McHugh . . . . . . .  891 ,282 
Spinning paper strips, machine for, E. 

Jagenbe rg . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . 891 , 545 
Sprlng. See Car spring. 
Spring wbeel, S .  S .  & W. Cbllds, J r  . . . . . . . . 891 , 462 
Spring wbeel , G. Fer..ando . . . . . . . . . . . . . . . . . .  891 ,682 
Slmr cente,', J.  E.  De Marey . . . . . . . . . . . . . . .  891 , 602 
Stacker, pneumatic straw, S. B. & H. W'. 

Smltb . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . 89 1 ,299 
Stalk pul ler. seeder, and pulverizer, R. J. 

Bogue . . . . . . . . . . . . . . . . . . . . . . . . .  891 , 661 , 891, 791 
Stamp a fIlxer , F. L. Jennings . . . . . . . . . . . . . . . 891 , 701 

Sta��n:�j�:I: .��� . ������� .�:�l
.
e
.
r

.
,

. �: . �' . ���: 891 ,702 
Stamp mill, F: I .  Mattbews . . . . . . . . . . . . . . . . 891 ,497 
Steam generators, mud collector for, H .  

Poron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 891 , 731 
Steam tmp, J .  Collis . . . . . . . . . . . . . . . . . . . . . . 891 , 526 
Steamer, wbeat , K . Dougan . . . . . . . . . . . . . . . .  891 ,468 
Steering steamships and other vessels, appa· 

ratus for, J .  S. Clarke . . . . . . . . . . . . . . . . .  891 ,795 
StenCiling macblne, B .  P. Fortin . . . . . . . . . . . 891 ,766 
Sterilizing cabinet, J. M. Allspaw . . . . . . . . . . 891,758 
Stone gathering machine, Lamme & Ketterer 891 , 709 
Stovepipe lockIng device, A.  W. Hoyer . . . . . .  891 , 480 
Sweeping compound, Hoor. C .  R .  Cave . . . . . . . 891 , 525 
Switcb device, limit, S. H. Kanmacher . . . . . .  891 ,425 
Switch operating appara tus, F. D u ffy· . . . . . . . 891 ,411 
Swltcb operating macblne, e lect ric , L. A .  

Hedger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 891 , 61 7  
Switch operating mech an ism , J.  W .  Kea t ing. 891 ,421 
Syringe, eartb , J. Saguln . . . . . . . . . . . . . . . . . . .  89 1 , 376 
Tank cleaner, honse , J. O 'Connor . . . . . . . . . . .  891 , 433 
Target, rlOe, C. Reid . . . . . . . . . . . . . . . . . . . . . . . 891 , 566 
Teeth. means for a t taching crowns to roots 

of, C. A. Davis . . . . . . . . . . . . . . . . . . . . . . . .  891 , 600 
Telepbone system, N. H. Su re'l . . . . . . . . . . . . . 891 ,786 
Telescope for surveying in st ruments, F. 

. Heltzler. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89 1 , 773 
Thill  coupling and Bupport , a n t i l'attler; W. 

Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89 1 ,465 
Tie plate, Interlocking, J. G. Toy . . . . . . . . . . . 891 ,750 
Tin scrap treating apl>aratus, M .  Lei tch . . . .  891 ,486 '.rIpple , coal , R. M. Bickley . . . . . . . . . . . . . . . .  891 , 7 60  
Tire a rmor, H. ·G .  Wheeler . . . . . . . . . . . . . . . . . 891 ,578 
'1'Ire bolting ma cb l ne, J . A. Hemsloy . . . . . . . . 891 ,338 
Tire for wheels of veh icles, pneuma tic, A. 

Michelin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  891 , 498 
Tires, ring o f  removable m a i l  covers for 

pneumatic. S. A. M a razza n l  . . . . . . . . . . . . . 891 , 557 
'rongs, blacksmltb and machinist, D. N. 

Tanner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 891. 509 
Towel rack, P. Valliere . . . . . . . . . . . . . . . . . . . . . 891 , 305 
Towing system, W. L. Merrill . . . . . . . . . . . . . .  891 ,352 
Toy tllm burster, H. Cott rell . . . . . . . . . . . . . . .  891,407 
Train controlling system, electrIcally gov-

erned uutomatically operable, H. B. 
Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 891 , 779 

Train pipes, pneuma tic adjuster for a ngle 
cocks on,  W. S .  De Camp . . . . . . . . . . . . . .  891 , 675 

Train stop, automatic,  J. H. Lynch . . . . . . . . . 891 , 556 
r.rra111s, mea n s for a utomatically stopping, 

Hunt & Kinney . . . . . . . . . . . . . . . . . . . . . . . . . 891 , 341 
Transformer, electrical , A .  R .  Luschk a  . . . . . 891 ,49G 
Trap , B. F. Brown . . . . . . . . . . . . . . . . . . .

. . . . . . . 891 , 666 
Trolley, A. Molna r . . . . . . . . . . . . . . . . . . . . . . . . .  891,712 
Trolley for electriC cars a n d  the l ike,  E.  J. 

Dacey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 891 , 4 1 0  
Trolley track.  T. C. Prouty . . . . . . . . . . . . . . . . .  891. 369 
TrUCk,  ca r, H. C. Buho.up . . . . . . . . . . . . . . . . . . . 891 , 402 
Truck or wagon , brick , H. H\. Oberly . . . . . . .  891 , 364 
Truck, rigger's, J.  Ross . . . . . . . . . . . . . . . . . . . .  891,442 
Tube post, A.  G .  I<'enyo . . . . . . . . . . . . . . . . . . . . 89 1 , 41 6  
'l'ube sizIng m i l l ,  Wortb & Ha nlson . . . . . . . .  891 , 650 
Tunnel driving mach i ne , G. A. Fowler . . . . . .  891 ,473 
'rurbine, compound stea m ,  R. Scbulz . . . . . . . . 891 ,293 
·.rurblne,  elastic fluid,  C .  P. Steinme tz . . . . . .  891 ,383 
'rurbine govern ing mech a n i sm, O.  Junggren . 891 , 342 
Tying appliance, D. Backl und . . . . . . . . .. . . . . . . 891 ,790 
Type casting macblne , A .  Sch lepe . . . . . . . . . .  891 , 637 
Type machine, Bancroft & Indah l ,  reissue . . . 1 2, 81 9 
TYI'" mold, C. Huff, et a l .  . . . . . . . . . . . . . . . . .  891 , 620 
Typewriting machine , E. E. Barney . . . . . . . . . 891 , 453 
'l'ypewri tlng machine, G .  A .  Seib . . . . . . . . . . . 891 , 806 
Um brelht stick, secti ona l , M. W. M unford . . . 891 , 629 Valve , Orenstein & Derby . . . . . . . . . . . . . . . . . . . 891 , 633 
Valve, R .  T. Crane . . . . . . .  , . . . . . . . . . . . . . . . . . 891 , 672 
Valve and valve gear for steam engines, O. 

Holen, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 891 ,255 
Valve, gas engine relief , J . W. Hasburg . . . . 891 , 54 1  
Valve operating mechanism, W. B. & E. 

Runnion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  891 ,568 
Valve operating mechanism for hydrocarbon 

engines, R.  Hul! . . . . . . . . . . . . . . . . . . . . . . . 891 , 340 
Vehicle, Cowle s & MacDowell . . . . . . . . . . .  , . . .  891 , 328 
Veh icl e , J. H. Dlel . . . . . . . . . . . . . . . . . . . . . . . . . 891 ,467 
VehIcle front and apron, combined,  Campbell 

& Hedrick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 891 , 460 
Veblcle, motor, F. J. Mohan . . . . . . . . . . . . . . . .  891 ,357 
Veh icle top su pport , L. L. Allen . . . . . . . . . . . .  891 , 32 1 
Vehicle wbeel, J. LuppIno . . . . . . . . . . . . . . . . . .  891 , 429 
Veh icle wbeel , L .  W. Bryant . . . . . . . . . . . . . . •  891 , 522 
Vehicle wheel , '1'. A. Baker . . . . . . . . . . . . . . . . •  89 1 , 655 
Vehicles, dust collector for motor, E. B. 

Morgan . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . .  891 , 7 1 4  
Veh icle • .  radia tor f a n  f o r  motor, H. H u fI  . . . 891, 697 
Ven tilator. See Ejector ventilator. 
Vessel closure, C. Hubert . . . . . . . . . . . . . . . . . •  891 , 696 
Veterina ry for.ceps, O. A_ Pa Isley . .  ' . . . . . . . . .  891, 725 
Veterinary purposes, medicine injector for, 

C. Wuest . . . . . . . . . . . . . . . . . . . , . . . . . . . . .  891,515 
Vibrator for movement-cure pu rposes, J.  B. 

Kirby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 891 , 776 
Vulca n Ize r, W·. D. Gratama . . . . . . . . . . . . . . . .  891 , 687 
Wagon bra ke, R. A. Griswold . . . . . . . . . . . . . . . 891 ,247 
Wagons, automatic clOSing mech a n ism for . 

dumping, M. J. El y . . . . . . . . . . . . . . . . . . . .  891 ,413 
Wall constructlon ,  S.  C. Coyner . . . . . . . . . . . . . 891 , 596 
'Vashbowl stopper, A. �fal'tin . . . . . . . . . . . . . . . 891 , 804 
Washing machine, R . . Woerner . . . . . . . . . . . . .  891 , 757 
Wasblng macb lne, T. J .  WInans . . . . . . . . . . . . 891 , 788 
Wasbing mach ine gearing , A. B. Christen-

sen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 891 , 794 
Water beater, electrica l ,  H·. M. HIII . . . . . . . . 891 , 254 
Water motor, current , R .  E. Coon . . . . . . . . . .  891 , 671 
Weatber strIp,  F. Overfield . . . . . . . . . . . . . . . . .  891 , 286 
Weather strip, O. T. Akre . . . . . . . . . . . . . . . . . .  891 , 652 
Wbeelwrlght macblne, J. G. Stoen . . . . . . . . . .  891 , 745 
Wind sbield, O. C. Graff . . . . . . . . . . . . . . . . . . .  891, 537 
Wind wbeel , M. Bradford . . . . . . . . . . . . . . . . . .  891 ,458 
Window and door screens, etc. , joint for, J. 

If. Diamond . . . . . . . . . . . . . . . . . . . . . . . . . . . 891 , 604 
Windows, alltirattIer for, A. O. Leger . . . . . .  891 , 625 
Windrowing attachment, W. Gaterma n . . . . .  891 , 244 
Wood preserving compound. B. E. Perci val . .  891 , 726 
Wood trimming machine, E. P. Webster . . . .  891 , 308 
Woodworking m acbines ,  feed roll for, J. G.  

P a ul . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  891 ,287 
Worts. m anufacture of, V. Lapp . . . . . . . . . . .  891 , 553 
W"'ench,  Hope & Stambaugb . . . . . . . . . . • . . . . .  891 .257 
Wrench,  D. F. & .J. J. GeIger . . . . . . . . . . . . . .  891 ,61 5 
W rench, W. A. Flowers . . . . . . . . . . . . . . . . . . . .  891 , 683 
Wrencb. Turko & Holman . . . . . . . . . . . . . . . . . . 89 1 , 752 
Yoke attachment, neck,  L. Carey . . . . . . . . • . .  891 , 4M 

DESIGNS. 

Badge, C. J. Dleges . . . . . . . . . . . . . . . . . . . . . . . . . 
Bottle,  H . C. Po"'ers . . . . . . . . . . . . . . . . . . . . . . .  . 
Display stand, revolving ,  E. Berol zheimer . . .  . 
Emblem or badge, C . . Brinton . . . . . . . . . . . . . . . . 
Lamp, H. H. Eason . . . . . . . . . . . . . . . . . . . . . . . .  . 
Lamp, O. Ste. Marie . . . . . . . . . . . . . . . . . . . . . . .  . . 
Lamp shade, L. W. Rice . . . . . . . . . . . . . . . • . . . .  
Necktie , A. J. Bendix . . . . . . . . . . . . . . . . • . . . . . .  

, Picture frame, J . . P. Stnderman . . . . . . . . . . . . .  . 
Ring, I. . 0. Hartzell . . : . . . . . . . . . . . . . . . . . . . . .  . 
Ruching, L. Kramer . . . . . . . . . . . . . . . . . . . . . . . .  . 
Spoons,  forks, ' or similar articles, handle for, 

, G .  Strobbaker . . . . . . . . . . . .. . . . . . . . . . . . . . . 39, 370 
Spoons, forks, or similar articles, handle of, 

F. Habensack . . . . . . . . . . . . . . . . . . . . . . . . . . 39 ,369 
Type, font of, S. C. Gaunt . . . . . . . . . . . . . . . . . . 39,377 

TRADE MARKS. 
A l e ,  beer, and porter, Consumers' B rewing 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69. 616 

(Hot Water or.Low Pressure Steam) 
which combine campleleness in full Heating 
efficiency, ease of operation

l 
economy with any grade of fuel, and comparatively ow c<»t of installation. 

. Writelorlree boolilet "Heating lheRight Way." It i. lull of demon.traled proof. Address Dept. L. 
Capitol Boilers and Radiators are equally valuable 

lor Churches. School., Hotels and Office Building •. 

United Stales lli;aterComp.MJ)'. 
DETROIT. MICH. 

Branch Offices and Agencies in all Principal Cities 

'VISIBILITY 
<HeanS) 

I�EED�BILI1'Y 
When you make your SALES 
RECORD and BILL at ONE 
OPERATION on the 

Underwood 
Condensed Biller 

There is a saving of 50% in 
Time. 

Each Day's work completed 
every Evening. No hurry, 
worry, and overtime 
complications . 

Ask your Underwood Man for 
particulars, or address the 

Underwood Typewriter Co., Inc. 
241 Broadway. New York. U. S. A. 

most brilliant. 
, economical light 

m ade. Our light gives 
l OO-candle at 

Is portable and there is DO dIrt, grease, 
odor or smoke. Over 100 different styles
every one wa.rranted. Agents wanted EVerywhere. . THE H.EST LIGHT CO. 

WE LL DRIL�ING 
Ma chmes 

Over 7 0  sizes and styles , for drillIng eitber deep 'or 
shallow wells in any kind of soil or rock. Mounted 
on wheels or on 8iUs. With engines or horse powers. Strong, simple and durable. Any mechanic caD 
Opera.te them easily. Send for catalog. 

.WILLIAMS. BROS •• Ithaca, N. Y. 



Scientific Alllerican 

Good Books Ale, beer, porter, stout, e tc . , Y onkers 
Bre\\,E"ry . . . . . . . . .  ," . . . . . . . . . . . . . . . . . . . .  , 69 , 640 

Beer, Storz B rewing Co . . . . . . .  69, 620 
Beer, Kobanya i Polgari Se rfozo Rt'�zveIlY 

TaySaSag .:8 . . . . . . . . . . . . . . . . . . . . . . 69 , 630, ��:�t 
���!: la�I���'�T� R���f{( '& . S�;lS � : : : : : : : : : : . . . . 

69,593 
Boots and shoes, l ea the r , H ay nes Hen son 

Practical Poi nters 
Patentees 

for Shoe Co . . . . . . . . . . . . . . . . . . . . . . . .  69 , 585, 69, 586 
Brooms and brushes, Josepb Lay Co . . . . . . . . .  69 , 5�� 
B u n t i n g ,  U n i ted S t a te s  B u n t i n g  Co . . . . . . . . . . . 60,6:>3 
Cam bric f ril l in gs , J .  & J .  Cash . . . . . . . . . . .  69 , 648 
Canned and preserved fruits and vege t a bles, 

b f t ·  d Ad . C h ilton Canning Co . . . . . . . . . . . .  69, 582 Containing Valua le In orma Ion an Vice on 
Canned, bottl ed ,  preserved, e vu pOla ted . a n d  

The Sale of Patents 
An Elucidation of the Best M ethods Employed by 
the �10st Successful Inventors in Handhng Their 
In \'eutions. 

By F. A. CRESE E ,  n . E .  

1 4 4  Pages. Cloth. Price $ 1 .00. 

pickled fruits and vegeta bles , "'ayne 
County Prese r v i n g  Co . . .  69 ,599 

Canned fish roe , Dav i S  & Johnson . . . . 69 , 558 
Canned fruits a n d  \'ege tables, G r i ff i th-Du rney 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  69 ,570, 69, 5 7 1  
Canned fl'uits and vegetables,  F rn n k l i n v il le 

Canning Go. . . . . . . . .  . .  . . . . . .  . . 69, 62 6  
Canned fruits and vege tables nnd dried f ru i t s, 

J .  H .  Flickinger Co . . . . . . . . . . . . . . . . . . . . .  69 . 588 
Cele ry , Cru tchfield & "'oolfol k . . . . . . . . . . . . . . . 69 , 557 

Mechan ical 
Chemical,  medicin a l ,  a n d  toIlet preparn tions, 

M ents ' cert a i n ,  L. O. Wal le l· . . . . . . . . . . . . . . . . . . . . 69 , 598 ovem Chocolate an d cocoa , S ten gel &; Z i ll e r . 69 . G l 8 ,  69, 6 1 9  
C ider, vinegar,  pickles, and c a t s u p ,  Leo C i d e r  

a n d  Vinega r Co . . . . . . . . . . . . . . . . . . . . . . . . .  69 . 562 
Cigars, F .  Bebber . . . . . . . . . . . . . . . . . . . . . . . . . . . 69 , 602 

Powe rs, Devices and Appl iances 

By OARDNER D. HISCO X ,  n . E .  Clothing,  cert a i n ,  A lsberg, M o r i t z  & Lave . . � .  GD . G55 
Coffee, German-American Coffee C o  . . . . . . . . . .  6D. 604 

Large 8vo , 402 Pages, 1 64 9  Ill ustrations, with De- CotIee and tea , Gel'mu'n-American CotIee Co . . . 69.603 
Cords, cert a i n ,  Samson Cordage Works . . . . . . . 69 , 555 scriptive Text. Price $3.00. 
Drying machinery, cert a i n ,  Philadelphia Dry-

A DICTIONARY of 1\'Iechanical M ovet�ents, Po�ers, 
De'\'ices and APrliances, elubracln g an Illus

trated description 0 th e  greatest variety of me
chanical movements and devices in any language. 

ing Machinery Co . . . . . . . . . . . . . . . . . . . . . . .  69,61 5 
Electri c w i re cond u i t s ,  Fibre Condu i t  Co . . . . .  69 . 646 
F a t s ,  veget able , E .  K h un er & Sohn . . 69 , 589, 60, 590 
Files,  docnment.  Giobe-Wernicke Co . . . . . . . . . . 69, 605 
Flour, wheat, Barber Milling Co . . . . . . . . . . . . . 69 , 623 
Flour, wheat, 'W'. Kelly MU l ing Co . . . . . . . . . .  G9,629 

Mechan ical 
Food, ce real breakfast,  Pacific M i l l i n g  C o  . . _ .  69. 635 

Appll'anCeS Fruits, c i t rus, E .  Stevens . . . . . . . . . . . . . . . . . . . . 60 . 637 
G l ass , w indow, B . J .  Dobbin s . . . . . . . . . . . . . . . .  6D , 550 
Glassw a re , ce rtain.  Ehrich & Graetz . . . . . . . . . 69. 551 Mechanical Movements and 

Novelties of Construction 

AN Encyclopedia of l\1:echanical M ovements and 
Mechanical Appliances, i ncluding; many No�el� 

ties o f  Construction used i n  the prachcal o peraholl 
of the Arts, Manu factures, and in F. ngineering. 
For Engineers, Draughtstue n ,  Inv�ntors, Pat.e n t  
Attorneys, and all others interested In 1\1echan1cal 
Operations. 

By OARDNER D. H I SCOX, M . E .  

Being a Supplementary Volume t o  the Author's 

Work entitled Mechanical Movements, Powers 

and Devices . Contains 1 000 Special nade 

Engravings. 400 Pages. Cloth 
Bound.  Price $ 3 . 00 .  

T h e  above two volumes sold together for 
$5.00 Postpaid. 

Hair wa sh , Felix Tempest Co . . . . . . . . . . . . . . . .  69 , 597 
H a rdware, st enm fi t t i n g ,  and plumbing sup-

plies, certai n , G rn bler M a n u facturing Co . 69, 606 
Hats, m en ' s and boy s ' ,  Wa llerstein B rothC'rs . 69, 654 
Heating a pparatus.  cert a i n ,  J. F. G rossw i l ler.  69, 6OS 
Hoods, motoring, l\I. M u n son . . . . . . . . . . . . . . . . .  6D . 649 
Inh a l ants , Sha rp & Dohme . . . . . . . . . . . . . . . . . . .  69 ,567 
I n sula tors, electric,  A l be r t  & J. M. A n derso n 

Manufacturing Go. . . . . . . . . . . . . . . . . . . . . . . 69 , 643 
Jeweh'Y, certa in, SchanbaCher & B rod . . . . . . . .  69. 650 
K u m m c l ,  J. A . Gi l k a . . . . . . . . . . . . . . . . . . . . . . . .  60, 627 
Leathers fOl' man u fac tu ring purposes, Pfi�ter 

& V oge l Leu tber Co . . . . . . . . . . . . . . . 69,576,  69,577 
Lotion,  complexion , L.  C .  R i ckles . . . . . . . . . • . .  60 . 594 
Lotions, s k i n  and sca l p .  A. E. ·W i l l i a m s  . . . . . .  60, 600 
Mach i nes . ce rta in , Filter & Brautech n i sche 

Masch i nen·11"a bl'ik Ac tien-Gesel lschaft,  
vorm. L. A .  E n z i n ger . . . . . . . . . . . . . . . . . . . .  69, 61 7  

Macke rel a nd herrings , S troh m ey er & Arpe 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  69, 596 

Malt,  Charles Zol \el' Co . . . . . . . . . . . . . . . . . . . . . . 69,581 
Meats,  cured, El ectric M e a t  C u ri n g  Co . . . . . . .  69, 583 
l\Ied i ci n al powd e r, F a rbwerke vorm . J\ieiste r 

L u c i u s  & Bruning . . . . . . . . . . . . . . . . . . . . . . . 69 , 560 
Medi c i n e  for certain d i seases, A ppend i x i n e  Co. 69, 601 
l\Ied i ci ne s ,  aperient a n d  l axa t ive , E .  B i schoff. 69 , 569 
Medicines, certain named,  J. L. Lascoff . . . . . .  69, 632 

EI t " a ' H andy Book M i l k  a n d  cream ,  H. B .  Richards . . . . . . . . . . . . 69 , 636 ec ric I n S Newspaper, dally, Lewi s  Pu bli sh ing Co . . . . . . . 69. 033 
O i l ,  corn, Corn Products Refining Co . . . . . . . . .  69, 624 

By PROF. T. O'CONOR SLOANE, A.M. , E.M., Ph.D. 

Handsomely Bound in Red Leather, with Titles 
and Edges in Oold. Pocket Book 

Style. Price $3.50. 

A THOROUGHLY practical reference book of 768 
pages, covering the entire field . of �lec:tr�city. 

Contains no usel e ss theory . Everyth1ng I n  It 1S to 
the point and can be easily understood by the stu� 
dent, the �ractical worker and the everyday work
ing electncian .  The advanced e l ectrical engineer 
wi ll also receive great benefi t frolTI its perusal and 
study. 

rIodern American Lathe 
Practice 

By OSCAR E. PERRIG O , M.E. 
Price $2.50 

A CO M PLETE book of 400 pages o n  The Modern 
American Lathe. Its development frOlll the 

earliest times u p  to the present day ; its modern 
form as constructed by up-to-da te bu.i1ders ; its gen� 
eral and special classes of work ; the quantity of its 
ou tput, and its marvelous accuracy . 

Oil for use on roadways a n d  as a dust pre� 
ven t i ve , Westrumite Company of America 69 ,6039 

O i l ,  po li sh in g, I Isley & Held Co . . . . . . . . . . . . . . 69,572 
Paper a n d  envelops, writing, G .  B .  Hu rd & 

Co. ' " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  69. 628 
Pencils,  lelld , Eagle Pencil Co . . . . . . . . . . . . . . .  69 , 625 
Pens a n d  penCilS,  foun t a in , L. ill. W a terman 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69. 6 1 2  
P i a n o s ,  i nterior p la�'e r , G .  P .  B e n t . . . . . . . . . . . 6D , 644 
P i l l s  and plasters, H. 1\1. G raw's . . . . . . . . . . . . . 69 , 584 
Polish i n g  wheels and sections the reof ,  Z ucker 

& Leve t t  & Loeb Co . . . . . . . . . . . . . . . . . . . . .  69 , 580 
Press hoa ru, E. "' . Mu rphey & Co . . . . . . . . . . . 69 , 6:3-4-
Pt·ctzels.  Pfen n inger P retzel and B a k i n g  Co . . 69, 565 
Rr..ihnlYs and rol l 1n g  stock for the same, 

pleasure ,  S .  E .  Jack m a n . . . . . . . . 69 ,600 t o  69 , 61 1  
Remedies f o r  certa i n  d i seases, National Herb 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69 , 592 
Remedy fol'  certa i n  d i sea ses , A .  N i b :  . . . . . . . .  69, 5603 
Remedy for certa i n  d iseases , N .  C. Pol son . . . .  69,566 
Remedy for cert a i n  d i seases, S .  'Voolston . . . . 69,621 
Remedy for diseases or the eye , "' righ t ' s  I n -

d i a n  Vegetable P i l l  Co . . . . . . . . . . . . . . . . . .  . 
Remedy for d i seases pecul i a t· to women, W. 

C. Ramsey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Remedy for rheuma t i s m ,  A . Peter . . . . . . . . . . . 69 , 6 1 4  
R u b b e r  boo ts and shoes, Lambertvi l le Rubber 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  69 , 574 
R u bber combs, Hann oversche Gum m i-K am m-

Compagnie A c t ie n -Gesellsch n f t  . . . . . . . . .  . 
Sa lve 0[' o in tmen t , Meadoline Co . . . . . . . . . . . .  . 
Shades, sla t te<l . A. A. Boeck . . . . . . . . . . . . . . . . 
Shells,  paper shot, Von Lengerke & Detm oJd .  
Shoes a n d  sales n nd felt i n soles, leather, 

69, 647 
69,575 
69. 549 
69,556 

Thomas G. Pl a n t  Co . . . . . . . . . . . . . . . . . . . . . 69,568 
Modern Steam Eng.·neer.·ng Shoes, infants'  and childre n ' s  leather, C. J .  

Peed & C o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  69, 564 
Soap, W. K. Freema n  . . . . . . . . . . . . . . . . . . . . . . .  69,561 

in Theory and Practice 

By GA RDNER D .  HISCOX, M.E. 

Price $3.00 

THIS is a complete and practical work of 487 
pages, dealing with the care and lllanagement 

of Boi lers, Engines, Pumps, Superheat ed Steam , 
Refrigerati ng Machinery, Dynamos, Motors, Eleva� 
tors Air-Compressors, and all o ther branches with 
which the luodern Engin eer must be familiar. 

Nearly Two Hundred Questions with their An� 
swers o n  Steam and Electrical Engineering lik ely 
to be asked by the Examining Board are included .  

. These if studied by y.0u will help y o u  to procure a 
license . It is fully Illustrated wit h detail engrav
ings, not to be foun d  elsewhere. 

Punches, Dies and Tools for 
Manufacturing in Presses 

By JOSEPH V. WOODWORTH 
Price $4.00 

Soaps, Ericka Manufacturing Corpora t i on . . . . . 69 , 559 
Soaps and washing powder,  James Py le & 

Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  69,573 
Sta rch , lanndry, Independen t  S t at'ch Co . . . . . . 69,587 
S toves a n d  ranges, A .  J .  Li ndem an n  & Hover-

son Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60, 622 
Teas. J .  C. S iegf ried & Co . . . . . . . . . . . . . . . . . .  69,595 
Thread and yarn, cotton,  Spool Cotton Co . .  

69, 651 , 60. 652 
Toilet prepa rations, certai n ,  E. Pa]mer . . . . . . 69,61 3 
Ironic, F. A . Luyties . . . . . . . . . . . . . . . . . . . . . . . . . 69,591 
'V atches. watch cases, and movements, Lan-

gendorf W atch Co . . . . . . . . . . . . . . . . . . . . . . . 69, 553 
W 'nterproof material , certain, Para ffine Paint 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69 , 554 
'Vaters, ta ble , W. T. 'V a gner ' s Sons . . . . . . . . . 69 , 638 
Woolen and worsted piece good s,  J. S .  Ainley 69, 642 
Wo01e n p iece goods , H. D ic k inson . . . . . . . . . . . . 69 , 645 
"rorsted d ress goods,  Fern Rock "roolen 

Mills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  69,656 

LABELS. 
" D i a n a  Chocolates, " for chocol a tes, B all weg 

& G reenwald . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 , 256 
" E ga s . " for a h a i l' grower, 1\1. L. H i rsch-

berg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 4 , 200 
" H a t t i e  H a l 1 , "  for cigars, 'V ilkowski Bros . . 14 ,254 
"Household , "  for tomato pul p , r. Lev in . . . . . .  1 4 , 257 
" I m perial Cav i a r . " for c avh ll ', N.  P ushk a re tl' . 1 4 , 258 
"James Lindsay, " for cigars, L .  E. Neuman 

& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4 , 253 
uRe-pro The Modern American Art F i n i sh . "  

f o r  a n  a rt finish , Chicago Wood F i n ish-
i n g  Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 ,261 

"Wagner ' s  Celebra ted G reen Mou n t a i n  
Sab-e . " for a s a l v e ,  R .  "r.  Ayet' . . . . . . . .  1 4 , 259 

WINCH£5f£R 

S E L F - L O A D I N G  R E P E A T I N G  R I F L E S  
When selecting a recoil operated rifle, �on't buy c�mplication and 
bulk. Winchester Self-Loaders are neIther compi1cated nor cum
bersome. They are the only rifles made which will shoot a series of 
shots faster than an ord inary repeater. Made in . • 32, .35 and .35 I 
High Power calibers, they handle modern cartndges less costly 
and less bulky than old - style ' ammunition no more p owerful. 

Full Illustrated Description of These Wonderful Rifles Sent Free Upon Request. 
W I N C H E S T E R  R E P E: A T I N G  A R M S  C O . ,  • •  N E: W H A V E N , C O N N. 

T�!8r����o�eo�,e,7.4 \��tm[;GI1����� o� ���l�tl';.,,, 
CANADA, with accommodations for 150 guests. 

Modern i n  Eyery Respect. Pure Mou ntain Spring Water 
Electric Li ght ed Th roughout. Delightfully Situated 

H o t  and Cold Water i n  cl'cry room. Good Fish i n g  
Hay Fever Unknown. _ 1000 Feet ahovc Sea Level 

Fine Bathing Beaches. Good S teamboat Service 
Boating for all K inds of Craft. 

"'rite for copy o f  Handsome Booklet descripth'c of the 
territory, to auy of the followi ng : 

G. W. VAUX. 917 Merchants Lean & Trust Bldg., Chicago ]." P. D W Y E R ,  2�O Broadway, New York C i t y  --",!'OIlM. ",::::"-c:;: E. H. nOYNTON, 36� 'Vash i n gton S t . ,  Boston, Mass. w. nOBINSON, 506 Park Bldg . •  Pittsburg, Pa. 
W. E. DAVIS, 

Passenger Traffic Mar-ager, Montreal 

G. T. RET.L, General Passen ger & Ticket Agent, 

W('lI Equipped Factory for General 
�Iacbine Work. Send sample or 
orawing for estimate. 
Eastern Mnehine alai Stamping Co. 

Provldenee, It. I. 

LET U S  B E  YO U R  FACTO RY STAMPINGS ,  MODELS, EXPERT WORK 
T II F.  '; J.O R E  M A (" II I � E  ,\ '0 1.  " T .\ \I P I � I: ('(I. v.o Jlamll tnn "'"f • •  ( 14.' \  ('Iund,  O. 

Corl i ss Enllines, Brewers' 
and Bun lers' Machin ery. 'rHE VILTER 

M FG. CO., 899 Clinton Rt •• Milwaukee, Wis 

MODELS & E X P E R I M E N T A L W O R K .  
Inventions deve ioped . Speclal lJ achlnery. 

E. V. BA lllAR D .  24 Frankfort Street .  N e w  Y o r k .  

RUBBER Expert Manufacturers 
Ffne Jobbing Work 

PARKER, STEARNS 6t CO .. 228.229 South Street, New York 

Exo e ri menta l & M ode l  Work 
Cir_ &; advice free. Wm. Gardam & Son. 221 Ful ton St,N. Y 

E L EC T lt I C  G O O D S.-Bi� Cat. 3 cts. Want 
Agents. O b i o  Electric Works. Cleveland, O. 

MODElS �ea�.�H�Jo�,1.�,:rl�e� m�S��d� M .  P .  S C H E L L ,  1759 Union Street, San Fraocisco 

FOR S A L F.-CoIDoonnd Rail Patent. for ra i lroads 
ar;,d street car line�. Cromer &. Hanger, l..inden, Texas. 

Removed to 182 MUk Street. 

Te I eg ra P h Y ��:����;c�:�:'h.;"
o��::.i:! 

,. up, OMNIGRAPU CO., Dept. 52. S� Cort..
landt St., :N ew Y or&.:. 

Printing 
$5 press prints cards . labels, etc. Circular, 
book, newspaper pref!S '18. Money saver, 
maker. An easy . ltules sent. w.rite 1'actory for press cat�}Pf'p�ijses B��e�e�fJ� n , Conn. 

DRY I NG MACH I NES Fo, oll k;nds of g,..n-
u}ar matni:tls: S. E. 

W orrell,H3.llDlbal,Mo. 

ELECTRIC LAUNCH MOTOR. - THE 
design in thi s paper i s  for a motor of unusua l sim plicity 
of construCt ion, w b ich can easily be built by an amateur 
a.t s mall cost. It is intended for a boat of about 24 feet 
o ver all and 4: feet 6 inches beam, draw t n iZ'  18 incbes. a.nd 
is capable of propelling such craft at a speed of 7 ill i les 
per h our. Il lUstrated with 21 cuts. See �(,I ENT[FiC 
AMERICAN S UPPLE" ENT. No. 1202. Pri ce 10 cents by 
mail ,  from t b is Office. and from all  n e w sd ealers 

Bliss Electrical School 
2 1 4  G Street N, W., Washington, D. C. 

Oilers a theoretical and practical course in ELECTRICITY. 
complete in one year. Students actually construct Dynamos. 
Motors. etc .• and are trained for good positions in electrical in ... dustries. 1 6th year opens September 23. Send for Cataloa. 

Rose Polytechni c I nstitute 

A PRACTICAL work o f  500 pages fully illustrated 
by nearly 700 engravings, being an encyclopedia 

o f  Die Making, Punch Making, Die Sin king, Sheet 
M etal Working . and Making of Special Tools, Sub
Presses, Devices an d  Mechanical COlnbinatiolls for 
Punching, Cu t ting, Bending, Forming. Piercing, 
Drawing, Compressing and Assembl ing Sheet Metal 
Parts, and also Articles of other Materials i n  Ma
chine Tools. 'fwo Hundred and Ten Processes are 
clearly described and fully illustrated. 

"Ye F i fth Avenue Milk Chocol a t e , " for m i 1 k  
1 4 , 255 H OEFT & C O M PAN Y ;?rl��11[:e1��I�r�nc:IIJd'::: cbocolate, G r i tIing Chocolate Go . . . . . . . . .  

C H I C A C O ,  U .  S .  A .  

A Col lege o f  Engi neering. Mecbanical. Electrical and 
Civil Engineeri ng, Chemistry and Arcb itecture. Exten .. 
sive shops and la·boratories. 25th year. Expenses low .. 
For catalogue and professional reu-ister of A l umni,  ad
dress V .  L. !lIees, President. Terre Haute,  I nd. 

Modern Plumbing Il lustrated 
By R. 111. STARBUCK 

Price $4 .00 

A COMPREHENSIVE and up-ta-date work il lus
t rating and describing the Drainage and Venti

lation of D wellings:: , Apartments, and .Public Build
ings, etc. The very latest and most approved 
methods in all branches of sanitary installation are 
�iven . Adopted by the United States Government i n  
I t s  sanitary wor:k in Cuba, Porto Rico, a n d  t h e  
P h i  Ii opines , and b y  the pri ncipal boards o f  health 
of  the United States and Canada. 300 pages ; 5S full
page illustrations. 

a:r A. spEcial circular descr-ibing th-ese book.3 sent on request. 
lSI'" An1l oj these books sent prepai<t on receipt oj pliet. 

M U N N  &. C O  • •  
Publishers, 3 6 1  Broadway, New York 

PRINTS. 
"America ' s  Standard Am m un i t i on U .  M. C.  

Club Shells , "  for clu b shel l s ,  U n ion M e -
ta ll ic Ca rt ridge Co . . . . . . . . . . . . . . . . . . . . . . . 2 , 303 

"French Roti sserie , "  for a mea t broiling appa-
ratus, G .  G iovanna . . . . . . . . . . . . . . . . . . . . . . .  2 ,302 

"Merry Widow , "  fo r bread , Gordon & Pagel 
Bread Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2, 301 

"The Moon and I , "  for beer ,  Hayes Lit ho-
graphing Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2, 299 

"Uncle-Sa m , " for a beve rage, Artesian M a n u -
factn ring and Bottl in g no . . . . . . . . . . . . . . . . 2 , 300 

A printed copy of the speci fica t ion anil d rawing 
of any patent in the foregOing list, o r  any patent 
in print issued since 1 863, will be furn ished from 
this office for 10 cents, p rovided the name and 
number of the patent desired and the date be 
given. Add ress MUnn & C o . ,  361 Broadway, New 
York. 

Canadian patents may now he obtained by the in
ventors for any of the inven tions named i n  the fore
gOing list. For tenns and further particulars 
addr ••• Munn &; Co. , 361 Broadway, New York. 

A Home Made 
Alternating 

Current Motor 

READ SUPPLEMENT 1 688 for a good, 
clear article by F. E. WARD, E E" on the making of a 3i horse power 

alternating current motor. The motor can 
be constructed by anyon e of ordinary skill 
in the use of tools,  who has access to a 
screw-cuttIng lathe with a swing of 9 in ches 
or more. The motor is  designed to run on 
the 1 00  to I 20 volt, 6o-cycle, single-phase 
alternating current circuit, now in wide
spread use for the lighting of dwellings. 
The motor will drive a 1 6-inch brass fan, a 

small lathe, or a 50-watt dynamo for generating direct cnrrent for charging storage 
batteries, and in fact will do almost any kind of work that can be done by one-man 
power. Order from your n ewsdealer or from 

MUNN 6. COMPANY. 3 6 1  Broadway, New York. N. Y. 
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Garden Hose 
Rubber Belting 

Steam Packing 

Rubber Specialties 
, 

N. Y. BELTING & PACKING CO. 
L I M I T E D  

91 a n d  9 3  C h a m b e rs Street 
N EW YO R K  

WRI TE FOR CA TA L OGUE 

ch emically removes carbon from 
cylind ers, p iston rings and valves. 

INCREASES POWER 20 PER CENT 
Volatlhzes carbon. In wbicb form It passes out thru exhaust. Iuj Ul.'Y to IRetal 
��!i?t�::��ti.nl�r:.n��l���

t
��ut�tfi�

a
6� Write to·day for particulars. 

General A ccumulator &. Battery Co 128 Second Strt'et, lil lwIlu1o:ec, \\r l � .  

SOERZ 
B I N O C U LA R  

"PAGOR" 
The smallest and newest PRISM GLASS 

made. Has not its Equal. Possesses extraordinary 
sharpness and dearness. 

Descriptive catalogue sent on request. 
c. P. GOERZ AM ERICAN O P TICAL CO. 

52 Union Square. E . •  New York 

1 514 ��;�:�r�h I��ilding 

Gaylor 
Automatic Stroppers 

Will Sharpen All  

Safety Razor Blades 
. 

Quicker and Better than any 
other Stropper in the World 

In case with barbers' genuine Horse Hide Strop, $ 2 . 00  
Order through your dealer. Or will send postpaid on 

receipt of price. Be !ure to state for what make of Blade. 
Write for descriptive circular. 

"'--- L. B. GAYLOR , Allston, Mass . ___ oJ 

Everything for the Automobile 
SUPPLIES AND PARTS 

AT LOW EST PRICES 

o,?tu-.': � c:..�!�� i� 
i l l u s t r a t i o n s, 5,(()() 
de8c��t!ie W��e:' 

NEUSTADT AUTOMOBILE AND SUPPLY COMPANY 
3932 Olive Street, St. Louis. Mo. 

LV"KI� 
T APES AND RULES 

ARE THE BEST. 
l,I'or sale everywhere. Send for Catalog No. 16. 
L U F K I N  R U L E C O. 

Sag i naw, M ic h . ,  U .  S. A. 
New York and London. 

TRADE M AqKS 
DEStGNS 

COPYRIGHTS &C. 
Anyone sendIng a sketcb and description \!lay 

quickly ascertain our opinion free wh ether an 
invention is probably patentable. Communica
tions strictly conOdentlal. HANDBOOK on Patents 
sent free. Olde.t agency for secnrlng patents. 

Patents taken tbrougb Munu &, Co. receive 
special notice, wltbout cbarge, In tbe 

Scitntifit Jlmtritan. 
A handsomel, Illustrated weekly. Largest clr. 
culation of any 8cientific journal. Terms. 13 a 

mi}Nff rCO:3��B�:�::,INewdfneik 
Branch Omoe. _ II'  8t.. Washinlltou, D. c: 

Scientific American 

SAVING SATISFACTION are two words in the English language that have 
a sweetly soothing 80und. They are delightfully melodious to the one 

who pays the bills. To thousands who are kept busy during the cold months 
&atisEying Topfeed appetites for high-grade coal, the suggestion of a SAVING 
Furnace sounds like an echo from Joe Miller's Joke Book. Whole regiments 
of other people have profited by the combination. ·They know that the 

Peck-Williamson UNDERFEED · Furnace 
Saves One- Half to Two - Thirds of Coal Bills 

Saving Satisfaction is a sure Underfeed return. A bot
air furnace yielding ctean even heat-fed from below and 
willl a/lthefire Oll top. Smoke and i'ases are consumed and 
cli nkers p ractically unknown. As hes a re few a n d  are 
removed by s hakin g the grate bar in the same manner a8 

. in o rd i-nary fu rnaces. Cheapest slack gives as much heat 
as I IIg-liest e rade anthracite. 'l."'he dijferCl1.Ce in cost is YOURS. 

Judg. H a"/cy Tappan, of the T h l r t ,.  .. f1 r.t JudiCial Dlatrlct, 
Port H u ron , M ich • •  write s :  .. I h ave I n ata l l ed and used three 
hard-coal f u r n aces. The U n derfeed 1 .  t h e G R EATEST 

heate r I ha"e ever exa m i ned. I t  cer'al nl, produce. far 
more h.at for t h e  cost than any f u r n ace I haV'e .\let seen. 
I usc a eoft eoklng co al - s l ack, pea, and . m a l l  n ut m ixed • 
• t $3.  I heat my house thorough ly and saV'e more than one
half 0 '  my Goa' b i l l .  I ha\l. no trouble from aoot i n  pipe or 
Chimney. " 

We'd be Irlad to send yon a lot of letters l ike this
fac s im i le testimonials embodied in our Illustrated 
Underfeed Booklet. 

Heat i n g'  plans and services of our Engineering' 
Department a re you rs-all free. Write today, givin. 
name of local dea ler with whom you prefer to deal. 

TH£ P£CK-WILLIAMSON CO. 
3 5 1  West Fifth Street, Cincinnati, Ohio 

Our July ProposWon Jtlill Interest Dealers 

palmer Motors 
T w o  and Four Cycle. One, Two 
and F o u r  Cyl inder. Stationary 
aud Marine. One to · Twenty H. P. Catalogu e FREE. 
PALMER BROS., Cos Cob, Conn.  

Hand Knurting Tool � Tbis stron�. solid sbanked 
= . ff-b i��d�o�gnet�n:dthinthr�� o 0 bollow bandle will be found �w York : 30 East 20th Street 

Philadelphia : The Bourse 
Soliton : 85 Union Street 

Portland, Me.: Portland Pier 
Seattle, 'Vash . :  Col man Dock 

Vancouver, B. C.: I{:OO Powell St. 

Invaluable by anyone having odd job. of knnrling to do. Knurls furnished are fine cross, medium cross and fine straigbt. Sent complete. postage paid, for �2.00 
. GO O D E L L.PRATT C O . ,  Greenfield, Dlaso. 

� Guaranteed Automobiles 
The machine you've been waiti n g  for. Within reach of the ordinary 

purse ; useful in summer or winter ou go'od or bad roads. 

Guaranteed For One Year 
. That means something. M o s t  m anufacturers will not 

guarantee for any specified time. The ClYDler i s  12  h .  p . ; 
speeds up to 30 miles ; has h i g h  whee l s ; h a rd rubber tires ; 
complete equipment including fu l l  l eather toP. horn, l am p s , 
dash and running board s .  For c atalog a n d  pri c e s ,  addre ss 

THE DURABLE MOTOR CAR CO_ 
603 Pierce Bldg.. Dept.. G. St.. Louis. Mo. 

r- O R D N A N C E  EX PE RT$-
I Send for full information about tbe new 

1 90 8  M od e l  Lew i s  De p ress i o n  Posit i o n  F i n d e r  
Address CHA�LES n .  DALLY , Ordnance Specialist, 29 Broadway, New York , U. S .  A .  

Cable Address C H A S DALLY, N E W  YORK ® 

The One Oil For Your Car 
No matter what style of car you own-stea m  or gasol i n e ,  touring 

car or run about , air-cooled or ,vater-cooled-tlure's a spec£a/grade of Mobiloilfor it. A wonderful tro uble.proof on that lubricates m ost 
at m inimum feed. Won' t cause fouling o f  spark pl ugs and valves . 

VACUUM 

MOBI LOIL  
is the right on for your car under all conditions. As a safe and scientific lubricator for every style and type o f automoblle engine it has 110 equal. 

Send for 1\10biloil booklet which lists every make of automobile and tells 
what grade of "h10blloil to use for each. It's free. 

Moblloil ln barrels. and in cans wltb patent pouring spout, Is sold by all 
dealers. lI1anufactured by 

VACUUM On. COMPANY, Rochester, N. Y. 

JULY 4, 1908. 

COLD · -GALVANIZING 
IMPORTANT PATEN T D ECISION 

An important deCision bas just been rendered by Judge Cross of tbe CircuIt 
Court of tbe United States, District of New Jersey. In favor of tbe Hauson & Van Winkle ��a <gbi�';,�rfil.�·a�Ci al\amst tbe Un i t  e d  
S t " t e s Electro·Gal-
B���Z�f:n, C���aDVor�� of electro·gl\l vanizing. 

IN EQUITY ON F I N A L  HEARING 
Tbe Hanson & Van Winkle Co. took u p  tbi. figbt single banded sume sIx years ago. and bave conduct ed 

i.t at great expeose, feel m� confident of final succe�s. 'rhis seems a particu l arly opportune time t o  call the 
������i�� �6e ��d�grfo�n�gr��rgb i¥b�a;:�I�i Wa°':; WInkle Company bas brougbt tbls art and to tbe fact that their salts and processes have now been authori .. tative ly  declared to be free and clear of infrtnllement on thls patent. wbich bad b eretofore been asserted to be all·control l lng. Wh atever Illay be said of its 
:�ig;��e8�:s �,a:r:.�t c�����;· tt:e a�:l��\ \�e

ola�� effect. . 
pa'::'i l;s tr;sr;ft��qSo�f t1he� r He�S��s�t:���!na';:� &oe�: 
raer��;�itl����u���:��l ��n!�e�Ro�s��h ��e��Ct'in��o��� mechanical (1evices tn order to show pros.pective users tbe advantag� of their methods . 

ROTiWlLtR 
THE WRENCH WITH A GRIP 

Something new at last m 
wrencheo-

The Rothweiler is vastly differ
ent from the old style pipe 
wrench-

ADd as much superior as it is 
dilferent-

It is lighter-
More powerful
Has fewer parts-

,Will give better service--
And will last longer than any 

other pipe wrench on the 
market -

Made of the !inest quality -;;;;;-1 
steel-

Eight sizes- . 
Household size $2.0e, express 

prepaid. 

Write to-day for Illustrated 
Booklet 

Crescent Forgings Company 
IZ03 Railroad St., Oakmont, Pa. 

PIERCE ��;��: 
$37.50 -and up 

Send stamps for catalog. 

Satisfaction guaranteed or money refunded. 

P I E RCE E N G I N E  C O ., West St reet . Racine,  W i s .  
1421 Mleblgan Avenue, Chteago 

Siegel-Cooper. Nr.w York Cit,. BoUer Motor Car Co ., Boston 

ELECTRICAL APPARATUS REPRE-sented by Convent.ional Diagrams in DrawinlZs.-Ftfty diagrams showin� the usual method of illustrating electrical apparatus in drawings. A labor savin� paper Contained in SUPPLEMENT 1 1 0 6 .  Price 10 centS For sale by Munu & Co. and all !!ewsdealers. 

Make Your Own CONCRETE BLOCKS 
Save dea1ers:' and manufacturers1 profits, Btg saving 
i n  cost. e.and, Portland Cement, and water only materials required . No experience necessary. 'Ve furnish complete instructions and a �3S:r;5 ���i�p. o�t�i\di��� 
erected are bandsome. durable fire-proof, frost-proof and require oeither paint
ing or repairs. 'l'his is an 
o pportunity to own your 

at a small cost. ffivesti�ate . Concrete I ir,achil:,ery- catalog free. 
TilE PETTYJOHN CO • •  615 N .  Sixth St., Terre lIaute, Ind. 

Would You " Make the Round 
Trip "  Without Uncertainty? 

Investigate the 

Hildreth 
Marine Motors 

We are ready to 

" SHOW YOU " 

Send for valuable facts 
a bout Marine Motors. 
THE HILDRETH MFfi. CO. 

'i03 SherIdan, L:.t.nsing, Mich., U.S.A 




