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· 
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sharp, the articles short, and the facts anthentic, the contributIOns 
will receive special attention. Accepted artIcles will be paId for 
at reg-u�a!' space rates. 

1 

THE PERIL OF. THE DERELICT. 
The safeguards of science and good engineering have 

been thrown so carefully around the transatlantic pas· 
senger, that travel by sea is decidedly safer than travel 
by land. One by one the perils of the deep have been 
removed or so rar controlled that the chances of a pas· 
senger who embarks at New York, setting foot safely 
and unhurt, and within a few days' time, on European 
soil are shown by sta tistics to be so many millions to 
one. The risk of collision has been largely eliminated 
by the selection of separate specified l ines of travel to 
which the ships can, and do, adhere with wonderful 
accuracy. Even should collision occur, the vessels are 
so minutely subdivided that the damage is localized 
and foundering i s  a remote possibility. Wireless teleg· 
raphy, submarine bells, improved sirens, and many in· 
genious and effective devices, combine to guide a trans· 
atlantic liner to port with an accuracy, which can only 
be impaired . by negligence or carelessness, happily 
very rare, on the part of the navigating staff. 

There is  one menace of the deep, however, which, 
from its very nature, can never be controlled. It may 
lurk in the path of any unsuspecting vessel, unheralded, 
scarce detectable by day, quite invisible by night-a 
menace which may be created by any storm that 
blows. We refer to the derelict, or the partially sub· 
merged hull of a vessel that has been wrecked and 
abandoned on the high seas. Until a derelict has been 
sighted and reported by some passing vessel , its very 
existence is unknown, and even after it has been i'e· 
ported and ships have been warned as toifs where
abouts and probable course, its place on the chart can 
be only approximately determined. While daylight 
lasts, if a sharp lookout be kept, a ship may sight the 
semi-submerged craft in time to avoid collision ; but 
by night the question of hitting or missing is  one of 
the merest chance. The only safeguard against the 
derelict is to find and destroy it ; and from time to time 
the government, on being notified of the existence of  
dangerous floating wrecks, details a warship to search 
for and blow up or sink them. 

Shipping men on both sides of the Atlantic have been 
much gratified by the announcement that the Treasury 
Department is asking for bids for the derelict destroyer 
which was authorized by the last Congress. This ves
sel, which is  to be stationed on the North Atlantic, 
will embody the latest improvements in craft of her 
kind, and will be capable of cruising for five thousand 
miles without replenishing her bunkers. She will be 
furnished with powerful searchlights and a wireless 
telegraph equipment, the latter to enable her to receive 
and give information as to the location of derelicts. 
She will be provided with an ammunition room stored 
with high explosives for sinking and blowing to pieces 
floating hulls and wreckage ; provision being made, as 
in  warships, for fiooding the magazines in an emer
gency. The derelict destroyer will also be furnished 
with an equipment designed to assist her in s'alvage 
and life saving worlJ:, . for which her size and the fifteen 
hundred horse-power of her engines will render her 
highly efficient. co 

.. ... . 
THE LIMITS OF HEAYY ELECTRIC TRACTION. 

The progress of the electrification of the terminals 
and the suburban service of the New York Central and 
Pennsylvania Railroads has advanced to a point where 
it becomes possible to make some definite statements 
as to cost and practicability. Enough has been learned 
to malce it  certain, in the minds of some of the engi
neers associated with the carrying out of the work, 
that the field of electric traction on steam roads· will , 
for the present at least, be a l imited one. Such, at any 
rate, is  the view of Mr. George Gibbs, Chief Engineer 
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of the EI8'Ctrical Division of the Pennsylvania, New 
York, and Long Island Railroad, as announced at a 
recent meeting of the New York Railroad Club. 

At present our trunk·line service is worked by heavy 
and comparatively infreQuent train units ; and unless 
the introduction of electric traction increases the capac
ity of the lines and builds up new business, and the 
savings in cost are such as to pay for its introduction, 
Mr. Gibbs believes that its use is "neither logical nor 
probable ."  In the first place,  it appears that the cost 
of installing electric traction on steam railway lines 
has been almost invariably underestimated. In addi
tion to the cost of equipping the l ine with its purely 
electrical features, it  is necessary, because of tllat equip
ment, to make very serious changes i n  the structure 
and equipment of tile road ; so much so, that in some 
cases these amount to a practical rebuilding of the line. 
So great are these incidental expenses, that the purely 
electrical features involved in changing a railroad from 
steam to electric traction amount, under average con· 
ditions, to from one-half to two-thirds of the total cost. 
From the above statements and others of a like char
acter which have appeared of late in the technical 
press, it would seem that the remarkable efficiency 
shown on the electrified elevated roads in this city 
caused both steam railroad men and electrical engi
neers t� jump to somewhat hasty conclusions as to the 

,economy that would be realized by applying electric 
traction to trunk lines for long-distance service. As 
a matter of  fact, Mr.  Gibbs is of the opinion that elec
tric traction cannot at present be made to show suffi
cient economy over steam in trunk-l ine service to j us
tify its wholesale introduction. He states that the 
public has little idea of the very high cost of inau
gurating electric traction. To the railway engineers 
who have looked into the question with the idea of 
making the change of motive power, the figures have 
been "positively staggering." 

The experience thus far gained indicates that the 
introduction of electricity on steam railroads will be 
confined, for the present at least, to large city terminals 
where, by abolishing a large amoqnt of the switching, 
the daily capacity for trains will be greatly increased. 
It will  also be applicable to those sections of the moun
tain divisions on which the heavy grades occur, pro
vided always that either water power or cheap fuel is 
available. The electric locomotive, because of its great 
tractive power, is particularly suited to the handling of 
trains over heavy grades,  and it will  prove to be ex
ceedingly valllable in increasing the weight of the rul
ing trainloads o ver any given division. 

According to this authority the time is  far distant 
w hen we shal l be ready to discard the steam locomo
tive even to an appreciable extent for heavy, long-dis
tance freight and passenger service . Moreover, he 
makes the rather startling announcement that when 
the time does come, it will  be brought about through 
a radical change in methods from any of tho::;e hereto
fore advanced. All of this must not, however; be taken 
to indicate that any doubt is thrown upon the 

'
success 

of the work which is now being carried out on the New 
York Central and Pennsylvania Railroads. The benefits 
in comfort, cleanliness, speed, and safety which were 
aim8d at, undoubtedly will be fully realized ; but for 
the present at least it is probable that the electric zone 
on the respective roads will not be extended beyond the 
l imits of the more remote suburban service. 

• •• •  

TURBO-ELECTRIC ENGINES FOR SHIPS 1 
The reciprocating steam engine has apparently 

reached the limit of its efficiency in the propulsion of 
ocean-going ships. The present indications are that 
the marine engine of the future will be either the steam 
turbine or the perfected producer-gas engine ; with 
a strong probability that the latter, because of its 
excellent fuel economy, will be the preferred type. 

There is, however, a third system of propulsion 
which theoretically, at least, has so much to recom
mend it that we should not be surprised to see it given 
a trial in one of the arger ships. We refer to the use 
of  a turbo-electric plant of the same general character 

as that which i s  giving such excellent service in  sta
tionary power houses ashore. As installed in the 
engine room of a large steamship the system would 
consist of steam turbines, direct-connected to electric 
generators, the current from which woul:! operate 
motors directly coupled upon the propeller shafts. 
Although 'at the first blush this looks like a complica
tion, of parts, the advantages derived in the increased 
efficiency both of the turbines and the propellers, to 
sa/nothi�g of other gains, would under certain condi
tions render such a plant superior to the present direct 

turbine drive. This  will  be evident from the following 
considerations : 

If the turbines on an ocea n liner are run at the 
high speed of revolution which gives the best steam 
efficiency, this speed wi l l  be too great for the propel
lers. On the other hand, there is a certain maximum 
speed, beyond which propellers suitable to the propul
sion of a large ship cannot he driven' efficiently. From 
the horns of this di lemma the naval architect has 
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sought escape by the only road open to him-that of 
compromise. Consequently, in the largest turhine-pro
pelled ships of to-day, the turbines are too large and 
heavy and too slow, and the propellers are too small 
and running too fast to give their respective best re
sults. 

The conflicting requirements of the turbine and the 
propeller may be jlarmonized by the interposition be
tween them of the electric generator. This can be done 
by using small , high·speed, steam turbines direct-con
nected to generators, these turbo-generators being run 
at the speed which gives the most economical results. 
From the generators, current would be led to motors, 
whose type and speed of revolution would be accommo
dated to the propellers on the outboard end of th<;l 
respective shafts. It  is evident that by this arrange
ment both at the steam end and the propeller end the 
designer would have a perfectly free hand, and in 
shape, size, speed, etc. , he would be able to deSign 
directly for the work to be done and, therefore, for the 
highest efficiency results. Of course, in a plant of this 
kind there would be a certain loss in  the conversion 
from steam to electric power ; but this has been re
duced to such a low figure, that it w ould be more than 
offset by the increased efficiency of the turbines and 
propellers and by the great reduction in the sizes and 
weights of the turbines. 

Inci dentally  there would be various valuable advan
tages secured. It would be possible, in the case o f  
warships, to cruise at l o w  stJ8ed economically, a n d  it 
would be lIO longer necessary to provide separate cruis
ing turbines.  It would be possible to reverse immedi
ately ; and the go-astern turbines would, therefore, also 
be eliminated. Furthermore, the steam turbines could 
be located quite independently of the position of the 
propeller shafts, and might be carried on an upper deck 
immediately above the propeller-shaft motors. We un
derstand that the problem, as we have outlined it 
above, has been receiving careful consideration from 
some of the manufacturers of turbine and electric 
plants. The only discouraging feature, in any p ro
posed experimental work that might be done, i s  that 
a comparative test, to be of any value, must necessarily 
be carried on in an ocean-going ship of  the larger size, 
since it is only in the larger ships that the reduction 
of turbine speed becomes a serious drawback. 

....... 

THE I3PRING MEETING OF THE AMERICAN SOCIETY 
OF MECHANICAL ENGINEERS. 

The spring meeting of the American Society of Me
chanical Engineers will  be held in I ndianapolis, In
diana, from May 28 to May 31. The headquarters 
room will  be on the parlor fioor of the Claypool Hotel, 
and the professional sessions on the top floor on the 
south side of the building. 

The official headquarters will be opened in the Clay
pool Hotel at noon on Tuesday, May 28, and maintain
ed throughout the meeting. 

The opening session will take place on Tuesday 
evening, May 28, at 9 o'clock, in the auditorium of the 
Claypool Hotel . An address of welcome will be de
l i vered, with response by Frederick Remson Hutton, 
president of the society. The second session wlll be 
called to order on Wednesday morning, May 29, at 
9: 30 o'clock. This will  be a business session, devoted 
to the reading of reports of the tellers of election or 
members and vote on amendments and reports of stand
ing and special committees. The more important re
ports to be considered will be those of the committee 
on Standard Proportions for Machine Screws; pre
liminary report of the committee on Refrigerating Ma
chines ; Collapsing Pressures of Lap-Welded Steel 
Tubes (Reid T. Stewart ) ; The Balandng of Pumping 
Engines (A; F. Nagle ) ; A Comparison of Long and 
Short Rotary I}ilns (E. C. Soper ) .  

An automobile symposium will be held with
· 

papers 
on "Bearings and Moving Mechanism," by Henry Hess; 
"Air Cooling of Automobile Engines," by John Wilkin
son; "Materials for Automobiles," by Elwood Haynes; 
"Special Auto Steel," by T. J. Fay ; '''Railway Motor 
Car," by B.  D. Gray. 

The fourth session will be held 
·
on Thursday morn

ing, May 30, at 9 o'clock, and the subject of Super
heated Steam will be discussed. Papers on "The Spe
cific Heat of Superheated Steam" will be read by A. 

R. Dodge ; "Determination of Entropy Lines for Su
perheated Steam," by A. M.  Greene ; "The Flow of 
Superheated Steam in Pipes," by E. H .  Foster; "Cor
relation of Furnace and Superheated Conditions," by 
R. P. Bolton (' "The Heating of Storehouses," by H. O . 
Lacount. . 

On Friday :norning, May 31, a professional session 
will be heJd at 10 o'clock in one of the Purdue Uni
v�rsity b:uldings. The following papers will be read: 
"Perfon�;ance of Cole Superheaters," by W . .B�. M. 
Goss ; "Experience with Superheated Steam," by G. H. 
Barrus ; "Use of Superheated Steam in Locomotives i n  
America," b y  H .  H .  Vaughan; "S uperheated Steam in 
an Injector," by S. L. Kneass ; "A Him's Anal ysis of 
Locomotive Test," by S. A. Reeve, Other papers are
expected. 
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DEFLOCCULATED GRAPHITE AND THE "ACHESON 
EFFECT." 

BY ORRIN E. DUNLAP. 
Defiocculated graphite is the latest invention of E. G. 

Acheson. the discoverer of the processes for making 
carborundum and artificial or manufactured graphite. 
I n  the defiocculated condition produced by Mr. Ache
son, graphite has a condition of fineness far beyond 
that attainable by mechanical means. I n  fact, its con
dition resembles, if  not wholly approaches, the molecu
lar state. The "effect," for such it must be termed, is 
produced with water and a comparatively small quan
tity of gallotannic acid, and when thus treated the 
unctuous graphite remains suspended in the water, 
showing not the slightest disposition to settle. The 
black liquid passes with ease through the finest filter 
paper. Severe tests have demonstrated that it  is an 
admirable lubricant. There is  every reason to believe 
that defiocculated graphite with or without oil will 
become a popular agent for all  classes of lubrication, 
for, strange as it  may seem, deflocculated graphite pos
sesses the remarkable power of preventing rust or cor
rosion of iron or steel. 

It was in March, 1891 ,  while Mr. Acheson was ex
perimenting in Monongahela City, Pa., that he dis
covered carborundum. Sixteen years ago he carried 
about in a small vial i n  his vest pocket all the carbo
rundum he had been able to produce in two months. 
With this vial in his pocket, he hurried off to New 
York city to mterest diamond cutters in his new pro
duct. To them he sold the contents of that vial at 
se venty cents a carat, receiving $60 for all there was 
in the world. With this money he bought a micro
scope with which to study the structure of the carbo
rundum crystals. Looking from his office window to
day, Mr. Acheson has a splendid view of the carborun
dum plant, and m the evening he notes that between 
400 and 500 men leave it for their homes after pass
ing the day in making carborundum and putting it in 
shape for sal e throughout the world. It was in 1895 
that commercial operatIOns were begun in Niagara 
F'alls, using 1 ,000 electrical horse-pow er, while to-day 
the works are equipped for 5,000 horse-power. 

Mr. Acheson's vest pocket carries another little vial 
to-day, and in it is defiocculated graphite. Having 
gIven the world the hardest known abrasive, and thus 
advanced the art of abrasion, he has solved the prob
lem of how to reduce the cost of lubrication. 

Before the latter part of the sixties, petroleum oils 
were unknown, commercially, animal oils having been 
used for lubrication entirely. I n  the forty years that 
have passed, the world has seen a change from animal 
oils to mineral oils, and witnessed the growth and de
velopment of the wealthiest corporation in the world_ 
To-day i t  is stated that the major part of the business 
of the Standard Oil Company is the manufacture not 
of illuminating oils, but of lubricating oils. The com
merce and manufacturing of the world is guided by 
wheels operating in bearings, the important problem 
being to keep things running smoothly. No wars, no 
business depressions cause a cessation of the demand 
for lubricants. 

It has been known for years that graphite is an ex
cellent lubricating body, both in a dry state, and par
ticularly when associated with oil, fats, or water. 
Strenuous efforts, extending over a long time, have been 
made to suspend graphite in a liquid to be used as a In
J)ricant, but all these efforts were unsuccessful.  It is a 
well-recognized fact among scientific men that plain 
water has many advantages as a lubricant if  it had 
sufficient body to withstand the pressures brought to 
bear and to w hich lubricants are subjected. Its very 
high specific heat would be of great advantage to keep 
down the temperatures of bearings, while its low vis
cosity would reduce friction, but unfortunately it has 
not sufficient body to withstand the pressure of an 
ordinary bearing. I t  also has the fatal quality of rust
ing and corroding metals, thus making it absolutely 
worthless as a lubricant. 

The "effect" which Mr. Acheson has discovered makes 
it possible not only to reduce graphite practically to 
the molecular state, and to cause it to remain sus
pended in water for an indefinite period of time, but 
also to prevent i ron and steel from rusting or corroding 
while associated with w�er, thus rendering of advan
tage the high specific heat and low viscosity of water. 

I n  190 1 Mr. Acheson engaged i n  a series of experi
ments having as their object the production of cruci
DIes from artificial graphite. This led him to a study 
of clays, and he learned that American manufacturers 
of graphite crucibles import from Germany the clay 

used by them as a binder of the graphite entering into 
the crucibles ; also that the German clays are more 
plastic and have a greater tensile strength t..han Ameri

can clays of very similar chemical constitution, while 
residual clays-those found at or near the point at 
which the parent feldspathic rock was decomposed
are not in any sense as plastic or as strong as the 

same clays are when found as sedimentary clays at a 

distance from their place of origin. Chemical analysis 

failed to account for these decided differences. 
Under these conditions Mr. Acheson reasoned that 
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the greater plasticity and tensil e strength were devel
oped during the period of transportation from the place 
of their formation to their final bed, thinking possibly 
it might be due to the presence of vegetable extrac
tives in the waters which carried them. He made 
several experiments on clay with vegetable extracts, 
tannin being one of them, and found a moderate
ly plastic, weak clay, when treated with a dilute 
solution of gallotannic acid or extract of straw, was 
increased in plasticity. Familiar with the record of 
how the Egyptians made the Children of I srael use 
straw in the making of bricks, and believing it was 
used not for any benefits derivable from the weak 
fibers, but for the extract, he calls clay so treated 
Egyptianized clay. 

I n  1906 Mr. Acheson discovered a process of produc
ing a fine, pure, unctuous graphite. H e  undertook to 
work out the details of its application as a lubricant. 
In the dry form, 01' mIxed with grease or oil, it was 
easy to handle, but he wished it to enter the entire 
field of lubrication as occupied by oil.  In his efforts to 
suspend it  in oil,  he met the same troubles encountered 
by his predecessors in this line of work. It would 
quickly settle out of the oil . His unctuous graphite 
was just plain, simple graphite, and obeyed the same. 
laws covering the natural product. 

This was the condition of things in the latter part 
of 1906, when the thought occurred to him that tannin 
might have the same effed on graphite as it did on 
clay. He tried it  with satisfactory results. The writer 
has seen most interesting experiments made with 
unctuous graphite of Mr. Acheson's manufacture, a 
graphite which may be termed disintegrated unctuous 
graphite. 

To one sample of this graphite plain water was 
added, .and after rubbing it in a mortar it was poured 
into a test tube. 

To another sample of the graphite and water and 
a little gallotannic acid were added also a few drops 
of ammonia, this last being not absolutely neces
sary, but having been found to Improve the result 
with some waters. This second mixture was rubbed 
in the mortar as in the first case, and then was 
poured into a second test tube. Both tubes and their 
contents were thoroughly shaken, and simultaneously 
placed in a rack to settle. 

When about two minutes had elapsed after the shak
ing, it was found that the graphite in the plain water 
had very completely separated from the water, not 
heing miscible therewith, while the mixture of water, 
graphite, tanmn, and ammonia remained as black as 
when originally shaken up. The graphite was thor
oughly suspended, and showed no disposition to settle 
01' separate. 

Next from a bottle containing a quantity of graphite, 
water, tannin, and ammonia, w hich had been mixed 
some weeks, as stated, a quantity was poured into a 
glass funnel containing one of the finest filter papers 
made in America. The defiocculated graphite ran 
t"hrough the fine filter paper and collected as black as 
ever in the tube below, apparently unchanged. Its 
passage through the paper was remarkably rapid, leav
ing no doubt but that it was thoroughly mixed; and in 
order to demonstrate that the black liquid was a mix
ture of water and a solid body-graphite-a few drops 
of hydrochloric acid were introduced into the test" tube 
containing the mixture. This was slightly warmed 
over a spirit flame, causing the suspended graphite to 
flocculate, so that when the liquid was again poured 
into a filter paper, the water ran through clear, the 
graphite remaining on the paper. A small quantity of 
this graphite was removed from the filter paper and 
rubbed on another paper, where it was dried. Then 
a brisk rubbing with the finge r brought out the full 
luster of the graphite. Mr. Acheson has obtained this 
effect with amorphous bodies generally, alumllla, lamp
black, clay, graphite, and siloxicon_ the only exception 
being magnesia, which needs further tests. 

'l'hese were the conditions surrounding Mr. Acheson'S 
experiments until the latter part of April .  His suc
cess in defiocculating graphite and causing it to remain 
suspended in water was most gratifying, not only to 
himself, but to others who appreciated the wonderful 
possibilities of this magnificent new lubricant. How
ever, Mr. Acheson realized that the world at large 
has been educated to the use of oil as a l ubricant, and 
that it might be difficult to re-educate them to the use 
of water and graphite for a similar purpose until they 
better understood what he had accompl ished. It  was 
with this conviction that he undertook to solve the 
problem of replacing the water used as a conveyor of 
the defiocculated graphite with petroleum. 

His first experiment; and probably the simplest and 
most rational , was to diminish the quantity of water 
by evaporation, leaving the graphite in a dry state, to 
be rubbed up later in oil. While this method pro
duced what seemed to be an i deal result, it was soon 
discovered that in a comparatively short time the 
graphite had sett led out of the oil_ h aving lost its 
deflocculated condition and returned to its original 
flocculated state. Consequently, it was not in condi
tion to remain suspended in oil, nor indeed was it 

possible again to suspend it in water, a fact strange 
to record. 

Notwithstanding this decided failure, and the ap
parently insurmountable difficulty associated with the 
problem, the desired result was eventually accom
plished. The writer has witnessed the suspension of 
deflocculated graphite in water, has seen the water 
removed, and the defiocculated graphite suspended in 
oil and passed through the finest filter paper, remain
in� suspended thereafter in a most remarkable man
ner. In these circumstances, Mr. Acheson now feels 
assured that with his disintegrated unctuous graphite, 
which is guaranteed to contain less than one per cent 
impurity, and which can be mixed with oils or grease 
as may be desired for all specific uses; with his defloc
culated graphite in water for the lubrication of steam
engine cylinders and other places and parts where 
the introduction of oils is objectionable; and with his 
defiocculated graphite in oil, the quantity carried by 
the oil to be varied to suit requirements of the most 
difficult l ubrication, he can meet any demand for a 
lubricant where oil  is preferable and evaporation of 
his water lubricant might be objectionable. It should 
be understood in this connection that the very light
est and thinnest of oils, when used in conjunction with 
defiocculated graphite, can be used in the place of the 
heavy and expensive lubricating oils of the present 
day, while the lasting qualities of these graphite 
lubricants will be greater by far than the oil lubri
cants heretofore used. 

• let .. 
Autolllobile Notes. 

The first of the great automobile races of the year
the Targa Florio-was run off on the 20th ultimo over 
a mountainous and rather rough course 450 kilometers 
(279 .45 miles)  in length on the island of Sicily. Thl' 
race was for touring cars with racing bodies. It was 
won by Nazzaro on a 35-horse-power Fiat, with Lancia 
on a car of the same make, second; Fabry, on an Hala, 
third, and Duray, on a De Dietrich, fourth. Nazzaro 
beat Lancia by 12 minutes, and won not only the cup 
but a cash prize of $3,000 as well. His time was 
8 hours and 17 minutes, con:esponding to an average 
speed of 34 miles an hour. This was an excellent per
formance conSIdering the roughness of the course. 

The great English race for touring cars-the Tourist 
Trophy race-wi ll be hel d for the third time on the 
Isle of Man on May 28. In this race, as heretofore, 
each car will be allowed a certain quantity of fuel 
with which to cover the course, the winner being the 
car that covers it the quickest on this allowance. 
Twenty-five miles on a British gallon is the distance 
which is  required to be covered. Nearly all the great 
road races held abroad this year will be based on a 
limited fuel consumption 01' cylinder capacity. 

I n  this connection it should be mentioned that plans 
are being made for a similar touring cal' race to be 
h eld on the new motor parkway on Long Island after 
the Vanderbilt cup race. It  is proposed to limit the 
ears to a certain cylinder capacity. In addition to this , 
it would make the race much more interesting if they 
were also allowed a limited supply of fuel. 

The chief touring event in America this year is to 
be conducted by the American Automobile Association 
in July. This will be the third annual contest for the 
Glidden trophy and wil l  start from Cleveland on 
July 10. The route will be through Detroit and Lan
sing, Mich. ,  to Chicago; thence south and east to Indi
anapolis, Columbus, Cincinnati, Pi ttsburg, Harrisburg, 
Philadelphia, and New York. It is proposed to have 
only noon and night controls, with two minutes lee· 
way; also to require the cars to make a good a vel'age 
speed behind a pacemaker and not to allow them to 
use any spare parts except those they carry with them. 
Besides the Glidden trophy for touring cars ( which 
will this year be awarded to the club which makes the 
best showing ) a trophy has been offered for runabouts 
and will be awarded to the owner who makes the best 
performance w ith this style of car. 

••••• 
Oxford Honors for Pro •• A. G: Bell. 

Prof. Alexander Graham Bell has received the hon· 
orary degree of Doctor of Science from Oxford Univer
sity, in recognition of his efforts to teach the deaf and 
dumb to speak, as well as for his invention of the tele
phone. The presentation was made on May 2 last by 
the dean of the faculty of  science, Prof. A. E. H. Love. 

• Ie • 
The first Ameriean gas engine patent, No. 3 ,597, 

issued May 25 ,  1844, was granted to Stuart Perry, New
port, N. Y. ,  for his two-cycle, double-acting, air-cooled 
gas engine. Perry proposed to inclose the cylinder and 
i ts immediate appendages in a case, through which 
cold air could be blown by means of a rotary fan or 
other blowing apparatus. Mr. Hugh Dolnar, in an 
article in the American Machinist, claims that Perry 
not only was the original inventor of both air and 
water cooling of gas-engine cylinders, but also was the 
first to devise a hot-tube ignition system, which was 
rein vented and patented many years later by Gottlieb 
Daimler. 



AN AUTOMOBILE HEARSE. 
A lugubrious automobile novelty in the form of a 

motor-driven hearse has recently made its appearance 
in the streets of Paris. A nation that rejoices in the 
grim delights of trolley-car funerals is hardly justi' 
fied in shaking its head at this latest application of 
the electric auto. After all is said and done, no very 
good reason can be advanced why a man should not 
be buried in a ceremonious and somber motor hearse, 
particularly in these piping motOr times, 
when touring cars filled with tearful 
mourners are not infrequently seen in 
funeral processions. 

••• 
THE BLERIOT AEROPLANE. 

BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC 
AMERlCAN. 

M. Bleriot, a well-known Paris engi
neer, has lately re-entered the aeronau
tical field with an aeroplane of a new de
sign. In its general l ines it  closely re
sembles a bird, with a central body, long 
tail and two large outspread wings, and 
it differs in many respects from the other 
flyers which have been brought out at 
Paris. Here there is but a single plane 
formed of the two flat wing surfaces. 
The skeleton frame of the apparatus is 
entirely covered in the present design, 
this frame being rigid as well as elastic. 
The general lines of the flyer are de
signed so as to give it as small a resist
ance in the air as possible, and to this 
end the covering is formed of a kind of 
parchment paper which i s  very efficient 
in reducing the air friction, owing to 
its polished surface. Some of the other 
arrangements of the flyer are quite in
genious. As will  be noticed in the ac
companying views, the body of the bird 
consists of a central portion which con-
tains the motor and the aeronaut's seat 
in the front part, followed by a tail-like appendix 
which, like the rest, consists of a covered skeletc .• 
frame. The tail has the form of a quadrangular pyra
mid, tapering to a rather sharp point. At the rear end of 
the tail M. Bleriot has mounted the two rudders which 
control the flight, with the horizontal rudder consist
ing of a canvas-covered frame placed at the extreme 
end, while next it is  the vertical rudder. B oth the rud
ders are operated from the aeronaut's seat by means 
of universally-jointed rods connected to a Single lever 
for both rudders. By working this lever, the rudders 
can be used together or separately as the pilot 
desires. Means are provided for changing the angle of 
the wings, and this i s  carried out by a lever which the 
pilot has placed between his knees. Thus either one 
of the wingsean be raised or lowered at the desired 
angle, within certain limits. This will no doubt be a 
considerable aid in handling the flyer. One of the 
views shows the two wings folded up when the aero
plane is  not in use, thus making it  possible to occupy 
r-lativGly small space when stored away. The form of 
the wings is also noticeable. They are somewhat 
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enlarged at the ends and are curved upward at the tip. 

At the base, the width of the wing is 2 meters ( 6  
feet 7 inches ) ,  and the total spread of the wings i s  7.50 
meters ( 24 feet 8 inches). The surface of the aero
plane is  13 square meters (139.8 square feet)  and the 
Weight is 260 kgs. ( 573 Ibs. ) .  As to the motor, it  is lo
cated in the front end of the middle frame, and is 
of the 24 horse:power Antoinette pattern, which we 
have already had occasion to describe. The propeller 

AN ELECTRIC AUTOMOBILE HEARSE NOW IN USE IN PARIS. 

is mounted in front on a short shaft, direct connected 
to the crank shaft. It is 1.6 meters ( 514 feet ) in diam
eter. Two b icycle wheels are used to support the 
flyer on the ground. They are mounted on a com
mon axle which is fixed to the middle part of the body. 

The new flyer was recently put through its first ex
perimental trials. at the Bagatelle grounds in the sub
urbs of Paris, and these trials were quite remarkable. 
in several respects. In the trial of April 5th the aero
plane was set in motion against a somewhat stiff 
breeze, with M. Bleriot piloting. After running for a 
few hundred feet on the ground, it rose to a height 
of two feet above the ground and was able to fly for a 
short distance, about twenty feet. But the aeronaut 
feared that it  would be driven to one side by the wind, 
and so was obliged to bring it  to the ground. What 
is  brought out in this short flight is  the general good 
performance of the apparatus and the small amount 
of power which is needed for flying, seeing that it has 

a motor of only twenty-four horse-power. In another 

Attaching the Wings to the Aeroplane Upon Its Arrival at the Testing Place. 

The wings of this aeroplane are formed of pllrchment paper applied to a suitable framework. 

THE BLERIOT AEROPLANE. 

experiment it was found that the aeroplane could be 
made to leave the ground with its small carrying sur
face of 140  square feet, w ithout even using the whole 
power of the motor, the actual amount being esti
mated at sixteen horse-power. 

After the trial on April 5 ,  during which the axle 
connecting the wheels was bent upon landing, M. 
Bleriot strengthened his machine somewhat and added 
a third small wheel at the end of the tail in case the 

latter should drag when the machine is 
leaving the ground. He also increased 
the size of the forward horizontal rud
der and doubled the surface of the verti
cal rudder at the rear. In another trial 
on April 8 the machine rose off the 
ground slightly when the horizontal rud
der was directed upward, but a gust of 
wind upset it. 

•••• • 
Failure ot Santos Dumont's 

Aeroplane. 

After previously demolishing his new 
aeroplane in the first trial he made with 
it, Santos-Dumont, during the first week 
in April, refitted his 5 0-horse-power 8-
cylinder motor to his old machine
"14bis"-with which he won the Arch
deacon cup for a flight of 220 meters 
last November. After waiting several 
days for good weather, he at length at
tempted to make a flight in a light wind 
of but 5 or 6 miles an hour velocity. 
He succeeded in getting the machine up 
in the air after' a run of about 100  feet 
along the ground, but it showed great 
lack of stability and lurched from side 
to side. After flying less than 200 feet, 
the machine made a sharp turn and the 
left wing touched the ground. Santos
Dumont attempted to counteract the 
sudden turning of the machine by a 
quick movement of the rudder, with 

the result that the rudder struck the ground and the 
machine collapsed. Its intrepid pilot escaped unharmed 
by ducking down in the basket. This trial has demon
strated anew the instability of a machine of this type� 

The Delagrange aeroplane, on the other hand, in a 
trial on April 8, although it showed very good stability 
while i n  the air, was damaged when it struck terra 
firma. In this case, too, the slight wind that was 
blowing was said to have driven the machine forcibly 
to earth when the motor was stopped. The wheels and 
some of the tubes of the framework were broken. The 
flight was only 50 meters ( 164 feet ) in length at a 
height of from 15 to 20 feet. A previous flight, on 
March 30,  was 60 meters ( 196 feet ) in length. In both 

instances the pilot, M .  Voisin, cut off the ignition cur
rent and stopped the motor, fearing injury to the spec
tators. 

While these experiments show that there are several 
machines in France capable of getting off the ground, 
and that this capability is  confined to no one type, 

The Bleriot Aeroplane With Its Wings Outspread • ., 

still they prove that the conquest of the air is not yet 
so near completion as some would suppose, and that 
there is much yet to be done before a successful flying 
machine will be evolved. 

Razor Stl·OpS. 
These are prepared from strips of linoleum of the 

usual length and width, left for .24 hours in' a 1fs to 1;:1 
per cent. solution of hartshorn salt, to which 1lh per 
cent. of  alum has previously been added, at the ordin
ary temperature ; the strips are then dried at the nor
mal temperature, rubbed with soap and pOlished with 
pumice stone. They are finally fastened in the usual 
manner to wooden handles. Strops made in this way 
will give a smooth sharp edge to the razor. 
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THE TALKING SIREN OF DR. MARAGE. 
BY DR. ALFRED GRADENWITZ. 

Whil e  many early i nventors attempted to produce 
:tn apparatus which synthesized the elemental sounds 
used in talking and which imitated the human voice. 
the invention of the phonograph gave such experi
ments their quietus. 

Despite the success of the p honograph, a French 
scientist, Dr. Marage, has constructed what may be 
described as a talking siren, that is, a siren which 
produces sounds that accurately imitate those of the 
various vowels both when sung and spoken. 

Scientific American. 

In constructing this device, Dr. Marage intended 
primarily to design an apparatus for gaging the sharp
ness of the sense of hearing in different individuals. 
The "acoumeters" previously constructed for the pur
pose may be divided into three classes, producing re
spectively noises, musical vibrations, or the vibra
tions of spoken words. The first two classes will  
obviously give only a faint idea of the way in which 
a given individual may be able to perceive spoken 
words. In fact, many persons have a rather limited 
capacity of hearing ordinary speech but are able to 
hear distinctly either musical vibrations or noises. 
The reason is to be found in the more complex char
acter of spoken words. 

}'ig. 5.-An Apparatus f01" Teaching the Deaf How to Hear and for Massaging the Ear. 

A graphical record of vowels ( such as the t'lames of 
Konig) is composed of a certain group of vibrations. 
French "i" ( English " e") and French "ou" ( English 
" 00" ) are composed, for exampl e, of isolated vibra
tions, "e" ( English "ay") and "0" by groups of two, 
and French "a" ("a" as in "father") by groups of three 
vibrations. In order to reconstitute these vowels, the 
groups referred to should thus be artificially repro
duced. To this effect slots arranged in groups of one, , 
two, and three respectively are cut in a rotatable cir
cular disk. When air is blown through these slots the 
vowels mentioned will be distinctly heard. In fact, 
they are not only recognized by the ear but give the 
same graphical records as natural vowels or the vow
els produced by a p honograph. However, they corre
spond with sung vowels only. In order to obtain 
spoken vowels the air current is  made to pass through 

Fig. 6.-Two Sirens, One with a Complete Set of Mouthpieces. 

are absolutely identical with those of natural spoken 
vowels. An artificial talker is thus obtained and 

that the intensity of the sounds given out by it is 
accurately proportional to the pressure of the air cur· 

Fig. I.-Artificial �Iouth for Pro·' 
ducing the Sound of French" e." 

(English" a" as in" lVlake.") 

Fig. 2.-ArtificiallUouth for Pro· 
ducing the Sound of French 

"i;' (EngJish "e.") 

Fig. a.-Artificial 1\louth for 
Producing the Vowel 

Sound "e." 

Fig. 4.- Artificial Mouth for Pro
ducing the Sound }'rench .. ou." 
(English" 00," as in " Moon.") 

special molds ( Figs. 1, 2, 3, 4 ) ,  which accurately imi
tate the form of the human mouth in pronouncing a 
given vowel. The graphical records of these sounds 

the apparatus in question may be fitly termed "vowel 
siren" or "talking siren." 

The most valuable property of this apparatu!J hi 

Fig.7.-Dr. �Iarage In His Laboratorr. On the Table Are a lUanometer and Mouthpi.�11 10C Utterin. 
Vowel Sounds. . 
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re:at. It thull affords a means of gaging the intenSity 
of a given sound and producing a sound of any desired 
strength. This is  made use of in determining keen, 
ness of hearing. 

The ear to be tested should be placed at a constant 
distance from the instrument, the sound intensity of 
which is gradually increased by augmenting the press
ure of the air, this  pressure being gaged by means of 
a highly sensitive metallic manometer. 

The sound produced by a pressure of 1 millimeter 
ill perfectly well perceived by a normal ear. If the 
pressure for an ear must be raised to 40 millimeters 
before the sound can be heard, the acoustic sense of 
the patient may be said to be 1/40, if  to sixty, 1/60, 
if to two hundred, 1/200, and so on-a simple and effi
cient scale. The apparatus thus affords an extremely 
simple measuring instrument, which always remains 
constant. Its readings may be accurately checked and 
reproduced whenever desired. 

The condition of a given ear is gaged and represent
ed by the following graphical method : 

The French vowels "ou," "0," "a," "e," "i" ( or their 
English equivalents ) are inscribed on a horizontal 
l ine, and below each of· them, as shown· in the accom

panying table ,  a vertical scale is drawn' with gradua· 

tions corresponding with the pressure read on the 

manometer at the moment the vowel in question is 

perceived. If for instance the French vowels "ou," 

"0," "a," are percei ved under a pressure of 8 milli· 

meters, the point 8 on the scales correspondin:g with 

each of these vowels is mar ked; if "e" is heard under 

a pressure of 21 millimeters, the point 21 is marked 

on the "e" scale.  Finally the point 162 Is marked on 

the scale of the French vowel "I," if the latter is 

heard under a pressure of 162 mill imeters; these five 

points are then connected by a line and a curve will 



be obtained. From these curVes, varying markedly 
in shape, the following conclusions can be drawn : 

1 . If the ticking of a watch, which is normally heard 
at a distance of 1.5 meters, is heard only when applied 
to the ear, the acoustic intensity, according to the 
talking siren, will have become 1/3 .  

2 .  I f  auditive acuteness further decreases, being 
finally comprised between 1/3 and 1/13,  the patient, 
although he may be able to hear a particular conversa
tion, will lose many words in a general conversation. 

3. In the case of an auditive acuteness of less than 
1/13, the patient will unconsciously train himself to 
listen only with the other ear, if this be normal. The 
deaf ear will perceive only those sounds which are 
pronounced very distinctly at a short distance. 

4. Between 1/30 and 1/200 only those words which 
are spoken in a very loud tone close to the patient 
will be heard. 

5.  Beginning from 1/200,  spoken words will be heard 
only by means of a hearing tube. 

These five zones of deafness are separated in the 
table by heavy horizontal lines. As long as the hear
ing remains within a given zone, . the patient will not 
feel any appreciable change and only those talking 
with the patient may appreciate some variation in 
the loudness of their words. The siren thus allows 
the perception of degrees in acoustic intensity which 
the patient himself or direct observation' could not 
ascertain. After measuring the acoustic intensity and 
drawing the curve of a patient, the 
shape of the curve will locate the 
E,eat of the trouble. If for instance 
the curve has the approximate shape 
of an inverted U, only the middle 
ear will be affected. Thus each pe
culiar affliction will have its spe
cial characteristic curve. 

While the siren can thus be used 
for diagnostical purposes it will be 
found useful also in curing the 
trouble. In  fact, a systematic 
treatment consisting in the repeated 
production of given sounds before 
the tympanum of the ear has been 
found to be a most efficient "mas
sage," which in some cases restores' 

the ear to normal hearing capacity, 
while nearly always effecting some 
improvement ( Fig. 5 ) .  This pro
cess has also been used with much 
success in the treatment of deaf
mutes, many of whom have been 
taught to hear by its means. In 
this case the ear is taught accord
ing to a method which from the 
most simple elements of s-peech, 
that is the vowels, proceeds to the 
more complicated, the deaf-mute 
learning how to hear in exaciIy the 
same way as a child is taught how 
to read by beginning with the al
phabet. 

Scientific Arn.erican 
Alcohol Eng-illes to Repl ace Gasoline Eugin{��· . 

BY JOHN PRHS':::'ON. 
Although the general use of gasoline engines has 

developed entirely within the past ten or twenty years, 
the number of such engines in this country is now 
high up in the hundreds of thousands, being used as 
they are for automobiles and as stationary engines for 
pumping water, running small factories, and for fur
nishing power for v'lrious uses in country residences 
and on farms. 

The law which recently took effect, releasing from 
the internal revenue tax alcohol so denatured as to 
render it unfit for drinking, permits, through decrease 
in price, alcohol to become a possible substitute for 
gasoline and kerosene as a fuel. 

The price at which a gallon of 9 5  per cent 
grain alcohol can be manufactured and mar
keted is now about 40 cents. The government tax 
raised the market price to about $2 .50  per gallon ; 
it is now 37 cents per gallon for the denatured alcohol. 
In order to avoid paying the revenue tax, the govern
ment regulations prescribe that the alcohol must be 
denatured according to the following rule : To 100  
parts of  grain alcohol of not  less  than 9 0  per  cent 
strength must be added 1 0  parts of wood alcohol and 
one-half of one part of benzine. Consequently, the mix
ture will not only be very poisonous, but will have a 
strong, disagreeable odor, which will obviate any dan
ger of its being confused with pure alcohol. 
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cylinder, horizontal and vertical, four cycle and 
two-cycle, gasoline and kerosene. Since alcohol is 
much less volatile than gaSOline, it was to be expected 
that difficulties would arise in its use in a gasoline 
engine. These difficulties were often very curious, and 
in some cases seemed for a time quite baffling, but 
they all yielded to patient study. The proper vaporiza
tion of alcohol before its introduction into the engine 
cylinder is a question which requires for its solution 
a comprehensive knowledge of the vapor pressure and 
of the other properties of alcohol as compared with 
gasoline. 

Wi th all the engines it was fou,nd that the valve ad
justments must be quite different for alcohol from 
those used for gasoline. Gasoline is so volatile, that 
it might be almost said to vaporize itself. On the con
trary, the vaporization of the alcohol m�st be care
fully attended to. When gasoline is used as a fuel, it 
is  sometimes difficult to start an engine out of doors 
in the coldest weather. Under like conditions it would 
be impossible to start an engine using alcohol without 
the aid of a little gasoline or without first heating the 
engine in some manner. 

There are several important differences between the 
behavior of an engine when running on gasoline and 
its action with alcohol. With alcohol fuel there is 
never any hammering due to pre-ignition. The explo
sions are slower and consequently less noisy, and 
there seems to be correspondingly less wear and tear 

on the machine. The exhaust is 
neve,r strongly disagreeable in odor, 

PATIENT H EARS WATCH as may be the case with gasoline. 
With alcohol fuel an engine may be 
overloaded to an amount consider
ably in excess of its maximum pos-

AT A DISTANCE O F  O N LY 
A FEW CENTIMETERS. 

PATIENT CAN HEAR NO 
II GENERAL CONVERSAT I O N ;  O N LY 

PARTICULAR CONVERSATION. 

PAT I E N T  H EARS 
SINGLE PERSON I I I  TA LKING D I STINCTLY, 
AT NORMAL DISTANCE. 

PATI ENT HEARS ONLY W.HEN 
TA LKED TO CLOSE TO IV THE EAR, AND MORE 
A N D  MORE LOU D�. 

sible power on gasoline. I n  other 
words, an engine rated at 10 horse
power on gasoline might be called 
a 12  horse-power engine when run-
ning on alcohol. 

A gasoline engine requires about 
twice as much alcohol measured in 
gallons as it does gasoline to de
velop the same power. This excess 
in consumption of alcohol would 
doubtless be reduced in engines spe
cially designed for alcohol. 

This increased consumption of al
cohol is to some extent offset by its 
much greater cleanliness when han
dled and used, the absence of dis
agreeable noise and odor, and the 
very great diminution of danger 
from fire. 

On account of the low degree of 
volatility of alcohol, it  is possible to 
run into the engine an amount 
greatly in excess of its require
ments. This excess will pass 
through the engine without doing 
any good. Hence to secure the most 
economical use of this fuel , per
haps greater care in the valve set
ting of the engine is required than 
is the case when gasoline is used. 

In a memoir recently presented 
to the French Academy of Sciences, 
Dr. Marage records some interest
ing experiments made by himself 
as to the acoustic qualities of some 
large halls of the city of Paris. He 
confirms the result found some 
years ago by Mr. Wallace Sabine, 
viz., that the sound of resonance is 
the principal factor in question. The 

An alytic Curve Obtained With 
Dr. l\larage's Apparatus. 

Dr. Marage's 'l,'able of Auditive Acuteness. 

It has been completely proved 
that alcohol is perfectly adapted for 
use as an engine fuel ; and, except 
for its present cost, the advantages 
of alcoh.ol as a fuel far outweigh 
those of gasoline. As the use of 
alcohol engines increases, large 
quantities of alcohol will be made, duration of this sound, as stated 

by Marage, will vary according to the intenSity, pitch, 
and timbre of the primitive sound, which possibly ac
counts for the fact that a given hall may be bad for 
an orchestra and satisfactory for an orator. 

• 

Ollicial Meteorological S U lUlllary, NeD' York, N. Y. 
April, 1 907.  

Atmospheric pressure : Highest, 30 .38 ; lowest, 29.16 ; 
mean, 29 .89 .  Temperature : Highest, 7 3 ; date, 25th ; 
lowest, 26 ; date, 2nd ; mean of warmest day, 6 1 ;  date, 
26th ; coolest day, 35 ; date, 1st ; mean of maximum for 
the month, 52 .2 ; mean of minimum, 37 .7 ; absolute 
mean, 4 5 ; normal, 48 .6 ; deficiency compared with mean 
of 37  years, -3.6 .  Warmest mean temperature of 
April, 54 , in 1871 . Coldest mean, 41, i n  1874.  Abso
lute maximum and minimum of this month for 37 
years, 9 0  and 20. Average daily deficiency since Janu
ary 1,  -1.1. Precipitation, 3 .89 ; greatest in 24 hours, 
0 .97 ; date, 9th ; average of this month for 3 7  years, 
3 .37.  Excess, +0.52 .  Accumulated deficiency since 
January 1 ,  -1 .48.  Greatest precipitation, 7 .02 ,  in 1874 ; 
least, 1 .00, in 1881 .  Snowfall, 6 . 1 .  Wind : Prevailing 
direction, N.W. ; total movement, 9 ,924  miles ; aver
age hourly velocity, 13 .8 ; maximum velocity, 52 miles 
per hour. Weather : Clear days, 8 ;  cloudy, 8; partly 
cloudy, 14. Fog, 29th, 3 0th. Thunderstorms, 23rd, 
26th. Remarks : Coldest April in '12  years. 
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Alcohol is an inflammable l iquid, and its vapor, 
when combined with the right proportion of air, forms 
an explosive mixture suitable for use in engines. Alco
hol differs materially in its properties from gasoline. 
It is  less volatile, it gives out less heat per gallon 
when burned, and its latent heat of vaporization is  
much greater than that of gasoline. 

Although for ten years alcohol has been used to a 
considerable extent in special alcohol engines on the 
continent of Europe, such use has been untried in this 
country. 

In Europe alcohol engines have differed from gaso
line engines chiefly in the use of a higher compression 
than is  permissible when gasoline is used as a fuel , 
and in the use of a more or less intricate form of 
heated carbureter. 

Since no alcohol engines are on the American mar
ket, all the tests by the United States Department of 
AgricultUre have been made on American engines de
signed for gasoline or kerosene as fuel. 

Every engine tried-ten different kinds in all-was 
found to work as perfectly on alcohol fuel as on the 
gasoline or kerosene fuel for which it was made, after 
sufficient preliminary trial to determine the peculiari
ties of setting and adjustment necessary for the alco
hol. The engines tried included stationary engines 
up to :::0 horse-power, automobile engines up to 
40 horse-power, and one marine engine. The en
gines were of nearly every type-one to four 

and the denatured product will be as easily obtainable 
anywhere as is kerosene at the present time . '  The 
price will doubtless become materially lower than it 
now is.  

I f, under the stimulus or demand, inventors and 
manufacturers will combine to devise, and put on the 
market, special alcohol engines fitted to secure the 
highest economy in the consumption of the fuel ,  we 
may expect to see, within a few years, alcohol enp:ines 
as numerous as gaSOline engines are to-day. .. . . . . 

The best efficiencies of centrifugal pumps are sup
posed to have been obtained at discharge velocities 
equaling about 12 feet per second through the dis
charge aperture of the pump. Recent experiments 
have shown that from pumps as large as 3 2  inches 80 
per cent efficiency was obtained at 3 8 . 6 8  feet lift, under 
a discharge velocity of 2 1 . 2  feet per second, while some 
recent tests on very small pumps show gradually in
creasing efficiencies under heads up to 89 feet and dis
charge velocities of 40 feet per second. . , . , .  

The pipe line, conveying petroleum from Baku to 
t.he Black Sea, has been completed. It is [)[)O  milpo 
long, and is capable of passing 400,000,000 ga llons of 
oil year IS . Another important oil pipe line has been 
built for transporting Texas and California petroleum 
across the Isthmus of Panama. It is 8 in.ches in 
diameter and 5 1  miles long. 
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Broken Rails. 

To the Editor of the SOI1£N'l'IFIC AMERICAN : 

In your issue of the 20th ultimo you brought out an 

article on "Broken Rails." S ince then the New York 

press has taken this matter up, as well , and it has 

thereby received some publicity. I have not noticed 

any further article in your paper, and would therefore 

suggest that you give your readers all the information 

on this score which it  is  possible for you to do. There 

is  nothing that will cure so stupendous a fraud as this, 

perpetrated on the public, who are really the owners 

of the railways, and therefore the purchasers of rails, 

as the truthful and persistent exposure of the methods 

by which this fraud is enacted. Among an intelligent 

public, you have an excellent opportunity for exposing 
these facts. RUDOLPH R. HOFFMANN. 

Brooklyn, N. Y., May 1, 1907.  

Railroad Accidents. 

To the Editor of the SOmN'l'IFIC AM]<;RICAN : 

The illustrated article on page 232 of the March 1 6  
issue o f  the SCIENTIFIC A"mRICAN, in regard t o  rail
road accidents occasioned through neglect, careless
ness, forgetfulness, or whatever may have been the 
fault, is remindful of quite too many similar acci
dents-similar in the fact of the same cause-within 
the recollection of all who have had much to do with 
the operation of railroad trains. 

The article, aside from the meritorious criticism of 
the common practice of placing lightly constructed 
equipment between two that are much stronger and 
heavier, and the deplorable necessity that exists for 
maintaining "facing switches," further illustrates the 
lack in advancement and the weakness in conditions 
that will permit frequent repetitions year after year, 
and continue placing extremely hazardous responsibil
ity and dependence on the fallibility of the human 
mind. 

Quoting from the article : " I t  is  certain, however, 

that greater precautions could be taken to safeguard 

such switches." It is remarkable that, with the many 

improvements in rolling stock and appliances tending 

to betterment of the commercial interests of rail

roads, there has been so little advancement in the 

facilities and appliances that constantly and fearfully 

menace public safety in travel . True, the automatic 

block signal system I S  a great advance over the primi

tive methods of "by rule and by guess," yet it is the 
one pronounced improvement toward safety in travel, 

that is not more a change of "rules" than appliances. 

The improvement in construction is  splendid, so far 

as it  goes, but when improved construction is placed 

next to the inferior, the benefit is mostly lost i n  the 

test, while the danger is  greatly intensified. 
The only improvement in switches that has been 

effected in the past forty or fifty years, was the sub
stitution of the "stub" by the " split" switch ; and 
practically no change whatever in the switch stand, 
except as to pattern and the revolving staff instead of 
the "throw lever"-simply change as to ease of opera
tion, not adding a particle to the safety of passing 
trains. The signals are the same, as to effectiveness, 
and just as impossible of discernment-even more so, 
with the greatl y increased speed and fewer stops. 

With the many, constantly increasing duties requir
ed of the engineer, and the frightful speed exacted of 
him, the unceasing wonder is that he distinguishes 
the multitude of signals he encounters. The fact is, 
that he proceeds on faith that every man i s  faithful 
in his duty, as it IS  impossible that he can see every 
insignificant switch target at sufficient distance to en
able him making tbe stop if  it  is  set wrong. 'fhe con
tention is well  taken : "Not only should the switch 
signals be mounted on a l ofty post, but a lofty distant 
signal should be provided." Better than the last, 
would be a distant alarm signal that would operate a 
loud-sounding gong in the locomotive, through wheel 
contact. 

While "facing" switches are necessary with single, 
and not with double tracking, the liability of "wrong 
switch" is still to be considered. Local and slow 
trains are required to clear the faster, in passing. 
The difference would be, in a forgotten switch ,  that the 
colliSion would  be rear instead of head on. The fatal· 
ity could be as great, or greater. 

The remedy is not in more stringent rules , nor al
together in certain signaling, but in more assured 
switch closing. How is that to be done ? Certainly 
through automatic mechanical action. Allow mE; to 
suggest that the proper and normal position for a 
switch shoul d be closed, and under no circumstance 
should it be possible to leave it in an open position. 
Were this adopted, it  would not be necessary to pro
tect against open switches, as there would be none. 
lt would be necessary, however, to make it a penal 
,offense to,  at any time or for any purpose, use means 
of fastening open : and it  would I)e necessary t,hat 
the person operating the switch should hold it open 
d:]lrlng the pass�ge ,of wheels thr,ough. 
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This may be accomplished by a gravity mechanism, 

that, as soon as released from the hand, would fall to 
the normal or closed position. This operation of open
ing during necessity could be made secure, just while 
being held open, by means of a secondary gravity clip 
that would effectually lock the switch open only so 
long as the switchman retained i t  in his hold. 

A remiss duty would seldom cause more than sim
ple derailment of a few trucl{s or cars, under the 
customary use of switches. E. S .  CRULL. 

Sedalia, Mo. 

A THEATER AUDITORIUM TURNED INTO A BALLROOM 
AT A MOMENT'S NOTICE. 

The problem of a ballroom sufficiently large to house 
a considerable number of dancers, or to provide space 
for Lanquet tables, has been solved in a more or less 
satisfactory manner by boarding over the orchestra 
and parterre of the theater or opera house. Such 
makeshift is necessarily clumsy and unsatisfactory. 
Horses, framing, and boarding must be stored at all 
times, affording excellent food for fire. Much time and 
expense is entailed in erecting the flimsy temporary 
structure each time it is  used. A French inventor, Dr. 
Eugene ·Gravelotte, conceived the rather brilliant idea 
of applying the principle of the waffie iron to the floors 
of theaters, and a new Paris m usic hall in . the Rue de 
Clichy has been provided with this somersaulting 
orchestra floor, which can be changed in seven minutes 
from the usual conventional inclined floor with com
fortable chairs to a horizontal , highly-polished dance 
floor. The carcass which holds the twin floors in a 
parallel position revolves about a horizontal axis in a 
pit permitting of a complete revolution. 

Our front-page engraving gives some idea of this 
audacious transformation. The dimensions of the 
revol uble sections of the floor are as follows : Length, 
53 feet ; width, 50 feet ; and the depth of the pit is  
3 0  feet. Metallic trunnions or pivots are  secured to  
the carcass. On one of the two twin floors are nine
teen rows of orchestra chairs. There is a difference 
in level of some 7 feet when the dance floor is in use. 
Steps lead down from the foyer. The mechanism for 
making the transformation is very simpl e.  Up over 
the proscenium are motors which actuate drums 
around which are roved steel cables, which are in turn 
roved around the trunnions. The principle is the same 
as winding a string upon a lead pencil. When the 
string is pulled the pencil revolves. The total weight 
of the con struction is 90 tons, yet so well  is the floor 
balanced that a 2-horse-power motor is all that is re
quired, and the cost of operation is only eight cents 
for each transformation. The installation cost the 
moderate sum of $14 ,000,  of which $9,000 was used for 
building the carcass, the floors, and the operating 
mechanism, and the balance was taken up in excavat. 
ing the pit and in the masonry. The greatest difficulty 
connected with the installation was to find an engineer 
with enough courage to make the necessary calcula
tions for the realization of the idea. 

• • • • 
The C u rrent Suppjement. 

For the fourth time there were held at Monaco, from 
the 2d to the 14th of last month, the Motor Boat Show 
and Races that have come to be the great annual 
spring event i n  Europe. The races this year were 
noted for the record of the Panhard boat, which kept 
up a speed of 30 knots for three hours, the best per
formance ever made by any motor boat. In the cur
rent S UPPL]<;l\IENT, No. 1636 ,  the Paris correspondent of 
the SOIE:'o1TII<'IC AMERICAN thoroughly describes these 
races and gives details of the feats of the individual 
boats. Illustrations of the more prominent types ac
company the text. Of technological interest are arti
cles on the "Slaking of  Plaster and Means of Retarding 
Its Hardening," "Waste Products from the Manufac
ture of Glue," "Process of Producing Plaster Free from 
Bubbles," "The Manufacture, "  Denaturing, and the Tech
nical and Chemical Utilization of Alcohoi" ( the first 
of two splen'did installments on this subject by M. 
Klar, a well-known German alcohol chemist ) ,  and "The 
Powell Process of Preserving Wood with Saccharine."  
A new telephone dictating apparatus, invented by Tur
ner and Germer, is descri bed. " What is a Watt 7" is 
the title of an arti cle by George S. Hodgins, which ex
plains clearly the meaning of this electrical term. 
Among flying-machine experimenters there is about as 
great a di versity of opinion on air-propeller shapes as 
there is a dearth of actual knowledge of their efficien
cies. For that reason Mr. A. M. Herring's article on an 
air-propeller testing device should be particularly wei· 
come, inasmuch as Mr. Herring is himself a well
known aeronautical expert. "A Quarter Century's 
Progr-ess in the Applications of ElectriCIty:' is  the title 
of a splendid review of modern electrical achievements. 
Dr. A lfred Gradenwitz writes on a German system of 
compressed-air cl eaning. The intensity of the tropical 
sun and its effect on the human body is  di scussed by 
SUI'geon-General Stende! .  Joel A. Allen writes on the 
influence ,of physical conditions in the genesis ,of 

species. 

The Wellman Expedition to the North Pole. 
By T H E  PA RIS CORREE!PONDENT OF THE SCIENTIFIC AMERICAN. 

Mr. Walter Wellman has already made his plans 
for the expedition to the North Pole which he expects 
to make during the coming season. He states that 
the steamer which is to take the expedition to its 
starting point in the Danish islands has already ar
rived at Trondhjem, Norway, where it is now lying 
in dry dock, and it will be ready to leave for Spitz
bergen about the first of June. The party which is to 
proceed to the islands is made up of some thirty-five 
persons. The sleds are to be drawn by dogs coming 
from the north of Siberia from the Samoiedes tribes 
dwelling on the banks of the Obi River. As to the 
airship, of which we already gave an i l lustrated ac
count some time since, it  has been entirely rebuilt in 
the Mallet aeronautic establishment at Paris. Accord
ing to the present design, it measures 55 .8  meters 
( 183 .7  feet ) in length, with a middle diameter of 16 
meters ( 52 .8  feet ) .  The vol ume of the balloon is 7,500 
cubic meters ( 9,825 cubic yards ) ,  and it will have an 
ascensional force of 8,870 kilogrammes ( 1 9 ,515  pounds ) .  
Near Paris is being constructed a new nacelle which 
is built entirely of steel , with a motor and improved 
mechanical parts for the helic€, these having been de
signed by Mr. Wellman. The mechanical design has 
some original features which differ to a great extent 
from what has been hitherto constructed for airships. 
Built of steel tubes which give it  lightness as well as 
stiffness, the nacelle has a total length of 115  feet. To
gether with the steel part is built a large reservoir 
which is  expected to contain all the gasoline needed 
for the trip to the pole and return, this being 6 ,800 
liters. As regards the principal motor mounted on 
the nacelle,  it  is rated at 6 0  to 70 horse-power. Di
rectly mounted upon the motor shafting are two hel
ices of steel having 11.5 feet diameter, and there is 
one such helice at either end of the nacelle, resem
bling in this respect the design which is  adopted by the 
Lebaudy brothers in the airship " Patrie." A good 
speed is expected to be made by the new airship, this 
being calculated at fifteen to eighteen miles an hour, 
and there will be enough fuel in the reservoir to give 
a continuous flight of 150 hours at full speed. This 
is expected to allow the airship to cover a radius of 
2 ,000 miles, and is  nearly double the distance from 
Spitzbergen to the pole and return, so that there is a 
good margin allowed. All the mechanical parts have 
been put through a good series of practical tests for 
some time past. When the airship is entirely set up 
at Spitzbergen during the month of July next, a series 
of trial tests wil l be made of the whole before setting 
out upon the trip. Mr. Wel lman does not think it 
advisable to make the trial tests of the balloon at 
Paris before taking it to the Arctic regions. At first 
he intended to do so, but was brought to a different 
conclusion after considering the matter. Should this 
be done he could not make the expedition this year, 
as a balloon shed would have to be built and other 
arrangements made which w ould take a great deal of 
time, and again these tests would not be decis! ve at 
any rate, seeing that the airship must be taken apart 
for transportation for several thousand miles and then 
set up again. To be sure that all was right, a new set 
of trials would need to be made on the spot after as
sembling it. As the airship is  designed for use in the 
Arctic regions and above the ice, the conditions are 
special, and it would need to be tested on the spot. 
The new airship "America" will carry quite an amount 
of load, seeing that besides the machinery and 3 %  tQns 
of gasoline there will be four or five men for the 
crew, about a dozen dogs for the sleds and all that 
will be needed should they be required to make the 
return trip on the ice ; added to this there are 1% tons 
of proviSions, so that the crew could pass all the win
ter in the Arctic regions. The material which is used 
for the balloon seems to be of first-class quality and 
according to recent tests made upon it, not more 
than one per cent of hydrogen would be lost during 
twenty-four hours. Even should this amount rise as 
high as two per cent per day. Mr. Wellman estimates 
that he could continue in the air for about twenty-five 
or thirty days without difficulty, keeping the balloon 
swelled out by the interior ballonet. His present 
plan is to arrive at Spitzbergen during the first week 
of June and thus to make a series of trial flights dur
ing the month of July, leaving for the pole about the 
first half of August. 

• ' .  I • 
Hydrofluoric acid as a cleaning agent for castings 

has been in general use but a short time, being treated 
a few years ago as a secret process. Formulm for the 
acid containing superfluous and innocuous ingredients 
to mystify the purchaser have been :wld for consider
able sums. Anything used in connection with this 
"pickle," asi de from the hydrofluoric acid and water, 
is wholly unnecessary, the usual formula being one 
part of acid to ten of water. In adding water, however, 
care should be taken to know the strength of the add. 
The idea is to get a dip that will remove the sand 
perfectly and quickly, the operati,on requiring ten to 

fifteen minutes. 



THE MANUFACTURE OF MATCHES IN FRANCE. 
BY JACQUES BOYER. 

Since 1890 the manufacture of matches in France 
has been a government monopoly. There are seven 
national match factories, situated at Pantin,  , Auber· 
villiers, Saintines, Begles, Trelaze, Aix, and Marseilles, 
each of which has a specialty of its own. The logs 
are sawed and cut into splints in the little village of 
Saintines on the edge of the forest of Comp!iigne ; par
l o r  m a t c h e s  
come from Pan
t i n  a n d  t h e  
wicks of wax 
m a t  c h e s are 
made exclusive
ly at Marseilles. 
Two of the most 
interesting fac
t a r i e s are de· 
scribed in this 
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of the pedal caml •• a .plint t4> descend through eaeh 
tube to its place in the frame, which is thus filled at 
one effort. The upper part of the apparatus is then 
raised and the filled framll is locked and replaced by 
an empty one. 

In the sulphuring room the frames containing the 
splints, regularly spaced, are first pressed upon hot 
iron plates which heat the ends of the splints in order 
to fac1l1tat!il adh!illiion of th!il melted liulphur into 
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except that thfilY are pressed on a metal plate covered 
with a uniform layer of the chlorate mixture instead 
of being dipped into a tank.

' 
The operation requires 

much care and skill, for the heads are large and all 
must be of the same size. I n  wax matches and all 
others in which the sulphur is replaced by stearine. 
paraffine, or some other combustible, a l ittle potassium 
chlorate is added to the paste to increase the tempera
ture of the fiame. The heads of safety matches, which 

contain neither 

article - P a n 
tin, with its old 
e q u i p m e n t  
which will soon 
b e  abandoned, 
a n d  Aubervil· 
l i e  r s , recently 
r e c o n s t r u c t 
ed and provided 
with machinery 
of the highest 
perfection. First 
we will visit the 
venerable f a  c . 
tory at Pantin. 
T h e  s p l i n t s  
come in great 
b o x e s  f r o m  
Sa in tines. T h e  
best are made 

Charging the }'rames with Splints. Applying Phosphorus Paste to the Sulphured Matches. 

uncombined sul
phur nor phos
phorus are made 
of a paste cam
p a s e d  of 100  
parts of potas
s i u m chlorate, 
40  parts of anti
mony sulphide, 
2 0  parts of gela' 
tine and suffi
cient water to 
produce the de
s i r  e d consist
e n c e . T h e s e  
matches t a k e 
fire only when 
rubbed on the 
box, which is 
coated with a 
mixture of 100 
p a r t s  o f  r e d  
phosphorus, 8 0 
p a r  t s of anti
mony sulphide, 
and 5 0  parts of 
g e l a t i n e .  All 
these p a s  t e s , 
w h e t h e  r they 
contain p h o s 

of Russian willow, which is stronger than the French 
variety. Poplar and birch are also used. The splints 
are unpacked and laid in a row in a square form 
called a boat, and this is  placed on an apparatus de
signed to arrange the splints in regular order, sep
arate them from each other and bind them together 
in a "press" or iron frame. The operator, by pressing 
a lever with his foot, feeds into the press a row of 
100 matches, which he covers with a thin strip of 
wood to separate it from the following TOW, formed by 
the next movement of the treadle. The "press" or 
frame, balanced by a counterpoise, gradually descends 
during this operation. When full it is  locked by fast
ening on a headpiece, taken from the machin!il and 
carried to the sulphuring room. 

In framing safety matches the empty frame is laid 
horizontally under a battery of vertical tubes sur· 
mounted by 'It perforated plate on which the splints 
are stacked in a vertical position. Each movement 

which they are next dipped. The depth of the im
mersion is limited by the contact of the iron frame 
with the rim of the steam-heated vessel, in which the 
level of the melted sulphur is  maintained t;onstant. 
Expert workmen are needed for this operation, as too 
brief or too prolonged immersion may seriously injure 
or even destroy the value of the product. 

The heads of common matches next receive a coat
ing of phosphorus. The apparatus employed for this 
purpose consists essentially of a horizontal cylinder 
which dips into the phosphorus paste to a depth equal 
to one-third of its diameter and carries a layer of the 
paste with it as it revolves. The frames filled with 
sulphured matches are passed between this cylinder 
and another, at such a distance above it that the sul
phured ends are pressed firmly against the paste-cov
ered lower cylinder. 

Parlor matches are headed by a single operation 
w hich resembles the sulphuring of common matches, 

phorus or not, are prepared in a special laboratory 
where the ingredients are carefully weighed out and 
;'Llixed by machines. 

The common sulphur matches after receiving their 
two coatings, of sulphur and phosphorus, are con
veyed. still clamped in the frames, on iron cars to the 
drying rooms. These tunnel-shaped rooms have air
tight doors at each end, and the drying is effected by 
the combined agencies of steam pipes and energetic 
ventilation. If fire breaks out it simp1y consumes the 
contents of the fireproof room, producing volumes of 
offensive smoke but doing little damage. 

From the drying rooms the cars laden with matches 

are rolled to the discharging rooms where women open 

the frames and put the matches into open boxes called 

" boats," which are divided into small compartments. 
This operation is performed almost mechanically. The 
operator places the frame on the apparatus, unloads 
the frame and removes, one by one, the strips of wood 

A Machme Which Automatically Converts Splmts Into J<'lUlshed and lloxed Matchel:l. 
THE MANUFACTURE OF MATCHES IN FRANCE. 
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oetween the rows of matches, at the same time press

ing a pedal which causes the row of matches just 

released to fall into the boat below. Another woman 

turns, with pincers, all matches that have become 

inverted. The loaded boats are then taken to the box

ing room. The boxes for common sulphur matches 

are made by machine in a neighboring apartment and 

are brought, piled pell-mell in great crates, to the 

women in the boxing room, who fill them very rapidly. 

Boxing is also done by machine. 
In this case the boat is placed 
behind a glass screen, through 
which the attendant watches the 
operation, and is subjected to con
stant shaking in consequence of 
which the matches glide, by their 
own weight, into a tube which 
holds the number of matches re
quired to fill a box. The ' attendant 
empties the filled tube into a box 
by pressing a pedal and two assist. 
ants cover the filled boxes. One 
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frame. These little fires are usually extinguished 
without difficulty, as are those which are caused, now 
and then, by the parlor matches or other matches 
which always litter the floor, for dropped matches are 
of too little value to be picked up as they fall, so they 
are simply swept up once a day and burned in a fur
nace provided for the purpose. 

The boxes for parlor matches and safety matches 
are coated on their sides with frictional or chemical 
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ber, to the packing tables where girls put them up in 
packages. 

Now, having reviewed the successive operations 
which are required in the manufacture of matches by 
the old methods, let us examine the remarkable ma
chine invented by MM. Cahen and Sevene which takes 
the place of many hands, automatically transforming 
the bare wooden splints into perfect matches and 
even putting them into boxes. Twenty of these mas-

terpieces of mechanism are em

machine with its crew of three 
women can put up, on an average, 
20,000 boxes in a day. The pack 
ing and labeling of the boxes offer 
nothing of particular interest ex· 
cept the dexterity of the women 
who do the work. The boxing of 
parlor matches is performed in a 
different manner, as shown in one 
of the illustrations. Women sit at Making Packages of Filled and Coated Boxes of Safety Matches. 

ployed in the new factory at Auber
villiers, near Paris. A woman 
feeds the machine with splints 
while a man sees to the replenish
ment of the tanks of sulphur and 
phosphorus composition. At one 
end of the machine is a funnel into 
which a girl feeds empty boxes 
which are quickly filled a nd 
dropped before another girl who 
puts them in a large open crate 
for transportation to the crating 
room. The essential part of the 
match-making machine is the car
rier, which in the French industry 
bears the same name, "presse," that 
is given to the small frame used 
in the hand manufacture. This 
carrier consists of a long endless 
band composed of a great number 
of steel plates connected by chains 
and driven forward by toothed 
wheels and pawls. Each plate is a table on which the frames of 

matches are placed vertically. After unlocking the 
frame the operator takes out with her forefinger and 
thumb the matches of one row, arranges them on the 
table and puts them into a box, then proceeds to the 
next row, and so on. The great inflammability of the 
matches makes the operation rather dangerous and 
also makes boxing by machine impossible. Occasion
ally a match ignites and sets fire to ' others. ' The 
woman must then promptly spring back from the 
table and sweep to the floor the burning boxes and 

compositions on which the matches are to be scratched. 
These coatings are applied either by hand or by ma
chine. In the former case the box is simply dipped 
lightly in the phosphorus or other composition ; in the 
latter, the curious machine shown in one of the illus
tration s is employed. The filled boxes, arranged in 
rows on three long rails, are pushed by a woman 
under rollers which drive them forward to rotating 
brushes which apply the coatings. The boxes then 
travel onward, automatically, through a drying cham-

2 112 inches long ( in the direction of motion ) and 48 
inches broad and is pierced with 5 5 0  round holes, 
the diameter of which ( 1/12 inch ) is sensibly equal 
to the width of a match splint. Hence when the ends 
of the square splints are forced into the round holes 
they become fastened very securely to the plates. The 
holes are arranged in five rows, each containing 110 
holes and holding the matches required to fill one 
box of 100 or two boxes of 50-the excess of  10  per 
cent having been found necessary to allow for broken 

Filling Small Boxes with Safety Matches. Coating lSafety-1U atch Boxes With :Ked Phosphorus (;omposition. 

Discharging the }'rames. Mixing the Inflammable Coating. 

THE MANUFACTURE OF MATCKES IN FRANCE. 
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or otherwise spoiled matches. The carrier being set 
in motion is charged with splints in the following 
manner : The splints fall from an oscillating hopper 
upon a horizontal iron table bearing 110 parallel 
grooves. The splints lodge in these grooves from 
which they are driven by plungers, at each stroke of 
the machine, into the 1 1 0  grooves of a traveling table 
or  charger, which moves to and fro between the fixed 
table and a vertical portion of the endless carrier. 
As tb e charger approaches the carrier a blade rises 
behind it and prevents the splints from being driven 
backward. The splints, being a l ittle longer than the 
charger, project in front of 
it and are forced into the 
110 holes of one row of 
the carrier plate, where 
they remain firmly attach
ed when the charger re
treats. The force required 
for this operation is so 
great that an iron plate is 
pressed automatically on 
the splints from above to 
p r e  v e n t bending a n d  
breaking. 
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any delay or confusion of its schedule, right upon the 
very ground where the new station and the compli
cated yard is being built. The problem would be per
plexing enough, in all conscience, did it consist merely 
in the pulling down of the old and the erection of the 
new buildings in the presence of the traffic ; but as a 
matter of fact, the difficulties are enormously in
creased by the fact that the whole surface, both of 
the station yard and train shed, has to be excavated 
to a least depth of 15 feet to accommodate the ex
press traffic of the road, and that 25 feet below this 
level as thus depressed, yet another yard and station 
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the intersection of Fiftieth Street and Park Avenue. 
One of them portrays a scene which may be witnessed 
at any time in the present yard when the condition of 
the atmosphere is favorable to a slow dissipation of 
the steam and smoke. The other view represents the 
conditions as they will appear in the year 1909, when 
the new yard and station shall have been built, and 
Park Avenue with the intersecting streets from Fif
tieth to Forty-fifth Street have been built above the 
yard and restored to the use of the city. When this 
work has been completed there will be a complete ab
sence of steam and smoke, and the loud exhaust of the 

steam locomotives will 
give place to the quiet hum 
of the big electric motors 
a n d  t h e  - multiple-unit 
trains. 

As the carrier travels 
onward the free ends of 
the splints with which 
each plate bristles are 
dipped successively into a 
paraffine and a sulphur 
bath after which they re
ceive their coat of phos· 
phorus from a rotating 
cylinder which dips In a 
vessel of the composition. 
Then they travel a long 
distance, for the purpose 
of drying, and finally 
reach the discharging and 
boxing station. Here they 
are expelled from the 

The new station and yard as they will appear from Fiftieth Street. The broad central roadway is Park Avenue, which wIll extend to tbe 
office and station building. To tbe left is the new Post Office. The open �paces w I l l  eventuaJlJ be covered by buIldings. 

The southerly end of the 
depressed yard will be cov· 
tred by the new Grand Cen
tral Station proper, whose 
southerly f a  <; a d e  will 
stretch for 300 feet on 42d 
Street, and its westerly 
faQade for 680 feet on 
Vanderbilt Avenue on the 
west. The building will 
also extend 625 feet on 
Forty-fifth S t r e e t,  4 00 
feet on Lexington Avenue, 
275 feet on Forty-fourth 
Street, and 260 feet on De
pew Place. Of this great 
block of buildings, the 
southerly portion will in
clude the station proper. 
and the northerly and 
larger half will be taken 
up by the offices of the 
company. In the view 
herewith given, the north-

holes in the carrier plate 
by minute plungers so controlled by springs that they 
follow the plate in its motion as nicely as a human 
hand could do and perform their functions without 
shock or jar. The matches fall, in groups of five, into 
little receptacles whence they are pushed by pistons 
into the boxes, which are mechanically opened to re
ceivf> them and similarly closed when full. The ma
chine, therefore, does everything, even boxing, human 
hands merely feeding it w ith the raw material and 
removing the finished product. One such machine 
attended by three girls, turns out about 50,000 boxes, 
each containing 50 matches, in ten hours-an output 
which would require the labor of twenty persons in 
the old method of manufacture. 

• • • 
RECONSTRUCTING A GREAT CITY RAILROAD 

TERMINAL. 
In a comparison of the problem presented by the 

construction of the two great railroad terminals which 
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must be excavated for the accommodation of the local 
service. At the present writing the westerly third of 
this excavation is completed, and the suburban service 
of the New York Central Railroad is being operated 
from a temporary terminal station built in this com
pleted portion. 

Nor are the difficulties of reconstruction at all 
assisted by the fact that simultaneously with all this 
excavation and tearing down and building up, a radical 
change is being carried out in the methods of traction 
employed, the steam trains being abolished and an 
elaborate and costly system of electric traction in· 
stalled. Moreover, as though this were not sufficient, 
the company have put upon their engineers the burden 
also of instituting an entirely new system of signaling 
suitable to the electrified road. 

Apart from the fact that there may be in the long 
run some slight financial gain from the change of 
motive power, and that there will be an immediate 

erly fa<;ade of the office 
buildings lies to the right. 

The large building, of similar architectural treatment, 
to the left, is the new Post Office building, beneath 
which will extend a portion of the tracks of the upper 
express level. 

The station building proper will include a ticket 
l obby 9 0  feet wide by 300 feet long, from which access 
will be had to a grand concourse 160 feet in width by 
470 feet in length, the latter being covered by a vast 
domed roof, rising at its crown to a height of 150  feet 
above the fioor. Beyond the concourse will be thirty
four stub tracks for passenger trains, with broad plat
forms, of an average width of 1 6  feet, between them. 
On the lower deck will be a separate station for subur
ban travel , which will be served by fifteen parallel 
tracks and a two-track loop. 

Referring again to tile view illustrating the com· 
pleted station, it will be observed that between Fiftieth 
and Forty-fifth Stret'ts, the squares which would nor
mally be occupied by blocks of buildings are, for the 

The yard here .flown Will be lowered fifteen feet ; below thIS will  be the suburban tracks. 'l'he steam and smoke will disappear with the introductIOn of electric traction. 

VIEW OF THE PRESENT GRAND CENTRAL STATION FROM THE NORTH. 

are now being built in this city, one for the Pennsyl
vania Company and the other for the New York Cen
tral .  i t  must be admitted that the New York Central 
terminal prEsents the greater difficulties, for where:ls 
the Pennsylvania Railroad station is being built de 
novo, and on a stretch of ground bought for the pur
pose, and free from any complications save those di
rectly incidental to the construction of the station 
itself. the New York Central terminal problem is 
greatly complicated by the fact that the whole of the 
traffic of two large trunk railroads has to be provided 
for, and kept in movement, as far ai:; possible without 

gain in convenience of operation, the immediate mo
tive for this costly work was the desire to render safe 
and comfortable the operation of trains through the 
Park A venue tunnel, and to abolish the smoke and 
steam, the noise and odors, incidental to the use of 
steam locomotives in the terminal yard. There i s  no 
doubt whatever that all of these objects will be 
secured ; and by way of illustrating how completely 
the smoke and steam nuisance will be abated, we 
present two illustrations which show in a very 
dramatic way how great will be the improvement. 
Both illustrations are taken from a point of view near 

present. being left vacant. There is no doubt, how
ever, but' that ultimately · these enormously valuable 
areas will be covered by office or apartment struc
tures ; indeed, the railroad company, in laying out the 
tracks in the yard below, have been careful to make 
provi sion for suitable footings for the bases of the 
columns of the buil dings which will ultimately be put 
in place when the increased value of this property 
warrants their erection. When that is done, the en
tire yard with its hundreds of entering and leaving 
trains, will be entirely shut out from view, and the. 
noise of the traffic will be entirely eliminated. 



AN IMPROVED VEHICLE JACK. 
An improved vehicle jack has recently been invented, 

which is of a type adapted to be fastened to and form 
a permanent attachment for a vehicle. The jack is so 
mounted that it can easily be brought into operative 

2. 
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AN IMPROVED VEHICLE JACK. 

position, and carried to inoperative position with 
little work on the part of the operator . In the accom
panying engraving the jack is shown at A.  It w i l l  b e  
observed that it comprises t w o  legs hinged t o  t h e  axle 
of the vehicle. The method of hinging these legs to the 
axle is shown in Fig. 3. A collar B is  secured to the 
axle, and this is provided with an undercut slot. Each 
leg A is journaled on a transverse bolt in a yoke C. 
The l a tter is formed with a pin D adapted to enter the 
slot in the collar B. The head of this pin D engages 
the undercut portion of the slot. When the jack is not 
in use the legs are folded up against the axle, to 
which they are secured by means of hooks, as shown 
in Fig. 2.  In the operation of the jack the legs are de
tached from the hooks and swung laterally on the pins 
D as a pivot, after which they are dropped downward, 
turning on the bolts in the yokes C. To lift the ve
hicle wheels it is only necessary to back the vehicle, 
when the wheels will be raised by the legs. A patent 
on this improved vehicle jack has recently been se
cured by Mr. Anthony Gordon, of Sourisford, Arthur 
Municipality, Manitoba, Canada. 

---".---------.-�---�-+-.-+-...........-..-------
COUPLING FOR LARGE PIPES. 

Pipe lines lying on the bed of a river frequently 
become broken from various causes, such as the drag
ging of an anchor along the bottom of the river, and 
when the connecting ends of the pipe sections become 
broken, it is necessary to cut away a portion of the 
ends of the pipe and connect the sections together by 
means of a sleeve, which will make up in length for 
the portions that have been cut away. This sleeve 
mllst be applied when the pipe sections are in their 
places under water, and the couplings should . be so 
constructed as to enable the pipe sections to lie evenly 
on the bed of the river, otherwise a continuous strain 
is exerted on the j oint, which is liable to break the 
joint. The accompanying drawing shows a simple 
method of making such a connection under water be
tween pipes of large diameter The coupling consists 
of two similar cylindrical sleeves A, formed with 
flanges on their adjacent ends, extending in a plane in
rl ined to the axial line of the sleeves. These flanges 
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are provided with bolt holes equally spaced thereon, so 
that the sections may be rotatably adjusted on each 
other before being bolted together, so as to extend in 
any line between a straight line and a right angle. 
In the i l lustration Fig. 1 shows a straight l ine coup
l ing, while Fig. 2 shows the method of coupling the 
sleeves at an angle with each other. This adjustment 
permits of coupling the sections so that they will con
form to the contour of the ground upon which they 
lie.  A series of l ugs B are formed 
on the outer ends of the sections. 
Bolts which pass through these lugs 
are adapted to engage apertures in 
similar lugs formed on the sections 
C. The outer ends of each sleeve 
section and the inner edge of each 
set ring are beveled. Tn  use a soft 
metallic packing is placed between 
the set ring and the sleeve, and is 
compressed firmly against the end 
of the pipe section by tightening 
the bolts which pass through the 
lugs B.  A patent on this improved 
type of coupling has recently been 
granted to Messrs. Erick T .  Chris
tensen and David M. Tulloch, Han
over Square Building, New York 
city. 

04 . . ... 

QUICK-ACTING WRENCH ,  
Pictured i n  the accompanying en 

graving is  an Improved wrench 
of such design that the jaws can be quickly adj usted 
to the work, after which they may be moved to 
clamp the work as tightly as may be desired. The 
wrench consists of a shank A with a fixed jaw formed 
thereon . Fitted to slide on the shank is a sleeve 
B, which is formed with inwardly-projecting flanges 
adapted to engage a pair of grooves in the shank 
A.  At the end of the shank a collar is secured, 
which serves to prevent the sleeve B from being dis-

QUICK-ACTING WRENCH. 

engaged from the shank A. 
movable jaw of the wrench. 

The sleeve B carries the 
Pivoted to this movable 

jaw is an auxiliary shank C. An adjusting screw D is 
adapted to engage a thread formed partly in the main 
shank A and in the auxiliary shank C, This screw is 
provided with a head at its inner end, which is seated 
in a groove in the shank C. In use, when it is desired 
to move the jaw of sleeve B quickly toward the fixed 
jaw, the shank C is swung downward, as shown in Fig. 
1 ,  so as to disengage the screw D from the segmental 
thread in the shank A. After the 
jaws have been moved to approx
imately the position desired, the 
shank C is  swung up toward the 
shank A and held in engagement 
therewith by means of a hook, 
which is passed around the body 
of the screw D. Thereupon, by 
turning this screw the jaws may 
be drawn tightly into engage
ment with the work. The jaw A 
is provided with a serrated sur
face adapting it for use as a 
pipe wrench . In order to con
vert the wrench into one of 
ordinary form a plate E is 
provided, which is  fitted into 
the jaw A.  A tongue formed 
on this plate projects into a re
cess in the jaw, and a trans· 
verse adjusting screw which 
passes through the tongue serves 
to hold the plate firmly in 
place. Mr. C.  M .  C. Kirk, of 
Nahcotta, Wash. ,  is the inventor 
of this improved wrench, 

PORTABLE SAW-OPERATING 
MECHAN [SM. 
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don, of Thurber, Tex.,  on a mechanism for oper
ating cross-cut saws whereby logs, timbers, trees, or 
the like may be cut into blocks or lengths while the 
wood is flat upon the ground. The mechanism is 
supported on a wheeled-carriage, the wheels turning 
in planes at right angles to that of the saw so that 
the carriage may be moved along the log to bring the 
saw to a new place for cutting. The saw is operated 
by a gasoline or electric motor, mounted on a carriage. 

PORTABLE SAW-OPERATING MECHANISM, 

The power is transmitted by means of belts and 
pulleys to a crank shaft on which a disk is  se
cured. A pitman engages a crank pin on this disk 
and its opposite end is pivoted to a curved or seg
mental bar. An arm is adjustably pivoted to the bar 
at one end, while the other end is mounted on the 
crank shaft. The lower end of the segmental bar car· 
ries the saw which is pivoted thereto, A cable at
tached to the arm passes over a pulley and to a wind
ing drum. This provides means for lifting the saw 
when it is desired to move the mechanism about, 
and a stop pin in the bar projects under the saw and 
prevents it from swinging down to the ground. In 
operation the machine is placed to bring the saw in 
position for cutting the log. The ratchet mechanism 
on' the winding drum is then released, permitting the 
saw to drop down on the log. At the outer end of 
the saw is a shoe formed with a curved under face. 
Now, when the motor is  operated the pitman will  
cause the segmental bar to oscillate on the outer end 
of the arm as a fulcrum, an d thus move the saw back 
and forth. As the cutting proceeds the saw will move 
downward on the crank shaft as a fulcrum. The shoe 
on the end of the saw serves first to weight the saw 
and assist it  in its downward movement, and then, 
by engaging with the ground, to prevent the saw 
teeth from touching the ground and being injured, 

.. , . . .. 
A NEW FORM OF MUSHROOM BULLET. 

The small-bore, high-power rifle that is in general 
use to-day was originally designed as a military rifle, 
the object of which is to wound or maim at extreme 
range ; and owing to its h igh velocity, the trajectory is 
so flat that the raising or changing of sights under 
ordinary circumstances is unnecessary. Sportsmen, 
seeing the advantage gained by great velocity, were 
quick to adopt this type of rifle.  It  was found that by 
inverting the jacket of the fuli metal-patched bullet 

A patent 
secured by 

has recently 
Mr, W. K. 

been 
Gor- A NEW MUSHROOM BULLET AND THE WOUNDS IT MAKES. 



so as to leave the soft nose exposed, this bullet when 

striking hard substances such as bone, will  very often 
mushroom or expand, causing a severe wound. Im
provements in powder have from time to time in
creased the velocity of these bullets until they now 
have a muzzle velocity of 2,700 feet per second. With 
this velocity even the soft nosed bullet will pass 
through the animal without expanding in the least 
until some hard substance is struck, when it is apt to 
fiy to pieces. The great heat caused by friction in the 
air causes the bullet to cauterize the veins and ar-
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teries, causing little bleeding and thus making it im
possible for the hunter to track his game by the blood. 
It is stated on reliable authority that this year in 
Nova Scotia over forty per cent of the game hit or 
wounded escaped, some to die a lingering death in great 
agony. 

To overcome these objections to the ordinary bul
l et, Mr. G. H.  Hoxie, 4440 Michigan Avenue, Chicago, 
I l l . , has invented the form of bullet illustrated in sec
tion in the accompanying drawing. The bullet con· 
sists of a jacket with a filling of lead in which a steel 
ball is seated. In  another construction a steel wedge 
is used in place of the ball . Behind the ball is  a 
chamber formed in the filling. When the bullet strikes 
an object the ball is fcrced into the chamber, expand
ing it and tearing it open. One of the illustrations 
shows the character of wounds produced by this bullet 
as compared with other wounds. The arrows 1, 2 ,  and 
3 point to wounds produced by the ordinary soft-nosed 
bullet. The wounds made by the improved bullet are four 
or five times larger, and need no designating arrows. 

• • • 
PORTABLE COAL BIN. 

The common coal scuttle is a very primitive device, 
which in nowise meets the requirements of the ordi
nary househol d. It  is  impossible to scoop a shovelful 
of coal out of it without tipping the scuttle, unless the 
scuttle be filled to the top, and in the latter case there 
is danger of spilling the coal over the fioor. Further
more, the scuttle is of entirely too small a capacity to 
supply the needs of the ordinary kitchen range. This 
deficiency is particularly felt in fiats and apartments ; 
and in order to meet these special needs, Mr. August 
H. Koch, of 230 West 142d Street, New York, has 
invented a portable coal bin of sufficient size to r'lceive 
a sackful of coal, and so arranged that the coal may 
be shoveled out of it with equal facil ity, whether the 
bin is full or nearly empty. The accompanying engrav
ing cl early il lustrates the device. It consists of a 
metal box with a hinged lid at the top, covering the · 
opening through which the coal may be poured into 
the bin. At the lower end of the bin is an inclined 
chute or slide, which directs the coal toward the rear. 
A door opens into the bin at the bottom, and when 
this is open the coal may be scooped out with perfect 
ease. The door is formed with side walls which pre
vent the coal from spilling when it. is shoveled out. 
At the side of the bin is a rack adapted to hold a 
shovel , poker, etc. It will be noticed that the l id  at 
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the top and the door at the bottom render the bIn 

entirely dustproof. Not only is  the bin of advantage 
as a place for storing coal , but it provides a conven
ient receptacle for trash and sweepings whiclY may be 
thrown in, and later, as they work their way down 
through the chute, taken out with the coal and 
burned. 

.. . .  
IMPROVED NETTING FOR AIRSHIPS. 

One of the difficulties encountered in the dirigible 
balloon or airship is  the tendency of the gas bag to 

sag in the middle,  the gas going 
toward both ends, thus changing 
the form of the bag and rendering 
the airship uncontrollable. To ob
viate this it has been customary 
to use a second internal bag or 
" ballonette." This requires a con
tinuously-operating air pump to 
keep up the pressure in the inter
nal bag. Capt. Thomas S .  Baldwin 
( Box 78, Madison P. O. ,  New York 
city ) , has recently received a pat
ent on a means for preventing this 
collapse of the gas bag without em-
ploying a ballonette . This result 
he attai ns by inclosing the bag 

in a netting, having a square or other form 
of mesh, which enables the lines of the netting 
bearing the weight of the frame, to extend truly ver
tically and to be of equal length. 'I'his places an equal 
strain on the gas bag, practically throughout its en
tire length, and it retains the bag in its correct form. 
At its extremities the bag is  inclosed in netting caps, 
which may be of the usual diamond or diagonal mesh 
and which are connected to the main portion of the 
netting. The frame of the airship is constructed in 
triangular cross sectional form and is suspended from 
the netting by means of hanger lines which reach 
down to the bottom of the frame. The frame is pre
vented from undue rolling and is held in the correct 
position by means of g�y lines which pass from the 
sides of the netting to the upper part of the frame. 
As shown in the illustration the frame consists of 
three longitudinal stringers conneeted at intervals by 
braces of equal length so that its cross section is that 
of an equilateral triangle. The peculiar manner of 
supporting the frame allows a certain swayiIlg thereof, 
but within well-defined l imits_ 

-----------.. ��,----------
Patents, 'rrade lll arks, a n d  C o pyrights in t h e  

Pau alll a  C a n a l  Z o u e  • .  

On the secession of Panama from the Republic of 
Colombia, there was a great deal of uncertainty for a 
time concerning the status of patent and trade-mark 
rights and the laws for their protection in Panama, 
and this uncertainty was made even more annoying 
for inventors and merchants by the further compli·· 
cations which existed in the Canal Zone by the formal 
l ease of that important strip of land to the United 
States, with authority on the part of the lessee to 
govern the leased territory. The Republic of Panama ' 
many months ago made provision for the protection of 
inventions and trade marks, but these enactments did 
not extend protection to the Canal Zone, which is not 
under the administration of the Republic of Panama, 
but is governed from Washington. The Administra
tion, in whose hands the governing of the Canal Zone 
has been intrusted by Congress, was requested many 
times to make some ruling which would enable in
terested parties to protect their inventions and trade 
marks, but no action was taken unti l ,  on March 12, 
1907, the Hon. William H .  Taft, Secretary of War, is
sued an executive order extending the United States 
patent, trade-mark, and copyright laws to the Canal 
Zone, which has the effect of protecting in that tel" 
ritory, in the names of the legal owners of record, all 
United States patents, trade-marks, and copyrights is
sued or registered in the United States. The issue of 
this order is one more step for the protection of the 
rights of classes of people who have ever been fore
most in the development of trade and the technical 
and the fine arts. 

. . ' . 
Tantalum has been hammered into sheets, which are 

extremely hard. Sir William Crookes, F.R.S. ,  states 
that "a hole had to be bored through a plate of this 
metal ,  and a diamond drill was used, revolving at the 
rate of 5,000 revoluti ons per minute. This whirling 
force was continued ceaselessly for three days and 
nights, when it  was found that only a small de pression 
0 .25 mill imeter deep had been drilled ; and it  was a 
moot point which had suffered the more damage-the 
diamond or the tantalum." 

.... . . . .. 
ATTACHMENT FOR SEWING MACHINES 

The seamstress while seated at the sewing machine 
finds it often necessary to use pins or a needle and 
thimble for basting certain parts together, and for 
this reason Mr., Andrew B.  Rosenthal, 872 Clinton 
Street, Milwaukee, Wis. ,  has devised a simple pin
cushion attachment which can be readily applied to 
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the ordinary sewing machine. The attachment con
sists of a plate bent over at the upper end and form
ed with an aperture, which may be fitted over the 
usual stud or spool holder. This plate hangs down 
against the side of the machine frame and carries, at 
its lower end, the cushion in which needles and pins 
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may be inserted.  At one side the plate is formed with 
an upwardly-projecting horn on which a thimble may 
be seated. Above the pincushion is a piece of sand
paper or emery paper, which may be used in sharp
ening the points of the needles or in  removing any 
rust th erefrom. The cushion is sewed to the plate 
by passing the thread through slits cut into the plate, 
and the emery paper is held between a pair of nibs 
formed on the plate. The device can thus be very 
simply made, as the principal part is the plate, which 
may be stamped out of sheet metal .  In order that the 
attachment may fit any size of spool holder, the aper
ture in the plate is fitted with a .  rubber washer, on 
which tongues are formed which fit snugly against 
the stud. 

. � . . . ..  

ROLLER APPLIANCE FOR ROCKING CHAIRS. 
A very simple attachment, whereby a rocking 'chair 

of the ordinary construction can readily be converted 
into a wheeled invalid chair, has recently been ill
vented by Mr. E. W. Raymond, of 4 5 2 %  South Broad
way, Los Angeles, Cal. The accompanying engraving 
clearly shows the construction of the attachment and 
its method of application. I t  consists of an axle A, 
on which a pair of rubber-tired wheels or rollers are 
mounted, and a yoke frame B carried by the axle. The 
yoke frame comprises a long carrying bar parallel with 
the axle, and having offset ends formed with eyes 
which are journalecl on the axle.  In  use this simple 
truck is slipped under the rocking chair, the rockers 
passing between the carrying bar and the axle. The 
chair is rocked forward to permit the axle A to bear 
against the rear posts of the chair, while the carrying 
bar bears against the treads in advance of the axle. 
In  this position the appliance is held by means of a 
diagonal ly-disposed tie-rod C, which is hooked over 
the carrying bar and is fastened at its upper end to 
the seat of a chair. Now, when the chair is tipped 
back it will be lifted on the rollers. The offset ends 
of the carrying bar B are made longer than the width 
of the ordinary rockers, and the appliance is thus made 
to fit different sizes of rockers. When the truck is de
tached from the chair, the tie rod C is folded up 
against the bottom of the chair seat and is held in 
place by a hool, D.  The device should prove of especial 
value for use i n  cases of temporary illness, when it 
would not pay to purchase an invalid chair. 

ROLLER APPLIANCE FOR ROCKING CHAIRS. 
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RECENTLY PATENTED INVENTIONS. , sand o r  soft earth one at a time and each suc-

Pertai n i ng to Apparel. ceeding one upon being driven becomes locked 

GARMEN,['.-A. BIilR MAN, New Y ork, N. y _ to the last one inser ted. 

The object of the invention, which i s  an i m- BALE-T IE.-A .  K .  KL I NGIilNDIilR and DIilW. M. 
p roved g arment having a special reference to COINER, Statesville, N .  C .  The invention is 
d resses and shirt-waists for children o r  other especially designed for use in securing small 
like garments, is  to so construct the dress or  packages of papers, such as a series of checks, 
w aist that it may be readily and conveniently together. I t  is also applicable a s  an improved 
slipped on and off, especially avoiding the use tie binder for cotton and other heavy materials 
of buttons o r  the like attaching devices for in bales, the buckle being made of sufficient 
holding the garment on the body_ weight to supply the necessary strength for 

Electrical Devices. 

COMB I N E D  L I G H T N I N G  - ARRE STER, 
Jj'U SE-B O X  AND I N SU LATOR.-R. R. B U RRIN 
and '1'. F. GAEBLER, Rockville,  Ind.  This inven
tion relates to e l ect.ric construction, and its ob
jt'd is to provide a convenient device which 
\v i l l  eonstitute a fuse-box, a lightning arrester 
and an insulator. B y  enclosing the fuses and 
ille arrester within a porcelain box, there is no 
dangPl' from  fi re in case the fuses burn out o r  
a lightning b o l t  passes through t h e  device. 

l'A R 'J' Y - L I N E  'J'ELEPHONE S Y S T E M .  - F. 
VOr.I, M E R, Winsted, Minn. '['his imp rovement 
"date" to telephone systems of the general typ e  
represented in t h a t  described in M r .  Vollmer's 
former patent and used for selective signaling 
between stations.  Further, i t  relates to pro· 
viding such a system with an automatic time
controlled c u t-out, w hereby the system after 
use will return automatically to its normal 
condition within a p redetermined length of 
tilne. 

K I CK-BOARD.-W. II. N I COLAY, New York, 
l\' .  Y. This board i s  designed to be applied to 
a base board adjacen t to the floor, and the 
object of the inventor is to p rovide means 
adapted t o  inclose and p rotect inSUlating tubes 
w h ich extend through the 1100 r boards for the 
p u rpose of receiving electric wires passing 
through t h e  floor, thereby protecting the wood
work from the w i res. 

SPAftK-AURE STER. - C .  S.  C HAL]'AN'i', m J  
Pa�o, '-r(�xas. r:I:' h e  design in t h i s  c a s e  i s  to  
p rovide a dev ice which w i l l  enforce the eco
n o m ical  consumption of fuel,  e liminate danger 
and discomfort caused by escaping sparks and 
dndpl's, and increase the efficiency of the l oco
motive by dispensing with the usua l  obstJ'uct
ing screens, nettings, etc . ,  (]ptrimental to good 
stpaming qualities. 'fhe invention p rovides an 
aneRter w h ich will not choke the draught in 
the smoke box and thereby cause the blowing 
of smoke and fire out through the fi re-box door 
in to the cab. 

ELECTR I C  SIGN A L.-E. LIONA I S  and W. 
'1'. � U 'l"l'ON, Montreal, Quebec, Canada. In this 
patpnt the invention has reference to e l c'ctric 
Signals,  and more particularly to a system for 
ringing one o r  more electric bells from a dis
tance. it further relates to a system in which 
a relay i s  employed for controlling a bell and 
in which a single battery i s  used for energizing 
the relay and for operating the bell.  

K E Y BOARD TELI�GRAPH-TRAN S M I TTER. 
- G .  M .  GODDARD, R utland,  Vt. 'rhe invention 
consists in the construction and a rrangement 
of the train of mechanism which by the opera
tion of the keys causes the p roper opening and 
closing of the circuit , to produce dots and 
clashes rep resenting the particular key struck. 
Th" me(;hanism may b e  applied to a type
writec, w hereby a t  the same time a Morse sig
n al ·message may be sent and a d up l icate of 
I t  ill type-printed l etters may be made at one 
Ol)('ration, means permitting the transmitter 
to be used without prin ting on the typewriter 
(".' t tle l a tter used without the transmitter, or 
both used together. 

Of Interest to FarIners. 

COTTON C H O l'l'Im A N D  C U L T I V ATOR.
;T. B .  FARHAll, \Vil rnington, N. C .  'The inven
tion is an imp rovement in the class of cotton
c h oppers in which a disk, or wheel,  p rovided 
with knives is rotated for cutting out and thus 
Rpaeing the plan ted cotton. The inventor has 
devised improvemen t s  in t h o  chopper p roper 
and in attachments for breaking ot' pulverizing 
the earth about the roots of the plants. 

Of General Interest .  

COMB I N E D  S I'� T T I,�I� A N D  B I';Il'l'n .-G. S. 
t�'H IG n�I A N ,  N y a c k ,  N .  Y .  This combination i s  
partieu l arly adaptl'd for use on y a c h t s  or other 
\\"at(I1' craft, or,  i t  may be used under other 
con ditions, the object being to provide a device 
that w i l l  t a k e  up n o  m o r e  r o o m  t h a n  t h e  usual 
settee o r  bed, the constl'uetion being such that 
the apparatus may be easil y  and quickly con
verted from one use to the other.  

IU� C O R Jj-CA L PJ N D A H .  - I"�. H .  n I CE ,  Oak· 
land, Ca l .  ':rhe p u rpose of the in ven tor is to 
p rovide a calendar adapted to serve as a re
minder of transactions to be attended to in the 

such service. 
FENCE OR DIKE.�J . W. H UMPHREY, St. 

Johns, Ore. '['his invention has reference to 
fences and dikes, and the object in view is to 
construct a fence or dike in a simple manner, 
so that i t  may be readily erected, and to ar
range the parts so as to a l l ow for contraction s 
and expansions due to temperature changes and 
other causes. 

APPARAT U S  FOR 1'R O C I" S S I N G  SU GAR
CORN.- L. S .  Fr,E cKENSTEIN,  Easton, Md. In 
the p resent patent the invention is an appa
ratus designed and adapted for p r ocessing 
canned sugar-corn, or like p roducts, by a con
tinuous method whereby the result is effected 
much more quickly and economical l y  than by 
the apparatus and methods ordinarily em
p l oyed. By the use of  this apparatus, sugar
corn and like p roducts may be p rocessed with
out the aid of hand labor. 

EGG-LI FTER.-C. F. SWANSON, Eagle Bend, 
Minn. The invention pertains to improvements 
in devices for lifting eggs from a crate for the 
purpose of transferring the eggs to a tester, 
and rQturning the same to the c rate after test
ing, the object being to provide a device by 
means of which all of the eggs in a layer "in 
the crate may be simultaneously picked up. 

C H A I N - L I N K  SHACKLE.-G. A .  H. Dns
IJER, 25 Karlstrasse, Kici ,  Germany. 'rhe ob
ject in this invention i s  to so contruet the parts 
of the connecting shackle that the means for 
fastening the closing part to the link will  be 
subjected to but little strain, speedy release 
and opening is possible, and shocks exerted 
upon the cl osing member from outside are kept 
from the stud ends of tllC links. 

RECEPTACLE FOR POWDER.-F. H. AB
BO'lvi', C rystal Falls,  Mich. '['he purp ose of this 
inven tion i s  to p rovide an efficient and inex
pensive device which will securely retain the 
powder o r  like su bstance when not in use, and 
at the same time permit the contents to be 
readil y  dispensed therefrom in small quantities. 
It i s  especially useful in connection with cans 
for tooth powder. 

MOLD FOR CONCRmTE POSTS.-J . 1'. 
DONOVAN, Georgetown, Ky. The object in this 
improvement i s  to provide a mold for making 
concrete posts, such as are more especially llsed 
in the construction of fences, the mold being 
arranged to permit the p roduction of posts in 
an economical manner, the posts combining 
strength with lightness, and not likely to warp 
o r  crack. 

M O I STI<JN I N G  AT'l'ACHMIDNT FOR DEN
TAL ENG I N E S.-G. BARTLE'i'T, Lenapab, I n d .  
T e r .  The invention relates t o  improvements i n  
dental engines, a n d  m o r e  particularly to means 
for moistening the disks, burrs, o r  drills while  
they a" e being used. By slightly opening a 
valve, water is delivered to the tool and the 
ground material washed away from the tooth 
operated upon, and the tool may be p revented 
from becoming heated to an uncomfortable tem
perature. 

VAG I :'-I A I, DO{; C H Th . -E. J. LA MPORT, Cape 
l'own, Cape Colony. This douche can be in
serted in the canal in a coll apsed state and 
then inflated so as to straighten out and render 
the folds of the parts smooth, whereby the 
l iquid introduced th rough the instrument and 
flowing under p ressure between the inflated w a l l  
of t h e  in strument a n d  opposing wall  of the 
o rgan will thoroughly wasb and disinfect all 
of the membranes. 

BOTTL E-STOPPI'}R.-H. MORGAN, Cripple 
Creek, Col .  This invention has reference to a 
closure for beer-bottles, minercl-water bottles, 
etc. ,  and has for its object the p 'ovision of an 
inexpensive device easy to app l y  to the bottle 
and easy to remove, but  in which there is no 
liability of its being accidentally displaced by 
internal pressure o r  rough handling. 

TBMPORARY H O LDER FOR SAlrE'l'Y
RAZOR BLADI'S.-D. A.  MACBETH, New York, 
N .  Y.  One p urpose of this invention i s  to so 
construct the device that the holder proper 
will be practical l y  in one pi.ce, the only other 
factor employed being a clamp mounted upon 
the j aw-section of the holder,  and, further, to 
so construct the section that the blade can be 
q u i c k l y  and conveniently introduced between 
the jaws in such manner that the blade w i l l  
rem ain in s e t  position w h i l e  t h e  clamp is be
ing applied. 

future, and which takes the plape of the cus- AD.J U 8 T I N G  CLOCK8 i\;\!D WATC H F� S  '1'0 
tOIrUiry daily j o u r n a l ,  the advantage heing that C n c, :"\ G E S  I N  TE}lPERATUR E .-S. KAHAN, 
i n  entering any s u hj ect requi ring att(�ntion at �ew Y o rk, N .  Y. The object in this instance 
a certain time of the mon th,  one entry will  is to provide means for varying t h e  length of 
earry for al l  time, w hereas in a daily journal the su spension-feather of a pendulum, or  the 
twel  ve entries are required each year for hair-spring of a watch, o r  the osci l l ating mem
monthly matters. ber of any other form of timepiece, so as to 

PI LE STRlTCTU R E .-J . '1'.  PYLE, Amarillo,  offset the variation in length caused by changes 
Texas. The invention pertains to improve- in temperatnrp. 
ments in structure formed of sheet piling F PJ N C E-POST.-E. D.  M I NER, Rathdrum, 
d riven into sand or soft earth and h aving the I daho. A mong the objects of this inve)1tor is 
inclosed' material  removed,  whereby the pile the p rovisiOl l of a device both strong and d ur
may be fi l led with concrete to serve as a fOlln- able, on w hich fence-w i res are to be strung 
dation for bri dges, buil dings, and the lih. The and which can be easily and readily set in 
walls of the structure are made up of a large position and the wires assembled therewith or 
Ull mber of sections which are d riven into the · disassembled, and the post dismounted when 

the fence is to be removed or  shifted to a WASTE FOR B A'l' H -T U B S ,  B A S I N S, A N D  
different position. LIKE FIXTURE S.-P. F .  GUTHRIE and '['. 

MAK I N G  C O ;-'; CRETE WA LLS.-F. M . . T A CK- HAYE S , N u tley, N .  J . The invention p rovides 
SON, Akron, N. Y .  The inventor provides im- a waste o r  outlet for bath tubs, basins, etc., 
p rovements in making concrete walls for build- arranged to insure a free outflow of the water 
ings, whereby the w a l l  can be quickly and from the tub, basin or like fixture, and with
cheaply constructed and w hen finished is pro- out danger of the outflowing water becoming 
vided with an ai rspace at the back, and the air-bound, and prevents foul air rising in the 
front face of the wall has an ornarrw" waste and passing into the room i .. which the 
pea rance, thus rendering the wall  very desir- fixture is located,  thus rendering 1>he fixture 
able for use in the construction of chimneys, completely sanitary. 
fireplaces, and the like. MOP- W R I N G ER.-J. L. POTTS ,  Ithaca, 

METHOD OF TRmATI N G  GLASS.- W . E .  Mich. This improvement pertains t o  washirrg 
HEAl" C offeyville,  Kan. In the present patent and scrubbing ; and its obj ect is the p rovision 
the imp rovement has reference to a system for of a new and imp roved mop-w ringer arranged 
treating glass, Mr. Heal's  more particular ob- to permit of convenien tly and quickly p l acing 
jeet being to d raw the glass into flat sheets the mop in position between the mop-w ringing 
suitable for commercial use, and to enable the rol l s  to in sure a proper w ringing of the mop. 
sheets to be made cheaply,  and yet to be STO V E OR F U R N A C E  A'l"l'ACH MENT.-
comparatively free from imperfections. L.  D. MOHLJCR, McPherson, Kan .  This inven· 

C I R C O LAR-DISTR I B U TEn .-R. G .  FRA S ER, tor pr ovides an unfailing draft from the grate 
Philadelphia, Pa. '['he prin Cipal objects here of a stove o r  f u rnace upward into and th rough 
are to provide fo r effectively pressing circulars f u e l ,  effectual ly prev enting smothering of the 
and the like into such a position that they fi re in the usc of slack, coal dust, o r  simi l a r  
c a n  be readily abstracted f r o m  the distributer fue l ; al so conducts air a b o v e  the fuel  to carry 
by the public without necessitating any compl i- away surp l n s  gas, and thus prevent an explo·  
cated manipulation of the parts,  and espe- sion, and,  fu rther, operates to deflect ail' COD
cially to p rovide means w hereby only one cir- d ucted above the fuel across the top of tli e 
cular can be removed at a time. 1,'o r  this pu r- fi re, with such clearance above the fuel as to 
pose a special form of envelope has been de- e m p loy the air for comb ustion of gas and 
Signed for containing the circulars, w h ich can smoke in the combustion chamber and hold the 
be used with the remainder of the device with heat downward a nd so spread the p roducts o f  
advantage. combustion for the p u rpose of w arming the 

V A L V E .-A. L. Do w, Lyons, Col.  '['his in floor. 

vention pertains to improvements in valves, B ED.-L. II . FLA"DE RS ,  Memphis, Ten n .  
a n d  especially in h y d rant-valves, w hereby the The mattress-frame being in position a n d  each 
valve and valve-seat may be removed from the bevel -gear in mesh with respective b0vel-gears, 
casing without disconnecting the l atter, should i rotation of a shaft w i l l  move all  the slides up
it become necessary to repair o r  rep lace any I \vard, thus moving the frame in its entirety 
working parts. '['his is of partic ular value and with section s in al ined position. '1'0 raise 
around bydrant-valves, which are usually so 1 0- . the head-section to bring the patient into sit
cated t�a t

. 
i t  is very difficult to get at the valve I ting � osition with legs cx tend?d, the gears 

to reparr It. actuatmg the slIdes connectled W Ith  two frame 

COU ;\ITER- STO OL.-W . G .  WINANS , Sp o- . 
sections are moved out of mesh hy means of 

kane, Wash. The inv�ntor seeks to avoid some ' levers, w hen rotation of the shaft w i l l  move 

of the objections incident to stools in common the head-scction into angul ar  position with 

use-suc h ,  for instance, w hich are perman- respect to other section s. 

ently fastened to the floor, w here they cannot STEA M-COOK IM{ . -C. S.  EpPLEY and M.  10] .  
b e  readily removed, a n d  others fastened to t h e  STON E S IF>:R, Y o r k ,  P a .  The cooker compri,,'s 
front of the counters, w h ere the w eight of a casing divided into an upper steaming COIll· 
persons sitting on them exerts a certain strain partment and a lower ba king compar tment. 
on the counter sufficient sometimes to tilt the Doors give ready access to the compartmen ts.  
pounter.  H e  provides a revol ving stool which 'l'he bottom of the bakin g compartment is 
can be adjusted as

'" 
to height, easily removed, raised above the casing bottom, affording 

adjusted to position for use o r  up against the boiler space beneath it  for the heating branch 
counter out of the way. of the boiler and bottom plate of the casing, 

which forms, with the bottom of the baking G A'l' E.-W . M .  WATSON, B rantford, OntariO, 
Canada. '1'he gate may be operated in a ve- , compart.men t,  t h e  boiler chamber at the casing 

hicle without dismounting and similarly closed bottom in w h ich the heat accumulates sur

after the person has d riven through .  I t may ro unding the h eating branch of the boiler. 

be raised to swing over stones o r  obstr uctions, I f{ O N - H O L D E R .·-)1Alt l lC A(DfEIilS S l" N S ,  New 
but when c losed may rest close to p revent small York,  �. Y.  In i roning certa.in materials an 
animals from craw l ing under.  It  may open objectionahle glossy appearance is given . 'l'his 
in either direction, but be automatically pre- has [wen overcome by holding the i ron in an 
vented from swinging past the closed portion inverted position and d raw ing the material 
when being shut. back and forth across its  faee. The invention 

Hardware. 

B E LT-TOOL. - Fl. E .  B A RNETT, Kremlin , 
Oklahoma Ter. The imp rovement is a belt 
tool having meanS for punching and c u tting 
holes in the ends of a belt s uch as are gen
erally provided to receive the lacing ; also em
bodying in its construction a device for draw
ing the laCing through these holes in the belt,  
and lacing the ends thereof together, 

P U N C H I N G I M P LE M E N T .-.T .  W .  SPENA, 
Wakeeney, Kan. The object of this invention 
among others, i s  the provision of a strong, 
powerful, hand-operated punch for punching 
holes in sheet metal and other materials. The 
punching o r  cutting tool is  mourrted in the 
implement in a manrr er to at a l l  times re
main normal to the work d u ring the punching 
operation. 

l'LIER S.-G. G .  WORSTALL, Toms Hiver,  
N .  J .  The ollject of the imp rovement i s  the 
provision. of a pair of pliers,  more especially 
designed for the use of jewelers,  and arranged 
to permit convenient and quick drawing out 
and shaping of the claws on new o r  old set
tings of the '['i1l'any, skeleton, o r  other type. 

Heating and L ighttng. 

GAS AND A I R  B O R N E R . -D. COOLEY ,  Ga
lena, Kan. This b u rner is designed for use in 
heaters, furnaces, and the like arranged to 
cause a thorough mixing of the gas and a i r  
p revious to ignition of the mixture w i t h  a view 
to insure a complete combustion of  the mixture, 
the a rrangement also permitting independpnt 
regulation of the supply of gas and air ac
co rding to the richness of the gas. 

p rovides a simpl e  device for sustaining the 
i ron in an inverted position, leaving the han
dle easily accessible in placing the iron on the 
holder o r  removing i t. 

Machine .. and Mechanical Devices. 

CASH-llEGI S'l'ER.-T. H. H A RR I S , Fred
ericksbu rg, Va. '1'his apparatus is for U8C in 
sh ops, stores, w a rehouses; etc . ,  for registering 
sales of goods and the amount paid therefor, 
and also for receiving and h olding tile cash 
or vouchers deposited in payment. I t  is  a 
simple and effective substitute for th e  ex· 
pensive cash registers which are in general 
use, and bas marked advan tages over them in 
respect to f u rnishing a complete record of 
sales o r  other transactions. 

MAC H I N ID-ROLL S.-C. F. S'£EIBER, New 
York, N .  Y. rl'hh� inven tion rel ates to machine 
rolls, and the object is to produce a machine 
which is especially adapted for rolling the 
parts of metal stair cases. In this connec
tion, the invention is most useful in forming 
stringers,  risers, and similar parts having 
flanges w b ich p roject in opposite directions.  

CO;-'; CIU,'!'E-}lEA S C ]{ L'! G  M A C H  I N K  - A .  
F.  N I l\l S �  Phil adelphia, I'a, O n e  p u rp ose o f  
t h e  inv('n tor is to provide a machine for 
measuring concrete o r  con(� l'etc mixtures, or 
the like, and for del ivering the measured ma
terial to any desired n�ceive r ; w hich machine 
is portable and loVi." , ��nabling material to he 
easily shovelE'd into it or d umped therein from 
w h ed-barrows w ith the assistance of  low p l a t
forms. 

CONCftI'JTI"-�l I X I N G  M A C H I N E . - A .  F. 
N I M S ,  Philadelphia, Pa. Of the several ])ur-

HOllseh o l d  Utilities. poses of this imp rovemen t, one is to p rovide a 

WASH BOARD.-S. n. COO K , Laurel,  Miss. machine which w i l l  thorongh l y  mix material 

:M r. Cook's  invention is in that class of boards in a very short time and ODe In which the 

w h ose scrubbing s urface is formed of  a series material may be permitted to remain in the 

of reetangular bars a rranged tl'anSverHely and machine for any desired length of time, o r  be 

held detachably in the side bars of the frame. released at intervalS,  or at any proper time. 

One of the washboards of this invention is W A V E] - J\1 0 T O R .--- .J .  W .  NICA r. , Kelin,  T e l' .  of 
equivalent to four of the ordinary kind. A II awaii. This invention relates to wave motor� 
new set of bars can be supplied at trift.ing cost partic ularly adapted for usc in deep seas, ttl{ 
w hen the fonr corners of the Hcrub bars are object being to providf> a depp sea motor so 
worn off, rendering the hoard p ractical l y  new .  constructed as to respond readily to the move-

SAD- iitO N .-,T . E .  A U S 'l' IN,  B ingh amton, ments of the water,  such as w aves an d swe l l s  

N .  Y .  rr h i s  i ron is heated by b u rnin g gas, a n d  coming fro m ever y p ossi bl e  direetion , a n d  b y  
the design is to p rovide an iron w hich is s i m - mean s o f  w hich air is comp res.srd and COD 

pi e and arran ged to insure a uniform h eating dueted to machinery on shore as a motivp 

with a rnimimum eon R u m p tion of gas and to agent. 
p roduce a complete comb ustion of the gas, to M E C H A N I SM IrO n  P H O p r� L L I :,>! G  V ['J H I
render the use of the iron very economical and CLI,JS O V I,}R L .\ " J)  A N D  W AT E R.-.J .  A. 
practically odorless. I H I LmJBRAND. Olympia, Wash. 'l'be invention 



pertains to certain improvements in mechan
ism adapted to be applied to boats, vehicles, 
and the like, whereby they may be propelled 
with equal facility over the surface of land or 
water. 'rhe in tervention of streams o r  lakes 
would in n o  way impede the progress of a 
travcler were his vehicle equipped with this 
dcvice. 

COClrTRACTIBLI<J MOL D.-G. GruORGENSON 

and .J. E .  IIlfrN�EN, Fond dn Lac, Wis. This 
flexible mold is for use in the construction of 
arches, culverts, sewers, o r  the like in which 
a tempo rary support is required for the cement, 
hrick, o r  stone empl oyed in the construction. 
I n  carrying out the invention what may be 
termed a "cylinder" is  employed, the same be
ing formed of sheet metal and p r ovided in
teriorly with means for expanding and con
t racting it. 

Scientific American 

stopping trains automatically when they ap
p roach each other within certain l imits, and 
also for stopping them if desired when they 
approach a station. 

Pertaining to Recreation. 
GAME APPARATUS.-L. J, CASTONGCAY , 

Thompsonville, Conn. 'I'he object in view is 
to p rovide in this invention a game apparatus, 
more especially deSigned for playing parlor 
base hall, and arranged to require considerable 
skill on the part of the p l ayers to successfully 
play the game, and to afford amuscment for 
the players as well as the onlookers. 

comer should be p referred. 5. How do you 
find the horse-power of a common steam en
gine '! A. To tind horse-power of a steam 
engine, m ultiply the mean effective pressure 
in pounds per square inch by the length of 
stroke in feet and by the area of the p iston in 
square inches, and by the number of single 
strokes per minute. If the piston passes 
through one end of the cylinder head, subtract 
one·half of the area o f  the piston rod from tho 
area of the piston ; but if it goes through both 
('n d s  of t h e  cylinder h e a d ,  subtract t h e  whole 
ar('a of the rod from the area of the piston. 
Divide lhe product of these numbers by 
33,000. 

( 10522 ) E. B. S .  says : To render 

NEW BOOKS, ETC. 
THE STONE IMPLEMENTS OF SOUTH AFRICA, 

By J. P. Johnson. 258 illustrations. 
New York : Longmans, Green & Co. 
8vo. ; cloth. Price, $2 .50. 

There is much work to be done in investi
ga ting the prehistoric races of South Africa, 
and in fixing them in their proper places as 
regards their advancement. Mr. Johnson has 
collected some interesting material, but it is 
to be hoped that h e  will find opportunity 1.0 
investi6dte more thoroughly the ground that 
he has broken. H owever, his reasoning if. 
Gu ite in " ecordancc with the facts, and places 
his finds beyond doubt in the periods to 
whi ch they ! >(,lOng. 

Pertaining to Vehicles. theaters safe from fire, a p o liceman shou l d be 
WII E E L-HUB .-F. F. UNCKRICII, Galion , on the stage near the curtain, having in his A POCKET-BoOK OF MECHANICAL ENGINEER' 

Ohio. I n  the p resent patent the invention has hands or  clo se by one hose containing water lNG. Tables, Data, l<'ormulas, Theory, 
AIR-SH IP. - J . SIU;KWECH , New Y ork, reference to an improvement in whed hubs, nnd"r p ressur" and anothel' hose with carbonlc- and Examples for Engineers and 

N .  Y. The ship has a main deck mounted on add gas under pressure. Either one can he S tudents. By Charles M. Sames. 
a supporting means for snstaining the weight and it  has for its object the p rovision of a i n s t a n tly used if nC'cessary. A scientific book Revised and enlarged, Published by 
of the ship w h en on the ground and maintain· metallic shell and the means for securing the says one qual't  of water resolved into its ele- the author at 542 Bramhall Avenue, 
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connected w i th suitable means for oscillating V E H I CLE RUNN I NG-GEAR.-P. R I CHARD- much gas w i l l  resul t  or cach kind '! A.  With Thc, author has increased the scope of his 
them, and pr opel lers are j o tll'nalpd at each �ON ,  Kennebago Lake, )ln ine. \Vi thstanding reference to the suggestion you make tha t  a t' l'Et edition , adding much valuable matter, 
side of the bow of the ship and act to direct tho shock of very rough roads and avoiding policeman should be in a theater to guard wit hout adding material l y  to the bulk of the 
a current of air under each of the wings in its transmission to the occupants, in this against fire, we wou l d  say that in a l l  New York hook. A s a pocket reference book i t cau no t 
driving the ship fcn'ward, which currents tend case, is accomplished by providing for the , theaters firemen arc on duty a l l  the time when be too highly recommended. The field co \'ored 
to force the wings upwardly. yielding in all  directions of an uppcr frame an audien"e is i n  the build ing, ready to turn is extensive and closely covered, yet there arc 

on which the body of the vehicle is  mounted, tl ' d tl I '  f f LAWN-CLI�ANER.-C. H, MOSHffiR, Salis- as by a system of springs comprising- up rii!ht 
on Ie w a , e r  an usc 10 app Iances o r  ex· no unnecessary acts to hinder the practical 

bury Mills,  N .  Y.  The object of this inven- springs for yieldingly maintaining the Woi�ht 
tinguishing a fi re. A fireproof curtain would w orker. 

tion is to produce a machine which is of sim- of the body and the occupants and diagon a l l y -
bp

. 
dropped in an instant, and a r o p e  cut, THE COAST MA NUAL OF LJG'l'TERING AND 

pIc construction and which can bc readily w
. 

Illch w o
.
uld open large scuttles ahove the DESIGN S .  Los Angeles Cal . '. The extending l ongitudinal and transverse sp rings t t h  t k tl  Id  ' 

moved across a lawn in the manner of a lawn- s age, so a any smo -e u. pon ,
.
e stage wou Coast Manual Publishing Company. for admitting of a ;yiclding end and side movc- !J d b h 1 th I mower, operating at the same time to pick up e rawn up a s  y a c unney m o e  open Quarto ;  cloth ; 106  IJages

.
. Price $ 5  

a n y  articles which m a y  p a s s  under it and ment of the body, rcspectively.  a l l'. and no fi re or smoke w ou l d  or could he ' . 

which may be operated by horse or motor '1'RACTI ON-EN G I JI! E STE E R I N G -GE.\R, - drawn out into tho house whore the audien ce h 
���. that adv��tising is accepted withou t 

R. R ICHAltDSON, Yates Center, Kan. 'rhe gear is scated. The statement is correct that two .esl a IOn as a Vl al
e 

part of co�mercial rou·· 
power. 

is  designed particul arly for use in conneetlOn (IUllrts of water contam 1 ,200 quarts of hy- tme, a book of let
.

termgs and deSI,gn, s, selected 
FABR I C-TES'l'ER.-R . C.  IIAItRIS , Roselle, . . 11 f th I t th d ' with traction engines, but applicable in other (h'ogen and BOO quarts  of oxygen, when the e�p�cIa . y or elr  va �e

. 
0 . e 0 ,�play �rt-

N. ,J. The invention relates to improvements ways. It may be applied t o  automobiles and barometer i s  at 30 iuches and the thermometer 1St,  WIll  find
. 

the readIest appreCIatIOn. The 
in devices particularly designed for testing the aJl motor vehicles with equal ease, the shaft i s  a t  the freeziug p o i nt, or  32 deg. Fahr. Un- handbook p u bhshed by Fred Knopf and J. M. 
strength of paper,  the obj ect being to provide Mahaffey i s  full of successful comb' t '  
an instrument of t h i s  character that will  be of being either the crankshaft of the engin<- or less the pressure and tempera ture are stated" h 

' ma IOns 

COml) a ratively small and compact form, so that some continuously rotatmg shaft drivcn from any s t a tement of quantity of the gases IS t at will  be  found most serviceable in their 

i t  may be carried in a pcrson's pocket and the engine , meaningless. �I�����n;: t�� :::ice
�xperienced designer as 

operated by hand pressure. DTJST· C O L LECTOR l·'OR WII E E Llm V l� - ( 1052 3 )  L, A. C. asks : Why does not 
H I C L E S .-J. M. WEAVER, New Oxford, Pa. a submarine boa t sink all the way to thc bOl- MODF�RN kMKRICAN MACHINE TOOLS. By 

I 
. C. H. Benjamin. New York : K P. 

Prime Movers and Their A ccesso ries. The in vention relates particular y to Improve- tom of the ocean '! I understand the m ethod D tt & C 8 I th 1 3 4 ' 1 1  
VALVE.- A. S I MPSON, N e w  Y ork, N .  Y

. I ments in attachments for automobiles o r  simi- u8ed in p lunging s uomarines is t o  a d m i t  water tr�ti��s, 32g· 
pag

V�� : c
p�iC� , $ 5 .

1 
US· n lar vehicles for rcceiving d nst rising from the into tanks, so as to give the boat m ore weight, 

this instance the invention relates to valves vehicle wheels and discha rging the same in a weight enough to cause the hoat t o  sink only The object of this treatise is to show to the 
snch as used in pipe systems. The valve is wet or condensed con d i tion, thus obviating the GO or 60 feet. I t sinks a t  the surface. Why b uye r  and user the prominent characteristics 
int3nded to be used for water, steam, gas or  annoyance from the sp read of dust incident to dcws it not sink to the bottom ? Wou l d  a o f  modern machine t o o l s  as n o w  manufactured 
o t h e r  fluids.  The obJ'ect is  to produce a valve ' 1  ' . d I 

I'n the UnI' ted St t th . , t 
of sl' mple constrtlctI'on whI'nh "'1' 1 1  be w e l l  s u c h  vehicles as o rdinarl y eqmppe . �OllO. w steel ball we

. 
ighing 65 p o

.
unds and hav- a es, e varlOUS pom s m 

'0 " d I t f J f t ( h  which they differ, and some recent data as to 
adapted to maI'ntal' n  heavy l)ressures and NOTE.-Copies of any of these patents will mg a ISP a eemen 0 one en lie 00 w en 

th ' . d f 4 600 d elr capaCIty and performance. 
which will  reduce tendency to leakage. be furnished by M unn & Co.  for ten cen ts each. �m e r  � pressu re 0 , p o u n  s per square '1' h 

Please statc the name of the patentee, title of mc� ) smk to the bottom o� the ocean , where a 0 t e buyer in Great B ritain or on the 
AFTOMATIC S'1'EAM-TRAP.- W .  AUS'£IN, 

the invention, and date of this paper. CUblC foo t  of water weIghs 66.56 po unds Continent, this work should be a help, as it 
Scranton , Fa. '1'he aim of this inventor is to ( 27 ,366 feet below surface ) ? I should say hrings together in one volume facts from a 
p roduce a device which may constitute an that such a bal l  would sink to a depth of variety of sources and furnish"s information 
accessory for a steam pipe systpm, and which approximately 1 0,300 feet and there remain which mig h t  otherw ise need to be sought a t 
will  operate to collect the water of condensa- suspended.  Am I' right or w rong ? What is much expenditure of time and trouble.  
tion, and expel the same automatically and the principle involved in the toy k nown to While the p resen t work is in no sense an 
periodically without al lowing any escape of schoolboys as " the devil in the bottle" ?  This advertising medium, it i l 1 u strates as large a 
steam t oy is  a bottle fl l led with water, in which is variety of machines and of makes a s the space 

Raihvays and Their A c cessorie s. 

CAR-WHEEL.-R. P. WU,LIAlI1 S ,  Santa Har-
bara, Cal. The invention consists of a cast 
metal wheel having the lIange thereof so formed 
that in case it becomes broken the broken part 
will not become dissevered bnt will p resent a 
ragged edge extending o u tward at an angle to 
the normal plane of the wheel,  w hereby an air 
valve of the brake system may be operated. 
'1'he valve is so constructed that should the 
car wheel become b roken the brakes will op
e rate to immediately stop the train. 

A I R -BRAKE ATT.'\.CH�1FjNT.-R. P. WIL

LIA M S ,  Santa B arbara, Cal.  This inven tion re
lates to improvements in air brakes for rail
way cars, and more partkulal'l y to means for 
automatica l l y  operating the brake in caSf� that 
the truck of any one of thc' cars bc,comes de
railed. The object is to p rovide means wl",reb>' 
any variation in the plane of the car track in 
respect to the car body w i l l  automatka lly 
open a valve of the air brake system and cause 
the instant application of the air brakes 
th roughout the train, 

IL\l LWAY - S W I T C I-I i\I ECIIAN I SM . -- O .  .'\.. 

{( [tUG, Cincinnati, Ohio.  In this patent the 
invention haR rcference to improvements in 
railway switch mechanism, the object being 
the provision of a simple meanK whereby an 
open switch may be automatically closed by an 
approaching train in e i ther direc tion, thns 
preventing possibl� accident. 

l L U LW.\Y-Tm A Clr D  HAIL-IcA STIDN I N G. 

A. N PJWBLL, G uadalajara, :Mexico. 'rhe imp rove
ments are in tips for railways and rail  fas
tenings, and the object o f  the inventor i s  to 
provide a metal tie that will  be comparatively 
l ight, yet s t rong and s(lrviccable, and further 
to p rovide a fastener that may be readily 
adjusted to the rail ,ind normally hold the 
same from any lateral movement with relation 
to the tie. 

STANDARD FOR LOGG ING-CAR S.-C . II ,  
ALL]�N , Aycock, If' l a .  1'he design in t11is case 
is to p rovide a standard which is to be ar
ranged on the ends of the transve rse bolsters 
of the car to p revent thc logs from rol l ing off 
when in transit, but w hich i s  capable of ad
justment to permit the easy loading or un
l oading of the log. 

B LOCK , S I G N A L  SYS'1'EM .-.J .  VA'" ZAND

WEGrUJ and L .  V IBER'!'] ,  Hosario De Sante 11"'(>, 
Argentina. In this patent the invention rpfprs 
to block signal systems, the more [lartic u l a r  
Qbjects Qeing to provide efficient means f o r  

H I NTS TO CO RRESPO K D E N TS. 

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

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

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

Buyers wishing to purchase any article not adver
tised in  our columns will be furnished with 
addresses of houses manufacturing o r  carrying 
the sam c_ 

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

Scientific American Supplements referred to may be 
had at the officE'. Price 10 cents each. 

Books referrf�d to promptly supplied on receipt of 
price. 

Minerals sent for examInation should be distinctlJ 
marked or  labeled. 

contained a small hollow image, w h i c h  image allows, givin g  the reader as comprehensive a 
can be made to sink or float in the water, or view a s possible, and in all cases a l lowing an 
even to remain suspended half way be tween unin fluenced opinion to b e  formed .  
t h e  su rface of t h e  l i q u i d  a n d  t h e  hottom, b y  
manip u l a t ing a diaphragm closing over the 
neck of lhe hottle .  A re'cen t cont roversy leads 
m e  to these question s.  A. The submarine 
and the "devil in a bottl()" are instances of 

ALTERNATING CUIlR�;NTS.  A Text-Book 
for Students of Engineering. By C. 
G. Lamb. New York : Longmans, Green 
& Co. London : Edward Arnold: 
8vo. ; cloth ; 325 pages illustrated the application of Archimedes's p rinCIple. The I Price $3,  

' . 
l i t l l e  imp in t h e  b o t t l e  i s  k n o w n  in science Many t;eatises on this subject have been by t h<' name "Car tesIan dive r . "  Arc himedes w l'ltten , but Mr. Lamb's w ork fills  the need stated the princip le that a body Immersed in a 
l iquid l oses as much weight as the weight of for a text-book for beginners that without be
tlw l itjuid it displaces. If the l i quid displaced ing too cumhersome co,�e l'S the subject of al
weighs less than the body, the body sinks ; if temating currents in aU its aspects. 
i t  weighs more than the body , t h e  body rises The t reatment of the q uC'stion IS based large
aud floats partly out of lhe liquid ; if i t  weighs l y on the use of vectors, supplemented by 

lhe same as the body, the body neither sinks simple analytical methods when i t  is desired 
nor rises,  but Temains just where the weight to obtain numerical results.  The symbol ic 
of  the displaced l iquid is exa c t l y  equal to the treatmen t docs not appcal to students, and has 
weigh t of the body. The C a r 1-es i a n  d i v e r  has a 

1. Which l i t t l e  opening i n t o  the lower part of its body. 
When pressure is put upon the air in the top 

telephone l ines do you consider to give the best of lhe bottlc,  that pressure is tran s m i tted 
service in rural d i s l r ic ts ··-gro lln cl or m e ta l l ic" !  through th e water in the bot l i e  to the ai r in 
Can you advise me a good book on p ractical l he imp,  and comp re HSCS the ai l' so tha t  water 
ground l ine telephony '! A.  A meta l l ic  circuit  fl ows into the imp and makcs I t  heavier. It  
is lwst for a l l  telephone l ines, but the cost is t h e n  sin ks .  By r e l axing thc presst1l'c, t he imp 
RO much greater that the grounded e ircuit is may be stopped at some p o i n t  and k<,pt there. 
w·m a l l y  emp l oyed upon rural circuits . Long- If thr p J'essure is h owev\�r maintainp(} as at 
ci ist,lIlee lines are a l ways m e ta l l i c , 'I'he best fi rst, the i m p  sin ks t o t h "  bo ttom w i t hout stop 
b o o k  u p o n  t h e  telephone is :\li Uer' s  "American p ing, s i n c e  th e' wa t e l' h as the same den sity in 
'i'cl p pilone Practice . H  which WE' s e n d  for $4 _ a l l  pa r t s of the hot t h�_ The su bmarine is  in
:!. II cnv  do you fillel the distance bctwern t h p  te-ndr-d to act upon exactly the same prindv1e 
()a l' th and the sun 'j Give me a simple fo r m u l a  ill the same manner. The.y usua l ly do so, b u t  
for c a lr ul a ting that distanre.  A. I t  is a long once in a ·wh i l e  on e con t innes to  the b o t tom, 
story to tel l how the distance of the sun from with disastrous re s u l t s  10 all o n  !Joa nl. The; 

( 10521 ) O. J, S .  says : 

for that reason not been used. A lso no at
tempt has been made to distinguish in the 
formulte whether absolute o r  p ractical units 
are employed, since the unwieldy results arc 
perplexing to beginners. 
SPACI<; AXD GEOMETRY I N  THE LIGHT OF 

PHYSIOLOGICAL, PSYCHOLOGICAL, AND 
PHYSICAL I NQUIRY, By Dr. Ernst 
Mach. From the German by Thomas 
J.  McCormack. Chicago : The Open 
Court Publ ishing Co. London : Kegan 
Paul, Trench, Triibner & Co., Ltd. 
12mo. ; cloth ; 148 pages. Price, $ 1 .  

The three essays which form the present 
volume ,,7pl'e w r i t ten for the .Monist some fou r 
years ago. Last year they were In great part 
in cOl'poratt-d in their original Ge r man i n Profo 

the earth is found. . Consu l t  a n y  c o l l ege as
tronomy i n  the University l i brary. TI10 dis
tance is computed from the pa rallax of the 
snn. 3 .  I f  t h e  radius of a ce rtain p u l ley i s  
4 inches and of another is 1 2  inches, and the 
distanee between the i r  ('('ntel's is fi feet, how 
wou l d  you calcu l a te the l ength of a be l t  run· 
ning around these two p u l l eys '! A.  The length 
of the be l t  yon desire w i ll be  gi ven w i th suf
fi cient exactness by adding t o  1:! [c'et one- h a lf 
the cil'cumfcn-nce of each of the l'n l l eys.  4 .  

ste(.;-1 ball , which you S U PPOSE', w o u l d  do ex- :Mach' s lates t publ Ished work , "Erkenn tniss 
actly the flame a s  y O lt  s t a te , if  i t ("ou l d retain und I n· thum ; Sk izzcn Z ll r  Psycil oiogie del' For
its vo lume llnellangt�d, and di sp l ac E'  a cu bic schung . ! '  In t11em Prof. :Mach discusses the 
fo o t  of waleI' at a dep t h  s uc h  tha t i t s  weight ques t ions of the n at 1ll'o,  origin. and develop
were exac t l y  the Harne as that c u bi c fo o t  o f ment of our conccpts of space from the three 
water. Hut this is n o t p o s s i b l t; . Cnder the points of vie w of the physiology and psychology 
pressurc of the w a l e r  as  it s i n k s  the sted w i l l

i of the senses, of history. aud of physics, in all 
b,· cOlllp l'esscc! more ( han the water, as w e o f  which dep a r tm ents h i s  profo und resea rc hes 
showed, c v('n if i t  were so l id, and when it  have gained for him a most exalted position.  
l'caclwd the ( h ('ol'e l i e a l d e p l h  i t s  v o t u m c  wou l d  
be l e s s  t h an a e u il i e  f o o t  and i t  ,,' o u l d  sink 

\Vherp, for good venti l a t i on , 8 h o u l d  a vcntiln- s ti l l  farther,  and bp comp rcst':ied s l i l l  m o r c  till 
tor  be situated-npar the top 0 1' til,· I)()Hom of it reach"d the bot t O lll .  Therc is no place 
a w a l l  '! I s  it better to h ave' two ventila t ors sue h  as you suppose. There is still  another 
on e i n  one cornel' and anothel' diagon a l l y  i m p o s s i b i l i t y .  A H tc-� (' l  ba l l  \v hose v o l u m e  i s  
across 'r A.  There a re a l l  sortH of  opinions one c u b i c  foot and \vh()se vveigh t is ():j pounds 
upon thc' location of vc·nt i l ators. The usual must tw mad!' of steel p l a t e  about a third of 
p ractice is to placp them b o t h  a t  t h e  top and an i nch t b ie k .  Th is . w o u l d  b e  in worse shape 
b o t t o m  of the room , so that pitlleI'  l'c1gish11' may t h a n  lhe [l1'(Fi/('l'hin l "('ockp(} h a t "  l ong before 
h e  opened. We d o  no t think one ventila t o r  I n  'I it  reached a depth of 10,000 feet, b y  t h e  pres
one cor'ner and anothe r  in a diagonally opposite sure of the w ater. 

Sl\IALL ELKCTRlCAL MEASURING I NSTRU' 
:<\IE}\iTS. How to Make and Use Them. 
By Percival Marshall .  New York : 
Spon & Chamberlain. 12mo. ; p?!YI8r 
covers, 9 0  pages, ill ustrated. Price, 25 
cents. 

A clearly-written and freely-il l u strated hand
book for the experi m enter and invQstigator. 
B y  its use many inRtruments of equal efficiency 
to those Rold by the regular makers can be 
made at very low cost. 
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MODERN PLUMIlIN G ILLUS'l'HATED. By R. 
M. Starbuck. Fully illustrated by 
fifty full-page plates made expressly 
by the author of this work. New 
York : Munn & Co. One large 8vo. 
volume ; cloth ; pp. 392. Price, $ 4. 

The purpose of this work is to demonstra to 

in the most p rac tical m anner the best modern 
practice in p lumbing and water supply. There 
is an abundance of useful information in ref

ereuce to the kinds of p l u m bing materials and 

fixtures and the installation of these for the 

modern cottage, or the more pretcntiou� 

house, apartment house. hotel and office build
ing. The purpose of this work is to demon
strate by liberal scale drawings, w hich cover 
almost every imaginable condition likely to 
come before the plumber,  architect, and sanitary 
engineer. The book will be found valuable to 
the plumber in his a ctual work, giviug special 

details as to size and weight of' pipes required 

under different "onditions. To the architect 
it will  be found suggestive and wilI aid in pre
paring p l ans and directing and superintending 
work ; to the own e r  in aiding him to secure 

the best and simplest systems for his building ; 
to the plumber inspector the many p ractical 
fea turcs it  p resents will  remind him of the 
methods t o  be p u r sued to secure ·safe and 
healthful san i t a ry ('onditions, and to the plumb
ers, practical methods of executing the work. 
'rhe book presen Is,  in a word, the latest 
and bcst modern prac tice, and should be in 

the bands of every a rchitect, sanitary engl· 

neer and p l umber who wishes to keep him

self up to date in this important feature of 
construc tion. 

A TEXT-BOOK OF SA NITARY AND ApPLIED 
CHEMISTRY, OR TIlE CHEMISTRY OF 
WATER, AIR, A N D  FOOD. By E. H. S .  
Bailey. N e w  York : T h e  Macmillan 
Company. 12mo. ; cloth ; 345 pages. 
Price, $1 .40 .  

A l tho ugh s o m e  knowledge o f  chemistry i s  
necessary f o r  a thorongh assimilation of  the 
present work from the theoretical standpoint, 
the layman will find i t  unusually instructive. 
Chapter 1 .  trea t s  of the " 'Atmosphere," its 
composition and the impurities affecting it .  
Chaph'r I I .  deals with " Ifuc-Is," and Chapter 
I l l .  deals witl! " 'neating and Ventilation . "  

Chapter V .  on " Water," and Chapter V I .  on 
" 'Purification of Water S upplies" are highly 

important. The rest of the book i s  devoted to 

foods, etc. As a whole, the work i s  concise, 

well w ritten, and not too technical to be of 
nn ivC'l'sal value.  

GLUE HAl'WLING. Part I. Twelve Chap
ters of General Informati.on. By .Fri
man Kahrs. East Haddam, Conn. 
Price, $1 .  

A handbook of va lue to all  glue users, being 

the result of the author's observations durIng 

his eighteen ycars of experience as a glue ex

pert.  It is  too bad, however, that such an 

excellent work should have its attractiveness, if 

not its usefulness, lessened by the in traduction 

into the text or matter of a purely advertising 

nature. 

SOJlIE CITIES AND SAN FRANCISCO AND RE· 
SURGA�1. By Hubert Howe Bancroft. 
N ew York : The Bancroft Company. 

An interesting comparison of San Frandsco 

and the late disaster with other c i ties and 

the calamiti('s that have bpfallen them. E very 

line is full of the local pride and confidence that 

go so far to make up the body of Ame rican 

patriotism. 

INDEX OF INVENTIONS 

For which Letters Patent o f  the 

United States were Issued 

for the Week Ending 

April 30, 1 907. 

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

I See note at end of list about copies ot these patents.J 

Acid ('ooling and gpnerating chamber, 1. P. 
Lib mp . . . . . . _ . . . . . . _ .  _ . . . . . . . . . . . . . . . . . 852,390 

Advertising device, H. If. Eckersbf:>l'g . . . . . . •  852 . 170 
Aerial vP8sel, rr . Orgrell . . . . . . . . . . . . . . . . • . .  852 ,292 
..-\eroplaup, na vigable, ll. Ii'. Mickley . . . . . . . .  851 , 683 
Agitator, Ii'. "V. Gowan . ,  . . . . . . . . . . . . . . . . . .  852, 1 1 4  
Agricultura l  implement, P. Petersen . . . . . . .  �51 , 959 
.A ir brake appara tns, R. J. "'Tilson . . . . . . . . .  852,007 
Air brake system, D. M. Dalpy . . . . . . . . . . . , 852 , 1 08 
Air brake systelIl and enginee r ' s  valve, G. 

Maeloskie . . . . . . . . . . . . . . . . . • . • . • . . . • . . .  851 , 8 1 8  
A i r  purifying apparatus, J.  H .  K inealy . . . . 852, 122 
Air ship, J. C.  Reckweg . . . . . . . . . . . . . . . . . . .  852,239 
AlarID mechanism, automatic, C .  Bl'eiland . .  851 , 9 1 5  
Allo,Y s, producing low-carboll ferro, E. .I!\ 

I)riee . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .  R52 , 347 
Amusement apparatus, N. G. Warth . . . . . . .  8G2 , 1 49 
AmURf'll('nt oevict\ W. '1'. Watoon . .  852,248, 852, a08 
Anehor, sea, F. ROUfW • • • • • • • • • • • . • • • . . • • • •  R52,201 
Animal trap, O.  H. & IP. H .  Voplkerding . .  851 , 71 6 
Animal trap, .T. 'VoU . . . . . . . . . . . . . . . . . . . . . . . Rr.2, OOn 
Ankle- snpporter, R. F'. Le Mat. . . . . . . . . . . .  851 , 950 
Allti-Rkidding device, J. M. M. Blancbaed . . 851 , 857 
;.'\ ppat'pl ,  c. n, De B('voise . . . . . . . . . . e • • • • • •  8[;2 262 
Antomatie bra ke, .J. .J. Mullpr . . . . . . . . . . . . . .  8�1 :7�� 
Automatic- R\viteb, .T . Hency . . . . . . . . . . . . . . . .  8v 1 , 9.:ov 
A u tomoiJih' con trolling- means, H. Lemp . . . .  851 , 7(-j2 
Axlp stub, Dptar & Schoonover . . . . . . . . . . . . . 852 , 1 69 
Bag hold('l·, M. J�. Eagleton . • . • . . . . . . . . . . . .  80 1 , 87�� 
Baking pau, 11]. Morrow . . . . . . . . . . . .  , . . . . . . . 851 , 82(; 
Rale of filJroll � matE'riuls. II. I • .  Duncan . . . .  852 , 0 1 5  
Balillg prpss, W. F ,  T ruelsel1 . . . . . . . . . , . . . . 851 , 71 4 
Raling PJ'E'SS , L. P. Agnmv . • • . • . . . . . . . . • . . .  852, 202 
Band(�d stave pipe , .J. S. It'. ;\i{ a r l{s  . . . . . . . . . .  852 , 336 
Bn l' r{'l t l'llssing- and hoop drivillg m achinf', 

J. B .  Sta nhope . . . . . . . . . . .  , . . . . . . . . . . . . .  852 ,040 
Battpry . 8ee D ry battpf',Y . 
Bf'aring, (,Plltf'ifug-al S('pal'utor, C .  H.  Rhaw 852, 203 
Ikarings, ball holding ring fm' ball, S. 

Sehneider . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  85 1 , 697 
lled, N. S. Stein • • • •  " "  • • • • • • . . • . . • • . • • • • •  852,041 

Scientific American 399 
Wood-working 
Machinery 

For ripping, cross-cut .. ting, mitering, grooving boring, scrolJ.sawin:l edge 
moul diug, mortiSing ; for working wood in any manner, �end for catalogue A .  
T h e  Seneca Fa l l s  M 'f 'g  Co . •  b95 'Vater S�., Seneca Falls, N .  Y .  

E ng i n e  a n d  Foot 
M A C H I r. E  S H O P  O U T F I T S ,  T O O L S  A N D  
S U P P L I E S. BEST M A T E R I A L S .  B E ST 
W O R K M A N S H I P. CATA LOG U E  F R E E  

SEBASTIAN LATHE CO . . 1 2 0 C·u lvert St . ,  C i nc i n nati .  O .  

FRICTION DISK DRILL 
FOR L I G HT WO R K .  

lias The�e Great Advantages : 
The �peed caT?- .he iustautly changed from 0 to 1 600 without 
stopp�ng or �hlftmg belts. Power apphed can be graduated to drIve, wtth equal satety, the 5mallest, or larg(st drills within its range-a wonderfu l economy it) tIme and great 
saving In dl'ill bl'eakage. � Send for Drill Catalogue. 

W. F. & J N O. B A R N ES CO., 
Establishe,! 1872. 

1999 Ruby Sb'cet, 

ELECTRICAL APPAR ATUS REPR E 
s,:nted by Conventional Diagrams in Drawings. -li'ifty diagrams showing the us ual method of Illustrating electrical apparatus in drawin gs. A l abor saving paper. 
Contained in SUPPLEMENT 1 1 0 6.  Price 10 cents. Ifor sale by Munn & Co. and all rewsd calers. 

Andrew Carnegie. Thomas A. Edison 
and many other s uccessful men be� 
gan th eIr careers at rl'elegrapQ 

?e�i�
a

?t
in

j;or����
o
:�t ;;,�� 

send you a complete N. D. outfit witb 
book of instructions, 
b.v express ( not pre, 
paid) .  Send for cata. 
l og of electric alJPa� 
ratus, supplIes anq 

J. H. BUl'INELL & Co., Inc., 20 pa��Vfi!���' NeW YorI; 

Wooden TanRs 
Any Size or Shape 

Steel Towers 
Any Height 

Tbe Baltimore Cooperage Co. 
MANU FACTURERS 

BAL T1nORE CITY, MD. 
CATALoGUE GRATIS 

Bed bottom, G. Bezanger . . . . . . . . . . . . . . . . .  . 

Bed, folding. J. M . Willley . . . . . . . . . . . . . _ . .  
Bed, spring, W.  F .  Ade . . . . . . . . . . . . . . . . . . .  . 

Bedclothes fastener, A. M. Hoffman . . . . . . .  . 
Bedstead, folding, F. "'-rood . . . . . . . . . . . . . . .  . 

Beepive. C. P. Harmison . . .  " . . . . . . . . . . . . . . . 
Beer coolers, locking device for, M. D .  

852, 2()5 
851 , 9 1 0 
851 ,91 1 
852 , 1 80 
851 , 724 
851 , S82 

Sadtler . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . .  _ 852 , HO 
Belt, abdominal, Knigbt & Davis . . . . . . . . . . .  851 , gS!! 
Belt cutter, R. �r. More . . . . . . . . . . . . . . . . . . . .  852 , a-td 
Belt, life. A. & E. Gareis . . . . .  _ . . . . . . . . . . . .  85 1 , 74{) 
Belt thrower and guide, J. L. Coutts . . . . . . .  851 , G32 
Bindel', loose leaf, W . M. Raynor . . . . . . . . . .  851 , (W:: 
Binder, loose leaf, J.  Strang . . . . . . . . . . . . . .  852 ,O)-: � 
Binder, loose leaf, P. Revere . . . . . . . . . . . . . . 852. 1 �HJ  
Block Signal system, automatic, Patenall & 

D ryden . ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 851 , 6H2 
Boat� G.  A .  lfarini . . . . . . . . . . . . . . . . . . . . . . . . .  852 ,:180 
Boats, device for locating and raising 

sunken, Slattery & Sambur . . . . . . . . . . . . 851 , 698 
Bobbin clutcbing device for spindles, C. A. 

Ha,ves . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . .  

Bobbin bolder, F. Pope . . . . . . . . . . . • • . . . . . . . .  

Body bolster, C.  F. Huntoon . . . . • • . • .  : . . • . .  
Boiler cleaner, steam, F. G. Rogers . . . . . . .  . 
Boiler water purifying device, steam, W. P. 

851 , 884 
851, 774 
851, 75:! 
851 , 694 

'Veimanll . . . . . . • • . . • • . . . • • . • • • • •  , . • . . .  852,005 

Th M ·  Reversible Bolster, A. Lipschutz . . . . - . . .  - . . . . .  852,391, 852. 392 

e aJor V Iv I SS 
Bolt cutter, st�y , . Fl. T . . Strong . • . . . . . . . . . .  852 , 302 

a e e l Boot calk,  C. I fellIer, reIssue . . . . . . . . . . . . . .  1 2 , 644 

M ·  E . f 1907 Bottle holder, J. T. H . Paul . . . . . . . . . . . . . . .  852,345 anne nglne or Bottle, non-refillablp, M. P.  Niendam . . . . . . .  �1 , 8?G 

l j,2 H . P. $88. 15 (engine only) ��m:: ���:���g�gJ�: f: �� �
o
o�

e
r��� : : : : : : : :  ��g�g I New featureOl, better engine, st.rouger, Bottle, non-refillable ,  H. O. McClurg . . . . . . . . 852 ,408 more 

h
o
�: E�edeE�rs�ft;n��y ��;:k� \\�� Bottle stopper, J], �. Leac? ,  . . . . . . . . . . . . . . .  851 , 9f)�) 
built and sold 5,000 eng-me .. last Bottle stopper, A. In. RedlIch . • . • . . • . • • • • • . .  852, �42 

year. We ar:n:i�!�l��isl�.�Oa�� ��fg�, ,����f�g 
W

� a�bh:,a�erii. · ���: : : : : : :  �g�:1� 
from 1 1 · 2  to ?O H. Bottles, capping, H. L. Fulenwider, et a1 . .  852,32� 

P. Wnte at Box ending machiTI(�, automatic, P. L. Smith 852 ,08;; 
°fce fo� ('at· Brackpt, .T. Hilbert . . . . . . . . . . . . . . . . . . . . . . . . . 852. 1 79 

cial inducement to one a�ent 10 each locality. a og an spe· Brake, W. H. Lewis . . . . . . . . . . . . . . . . . . . . . . .  851 , 892 

DETROIT GAS ENOINE AND nACHINERY CO. 
S8 E. Congress Street, Detroit, nicb . 

WELL-- DRIL�ING 
Machmes 

Over 7 0  sizes and styles, for driIling either deep ('! 
Shallow wells in any kind of soil or rock, Mounter] 
on wheels or on sills. With engmes or norse power� 
Strong, simple a!ld du rable. Any mechaniC ca" 
operate them easIly. Send for catalog. 

WILLIAlllS BROS., Ithaca, N. Yo 

Brick kiln. T�. Weiss . . . . . . . . . . . . . . . . . . . . . . . 852 , 404 
Broom , R. Rosenbaum . . . . . . . . . . . . . . . . . . . . . .  852, 244 
B room machine. G. Clemens . . . . . . . . . . . . . . . .  851 , 9 1 6 
Brusb bolder. R- E . Barker . . . . . . . . . . . . . . . . 851 , 79:3 
Bucket scraper, orange pf'E'I, L. A. Desy . . . 851 . 7;;:1 
Bucket scraping attachmcnt, J. T. Boyd . . . . 852,2rl(j 
Bureau, P. Ramminger . . . . . . . . . . . . . . . . . . . . •  851, 8:�"1 
Burglar alarm relay drop, D. D. Friedman . .  852,22 6 
Burial case, J. F'. Russell . . . . . . . . . . . . . . . . .  852, 080 
Bushing, self-oiling, Perkins & Jenney . . . . . . 851 , 9[;8 
Button, hose supporter, E. Cleary . . . . . . . . . .  851 , 980 
Cable chain connectng means, A. Franken-

beim . .  _ . . _ . _ . . . . . . . . . . . . . . . . . . . • . . . . . .  852, 2n4 
Cable clamp. A. H . Meech . . . • . . . . • . . . . . . . .  851 , 822 
Cake machine. G .  S. Ward . . . . . . . . . . . . . . . .  852, 20K 
Cane loader, J.  B. Gaussiran . . . . . . . . . . . . . . . 852 .2(i7 
Car brake, a utomatic, C. Fero, Jr . . . . . . . . .  851 , H74 
Car construction , W. G .  Thummel. . . . . . . . . . 852 , () 4 ()  
( 'a r fender, J _ P. Robn . . . . . . . . . . . . . . .  _ . . . . R51 . W ' · 
Car signal, P. D. Malloy . . . . . . . . . . . . . . . . . . 852.2 .) 
(;ar stake, ]�. V. Curman . . . . . . . . . . . . . . . . . . .  81)2 . 1  n-
Car vestibule. J. K rphbiel . . . . . . . . . . . . . . . . . .  851 , n  I ')  

Asbestos and MaQnesia Products 
STEAM PI PE A N D  B O I L E R  COVE R I N G S .  "J· M "  ASBESTOS R O O F I N G .  
A S B E S T O S  PAC K I N G  ( Fo r  a l l  pu rposes) . ASBE5-TOS FAB R I C S .  
AS BESTOS FI RE·R E S I ST I N G  C E M ENTS. KEYSTO N E  H A I R  I N S U LATO R .  
ASBESTOS B U I L D I N G  MATERIALS. E L E C T R I CAL S U P PLIES. 

M .  VV. d O M N S - M A N V I L L E  C O . ' :::J 
New York,  M i l wau kee. C h i cago, Bosto n,  Phi ladel phia. St. Lou i s .  Pittsburg,  C leveland, New Orleans, Kansas 

C ity. M i n neapo l is, San Fra ncisco, Los Angeles,  Seatt l e .  London. 

The Varnish that lasts longest 

'Made by Murphy Varnish Company. 

Wizard Repeating 

LIQUID PISTOL 
"nil stop tlw most \'icious dog (or 
man) wH hout permanent injury. Pel'tectly safe to carry without danger of 

2l,.f h. p. $60 
4 h.p. $75 
6 h.p. $95 

Prices for 
Complete 

Engine. 

LET US ESTIMATE ON 
YOUR MOTOR BOAT 

OR LAUNCH 
New Factory. Perfect EqUipment. 

rresting' BaSIn. River Conn ected . Flxpert 8ervil}e. Competitive Prices. 
Write for Facts. 

Car wheel fender, J. F . Sargent, Jr . . . . . . . .  851 ,D(j:-. 
Cars, pneumatic appliance for, G . H.  Hol-

lingsworth . . . . . . . . . . . . . . . . . . . . . . . . . . . . 852, 1 1 7 
Cars., steam-heating system for railway. 

E. E.  Gold . . < • • • • • • • • • • • • • • • • • • • • • • • • • • •  

Ca rbureter. A .  Kunkel . . . . . . . . . . . • . . . . . . . . .  
Carding machine, IVL A. K(�hoe . . . . . . . . . . .  . 
em·pet beater, O. O ' Halloran . . . . . . . . . . . . . .  . 
Carpets and the like, apparatus for making, 

852,0] 9 
8 5 1 , 7fiD 
852 . :3:10 
852 , 195 

Clark & Poole _ _ _  . . .  _ . . . . . . . _ . .  _ . . . . . . . .  852, 104 
(;arriprs. Spe Target trap carrier. 
Carrier, L. M. Addington . . . . . . . . . . . . . . . . . . . 851 , 688 
Cash register attachment, F. L. Sheldon . . . 852, 352 
Ca�ket lowpring dpvice, A. W. Brown. et a1. 851 , 861 
Cellulose, manufacture of artificial thread 

. from solutions of, R. Linkmeyer . . . . . . .  852 , 1 26 
Cement kiln, T. M. Morgan . . . . . . . . . . . . . . . . 851 . 7B5 
Center swiveling hook, G.  F. Murray . . . . . , 852 , 285 
Chart for garment patterns, W. P. Ahnelt . 852, 1 5 1  
Che c k  and l ike  v a l u e  o r  amount indicating 

document, form of, A .  Collier . . . . . . , . . . 852 , 257 
Chf'e]{ controlled apparatus, Beaumont & 

Garmon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  81) 1 . 641 
Chimney flue protector. C. Leak . . . . . • . . . . . .  85 1 . 94n 
Chimney top, T_ Kernchen . . . . . . . . . . . . . . . . . 851 , 942 
Cbopper and cultivator, E. '1'. Odom . • . • . • . .  852 . 194 
Cbuck, tool, T. A . Dicks . . . . . . . . . . • . . . . . . .  852.320 
Churn, R. Kocb . . . . . . . . . . . . . . . . • . . . . . . . . . .  852, 067 
Cigar cutter and pipe cleaner, combined, 

G. Nelson . _  . . .  _ _  . . . . . . . . . . . • . . . . . . . . . .  
Cigar machin('. W. S. IJuckett . . . . . . . . . . . .  . 

Circuit connE'etor, C. F. Patterson . . . . . . . . .  . 
Circuit protection, secondary, S. Ferguson . .  

Circuits, means for nullifying inductive in-

851 , 769 
85] .G81 
852,R95 
85 1 , 7:l9 

terference between parallel, E. Blakeney 85 1 , 850 
Clump, Hewlett & Van Brunt .  . . . . . . . . . . . . .  851. B61 
Clamping device, E. Franke . . . . . . . . . . . . . . . .  851 , 875 
Cleansing machinf', W. H. Dulln . . . . . . . . . . .  85 1 , 736 
Closet bowl, W .  11 .  Lloyd _ _  . . . . . . . .  � . . . . . .  851 , 679 
Clutch, W. J. HandS _ _ _  . .  _ _  . . _ . . . . . . . . . . . . . 851 , 9�(; 
Clutch, A. ViviullS . . . . . . . . . . . . . . . . . . . . . . . . .  85�, 045 
Clutch for a utomobiles and other purposes, 

friction, M .  Ii""" McMahon . . . . . . . . . . . . . .  . 

Cluteh for countersbafts, I . M. Foster . . . . . . 
Clutch mechanism, T. L. Carbone . . . . . . . . .  . 
Coal piling apparatus, C. Piez . . . . . . . . . . . .  . 

Cock box for water and gas pipes, street 

851 ,95G 
852, 0;-)7 
851 , 797 
852, 2:!R 

stop, Walcott & Fischer . . . . . . . . . . . . . . .  R52 , :1f1H 
Cock clamp, basin, '1'. L_ CeciL . . . . . . . . . . . .  852, 220 
Cock lock, stop, C. H . Thompson . . . . . . . . . . 852, 303 
Coffee mill grinder, W . J.  Bussinger . . . . . . . 852 , l G4 
Coil, reactanc9, C, L. Fortescue . . . . . . . . . . . .  851 . 65R 
Coin col1ector circuit, J. G. Roberts . . . . . . . .  851, 838 
Coin mechanisms, fraud preventive device 

for, J .  �'ritscbe . . . . . _ , . . . .  _ _  . .  _ . . . . . .  " 852, 1 11 
Cold storage box. Em mNicb & Heidland . . . .  852,220 
Collar stUffing machine, horsp, Il. J.  Powers 852 , 137 
Columns, means of connecting cbanne] irons 

in the construction of, G .  Aus . . . . . . . . . 851 , n73 
Concrete a l'eb, rE'inforeed, H. M. Russell, Jr. 852 , 202 
Concrf>te mixer, Muir & Hprod . . . . . . . . . . . . . 851 , 6�H 
Control systpm, R. P. Jackson . . . . . . . . . . . . .  851 , 6G4 leakage. �'Ires and recharges oy pulling the trigger. Loads from any hqmd. No Utrtndges required. Over U >lhot.'l III one 

loading. All dealers, or by mail ,  aUc. Rnbber-covt:red holster, ;)c. txtra W E C K LER BOA T CO. Converter system, rotary, W. S. Rugg . . . . . . 851 . 691\ 

222.226 W .  Irving Park Boulevard g��;�;��: t. 16,. ¥t;l��: : : · : : : : : : : : : : : : : : : : :  �g} :�36 Parker ,  Stearns  & Co . ,  2 2 6  S o u t h  St . •  Dept.  G , New Y o rk 

F U E L-li A S  SENDFDR - FROM NAPHTHA FOR-FREECATALOG. 
OAN N ERS, LAU N DR I ES __ SHOPS, LABORATORIES�ijDALL MANUFACTURI NG • SPRINGFIELD FUELGA5MAGHINES. 

GILBERT'·. BARKERMANfG CO.82·4tl!,Av. NY-GITY. 
STEhM TURBINES. - TH EIR CON

s��cJ�t!�JC °l������N asgp:i���:��
a

1 3t.w.lil�h
o
,: 

1 30�. 1 4��, 1 4 00, 1 4 41'. 1 31'0. 1 3 1'�. Tb e  
articles have all been prepared by experts i n  ::-.team 
engineering. Price 10 cents each. by mail. Munn & 
Co. , 361 Broadway. N e w  York City. and al l newsdealers. 

Whipple The Motor
Cycle Man 

(Pion{'er Motor.Cyclist of Chieago) 

Can and will  save you money o n  new or seconO·hand 
motor-cycle. Genera l agen t and di�trj butor seven 
lead ing lll ake8-also �erro llIotor Boat Engines
with satisthd patron� the world over. If you have th e 
.. motor-cycle fever " let me prescribe for you. 
W H I P  P L E . .  The Motor.Cycle Man .. 

262 West Jackson Boulevard, CH ICAGO 

Make Your Own Ferti l izer 
at  S m a l l  Cost with 

WILS O N 'S PHOSPHATE M I LLS 
From 1 to <10 H. P. Also Bone 
Cutter�� hand and power, for 
the poultrymen ; gnt and shell 
mIlls, farm feed mj I ts, tam i l  y 
grist mills, scrap cake mIl J R .  

Send tor our catalog. 

W ilson B ros., SOle Mlrs.,  Easton,  Pa. 

(and the River), CHIC AGO Conveyer system , J. H Shay . . . . . . . . . . • . • • •  852,204 

A M O N E" Y  M A K E R  
H ollow C0ncre c e  Building B locks 
Best. Fa':ltest. 81m plest, Ch eapest 
MachIne. Full y g-uaranteed. 

T H E  PETT YJ O H N  C O. 
615 � .  flth  Street� 'rerre H aute. InC..  

SPARK COILS 
Their Construction Simply Explained 

Scientific American S u pplement 
1 60 describes t he making of a 1 j,2·inch spark 
coil a f '  d oondenser. 

�ci e ll t i fi c  .. \ lDericall Su pplClnent 
1 .5 1 4  tells you how to make a coil for gas· 
engine ignition. 

Scientifi<, A lnerican SupplelDent 
1 5 22 explain s tll ! y the construction o f a jump·spark coil amI condenser for gas·engine 

igolt.ton. 
Scientific A lnel'iean Supplement 

1 1 24 descnbes the construction of a 6-inch 
spark COIl. 

Scientific AlD e l"i c a n  S u pplement 
1 0 8 7  gives a full acco unt of the makIng at 
H ll alternatlllg current coil giving a 5-incb 
spark. 

Seien t i fi c  A m m'icRn S u pplement 
1 5 2 7 - descri bes a 4-111C h  spark coil and con· 
denser. 

Scientific American SupplelDent 
1 402 gives data for the construction of coils 
9f a defimte leugth of spark. 

fhe above-mentioned set of seven papers 
will be supplied for 70 cents. ' 

Any singl e copy will be mailed for 10 cts. 
M \/ N N  11?>. COM PANY, Publishers 

361 Broadway N ew York 

Conveying apparatus. G. A. Amsden . . . . . . . 851 , 790 
Cooker for oil bearing meal and the like, 

steam, A _  W. French _ _  . . . . . . . . . . . . . . . .  852 , 058 
C'ookeL'. fruit, �I. F. Holbrook . . . . . . . . . . . . . .  852 , 3R!) 
Cooler, H. 1'. Thomas. _ . . . _ . . . . . . . . . . . . . . . . 851 , 844 
Corn cap. W.  E_ K lokke . .  _ _  . . . . . . . . . . . . . . . 852,()2B 
Corn husker and fodder shrE'dder. J.  R. H all 852,271 
Corn husking maehine, J .  W. Paige . _ . . . . . . 851 ,771 
Corn protector, HHss('lman & Smith . . . . . . . . 852,B28 
Corn shocking macbine. D. W.  Smith. 

851 , 699, 851 . 700 
Corset, abdominal, Downer & Hawes . . . . . . . 851 , 926 
Cotton and corn stalk cutter, G .  R. Robin-

soOn • • • • • • . . • • • . . • •  , • • • • • • . . . • • . • • • • • . •  

Cranberry scoop or picker, G. W. Griswold . 
Crank shaft, .1. Poehner . . . . . . . . . . . . . . . . . . . . 
Crate, T. G. Wilson . ,  . . . . . . . . . . . . . . . . . . . . . 

C rib, collapSible, C. E. Raymond . . . . . . . . .  . 
Cross tie. metal. G. R. JamE's . . . . . . . . . . . . .  . 

C ultivator, W. M. Ashmore . . . . . . . . . . . . . . .  . 
Cultivator, cotton, R. H . Purnell . . . . . . . . . .  . 

852.�H9 
852, �8R 
852 . 1 99 
852 . 366 
852,296 
R51 . S lO 
851 , 727 
852, 295 

Cultivator replanting attachment, M . F. 
Hodges . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . .  851 ,750 

Cultivfltor shovel or tooth , Burmeister & 
Boldt . . _ . . . _ . . _ _  . .  _ . . . . . . . . . . . . . . . . _ . . 852, :l1 6  

Current interrupter, electrical, Lord & 
I'}rickson . _ . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ 852 , 1 86 

Current ma{'hinp on single-phase circuit, 
alternating, R.  D . Mersh,on . . . . . . . . . . . . .  852 ,027 

C urrent machinery, alternating, A. S. Mc-
Allister . . . . . _ . . . . . . _ _  . . . . _ . _ . _ _  . . . . _ .  _ 851 , 828 

Current, method of and apparatus for trans-
forming singh' o r  polyphase into con-
tinuous. G.  Faget . . . . . . . . . . . . . . . . . . . . . .  851 .7:18 

Cu rrent motor, .J . Kirschweng . . . . . . . . . . . . .  852 , 022 
Curtain support, W. Luft . . . . . . . . . . . . . . . . . .  R52, 1 87 
Cutting wire. W. R. Gunningham . . . . . . . . . . R52, 1 07 
Decorticating machln(', C. N. Davi s . 852 , 377, 852. R78 
Dental appHan{'(�, C.  M . Dowell . . . . . . . . . . . .  R5 1 , 7:m 
Dental tool handle, J. Bode _ . . . . . . . . . . . . . . .  852, 1 50 
Desk, W. Gaaikpma . . . . " . . . . . . . . . . . . . . . .  , .  8 ;-) 1 , H!)f) 
Detinning proeess, von Knkelgen & Seward H51 JHf) 
Dial ol'llamputing machinf', E. A. Marsh . . .  8;)2 , 1 89 
Display raek ,  N. D, Harding . . . . . . . . . . . . . . . 8!'i1 , 74R 
Displny shelving, R. T . .Toyee . . . . . . . . . . . . . .  852, 2:W 
Dif'ltillation, pro{'pss of, J .  N. Watt . . . . . . . .  Sr.l ,7 1R 
Distilling- eoal, O .  A .  GobbE' . . . . .  , . . . . . . . . . . 852 , 268 
Dit('hing machinf', \V, [Jmstead . . . . . . . . . . . . 852, 207 
Door, C. A. Gloekler . . . . . . . . . . . . " . . . . . . . . .  851,879 
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G E NT L E M E N  
WHO D R E S S  FOR STYLE 

NEATN E S S ,  AND  C O M FORT 

WEAR THE IMPROVED ( 

BOSTON 
GARTER 
T H E  RECOGNIZED STANDARD 

�The Name is �:::�d " "J� �h�f CUSHION W'" BUTTON 
C LAS P 

LIES FLAT TO THE LEG- N EVER 
SLIPS, TEARS N O R  U N FASTE N S 

GEO. FROS� CO.,M&k,",. 
BostoD, Mass., U. S. A. 

ALWAYS EASY 

t �'IJI! Itj �i.i:.'. 
By t h e  W E A T H E R W A X  M ET H O D .  

W e  are t.he only boat builders w h o  sell boat patterns. 
Kllock·do\\1i frames easi ly put t,ogether. Thf', best is the cheap
est. Send for onr lOO-page Catalog J of 1907 mouels. 
BAY CITY BOAT MFG. CO., Bay City, Mich.,  U.S.A. 

c����rt Bicycle In:o Motorcycle 
at small cost by attaching 
th e self-starting Erie � H . P. Power Outfit. 
rrhis includes all parts. 
Anyone can easily make a 
powelofu l lnotorcycle, 
Speed 2-30 miJes an hour. 
�-3 H . P. IUotorcycles . 

Selid st.amp for either  C,ttnlog 15 one-cent stam�)s for new uook, 
Motorcy(�I�." It tdls about 

the mechalllsm, cal e ,  operation, to get more power, etc. 
tUOTORC\:'CLE EQUIPlllEN'I' ('0., I'i I,ake, Hammondsport, N .  Y. 

" Success " Autom o b i l e ,  $250 
�m*i��r ��:���::y 

d
��t�.

le
, ;

c
li�h�

i
��;o��� 

steel-tned A uto hu, gv. 
Suitable t o r  C i t y' or 
cotmtl·y use. S p e e d  
from 4 t o  2 0  miles an 
hour. Our HI07 l\'1odel 
Ims an extra powerful 
e n gine, p a t e n t  ball ·  
bearing wheels ; plice, 

. _ $275. Also 10 h. p.  $400. 
tires $:!n extra. WrHe for descriptive literature. 
HSucccss" Auto-Buggy l1lfg. Co., St. Louis, DIo. 

Everything  for the AUTOMOBILE 
and AUTOMOBILIST 

Our 1 9 0 7  Catalogue 
No. 32B. 150 pages. 1000 
illustrations,5000 l�rices 
with d e s c  r i  p t 1  o n  s, 
yours for the asking. 

AUTOM B l l E A N D  SUPPLY CO. 

A Motor-Cycle or Launch At Small Cust by using ons of 
Our A.ttachable Outfits. We have Finished M ot-ors or 

Rough Castingg from l� to 10 
horse power for 

Auto. Marine or Stationary. 
Send stamp tor catalogue. 

STEFJ.!'EY MFG. CO., 2941 W. Glrard Ave., Phila., Pa. 

ELECTRIC LAUNCH MOTOR. - THE 
design in thi,S paper is for a mOtor of unusual simphcity 
of construct lOn, wbich can easlly be ouilt by an amateur 
at small cost. It is intended for a boat of about 24 feet 
over all and 4 feet 6 inches beam. drawmg 18 incbes, and 
if! capable of propelling such craft at a speed of 7 mdes 
per tlOur. Ill ustrate.} with 21 cuts. See SCI EN'I'IlhC 
AMERICAN S UPPLKMEN'I" No. 1 202. Price 10 cents by 
mail, from th is office, and from u d  newsdealers. 

Keystone Well Drills 
t o r  Artesian (l n d  Ordlnurv 'VuteY 
Wells , �lineral l'rospect'ing and 
Placer Testing tor Dred�ers , 
Deep Drillin� for Oil and (hs : 
Contntctor'r; Blast Hole Drillil lg, 
Rher and Harbor Exploration, ek, Our fiVE: catalogs are text
books in these hnes. 
KEYSTONE W Ell WORKS 

Beaver Fal ls.  Pa. 

Marine Engines ra��l ct�:
e

�ndbOt�)t�:inre{�a
u
fl�� 

Perfect in every mechameal detail. Designed and bUIlt by oldest marine 
engll1e bllilders in the \Vest.. Greater speed, more power, Jess vibration 

per H. P. than any manne engine 
bmlt. Two speeds. 1 to 500 H. P. 
" cycle. Single,  double, 4, 8 and 
1 2  cy linders. Don't place your 
order until you geL our latest pam, 
phlt't and prl('es on engines and 

marine httings. 
':'.616 DeKalb St. 

St. Louis, U. S. A. 

Kerosene Oil Engines 
Marine, Stationary, Portable 

NO D A  N GER, Maximum Power Light
est Weight, Simple. Reliable, Economical. 

�gn�a*\�i��
es

�hI�i�n���d�iOw�re 1��8��:: 
logue S. A. P- No charge for packing. 
INTERNATIONAL OIL ENGINE CO. 

38 Murray St. ,  New York, U.  S. A .  

Scientific America.n MAY I I , I907. 

Door check and closer, Bardsley & Rosen� 
tretel' .

' 
_ . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  851, 640 

Door closer and check, combined, W. M. 
Armsbary . . . . . . . . . . . . . . . • . . . . • . . . . . . . .  

Door, grain, G .  W. Kellogg . . • • . . . . . . . . . . . .  

Door ovener, electric, J .  Loch . . . . . . . . . . . . .  . 

Door spring apd stop, A. C. Wyman . • . . . . .  
Doubletree attachment, J. F. Butterfield . .  . 

Draft apparatus, G. M. Sommer . . . . . . . . . . .  . 

Draft appliance, R. Leitz . . . . . . . • . . . . . . . . . .  

Draft equalb:;er, A. Kurdle . . . . . . . . . . . . . . . .  . 

Drag. G. E. Ketchum . . . . . . . . . . . .  " . . . . . . . .  . 

Drapery supporting device, C. Levy . . . . . . .  . 

Dra\ver stop, Tuell & Borgerding . . . . . . .. . . .  . 

Dra\vers, apparel, II. p. vVheeler . . . . . . • . . . .  

Drawing instrument, H. Mettler . . . . . . . . . . .  . 

Dressing devh�p, rotary, V. Spietschka . . . .  . 

Drier. See Hair drier. 

851, 972 
852 . 11 3 1  
852,279 
852,091 
851, 648 
851 .9m 
851 ,814 
851 . 676 
851 . 943 
851 , 678 
852,247 
852,364 
852. 132 
851 , 702 

Dry battery. O. D. Manville . . . . . . . . . . . . . . . .  852:, 188 
Dry pan crusher, J'- W. Boltz . . . . . • . . . . . . . .  852 , 1 60 
Drill. D. B. I<]dwards . . . . . . . . . . . . . . . • • • . . . . .  852. 109 
Drilling machine. E. Westberg . . . . . . . . • • . .  85;!,046 
Dust defiector. Replogle & Thackray . . . . . . •  852,035 
Dye of the quinophthalone series and mak· 

ing sa.q1e, yellow sulfill, A. Bertseh-
mann . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .  852, 158 

Elastic comb, M. Hess . . . . . . . . . . . . . . . . . . . . .  852,2 73 
FJlectrlc cables. drying". W. B. Hale . . . . . . . .  851,747 
Electric circuit controller, hand-operated, 

R. P. Jackson . . . . . • . . . . . . . . . . . . . . . • . . .  852,386 
Electric circuit switch, automatic, C . H. 

Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  851 . 808 
Electric conductor supporting device, B.  J .  

Jones • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  851 , 67 1  
11]leetric elevator, H. F. Gurney . . . . . . . . . . . . . 851 ,9R4 
Electt'ic furnace, H. N. Potter . . . . . . . . . . . . .  851, 961 
FJlectric motor and othpl' apparatus in which _ 

tlwre is magnetic fiux. R. D. Mershon . 852, 028 
Electric motor controller, C. A. Dresser . . . .  851 , 804 
Electric motor controlling apparatus, R. 

P. Jackson . . . . . . . . . . . . . . . . . . . . . . . . . . .  851 , 662 
Electrical systems from lightning and other 

static disturbances, protection of, R. 
D. Mershon . . . . . . . . . • . . . . . . . . . . . . . . . .  852. 026 

Electrically controlled elevator, W. D. Lutz 851 , 682 
Electrically controllpd elevator, C. & F. C. 

Naujoks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  851 . 829 
I�lectl'omagnet, R. P. Jackson . . . . . . . . . . . .  851 , 663 
Electromagnetic separator, W. Blackmol'P. 85 1 , 979 
Electrotherapcutic instrument, J .  Vii'. Moliere 852, 133 
Elevator control device, automatic, S.. S. 

852,358 
85 1 . !l33 
852,048 
852,072 
852 , 351 

Teague . . . . . . . . . . . . , . . . . . . . . . . .  852 , 357 , 
Elevator eon troller. electric, H. F. Gurney. 
Elevator safety means, M. T. "'Teston . . . .  . 

Elevator safety stop, J. N. :Michell . . .  ' • . . .  
Engine, D. A. Seyler, Jr . .  , . . . . . . . .  "' . . . . 

Engine cylinder, explosive, Bigsby & Bar-
hoff . . . . . . . . . . . . . . . . . . . . . . . . . . .  �5 1 . 977,  851 , 978 

Engines, fair lead for donkey, H .  Holmes . 852,062 ·  
Excavating machine bucket, C .  C .  Jacobs . 851, 888 
Excavator, \V. R. Martin . . . . . . . . . . . . . . . . .  852 , 1 3 1  
Exereising apparatus, electric, A. B. Mc-

Millan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  852 . 1 93 
Expanding bit, A. E .  Swanson . . . . . . . . . . .  851 , 783 
Explosive, F. Sparre . . . . . . . . . . . . . . .  gG2, 142, 852 , 1 4:3 
Explosive engine, C. Schultz . . . . . . . . . . . .  851 ,779 
J<.ixtension table. 1\-1. J. Bowman . . . . . . . . . .  851, 859 
Fan attachment for sewing machines and 

the like; .r. P. Coleman . . . . . . . . . . . . .  851 , 651 
Fan attachment� motor, B.  Ifesenfaier, Jr .  852, 055 
Fan, rotary, J. W. Harding . . . . . . . . . . . . .  851 , 6GO 
B'aucet, self-closing, W. M. Bashlin . . . . . . . 852, 155 
Feed box for poultry, F .  G. Allen . . . . . . . .  852,2 1 1 

InstIllctl'Ye Yolumes ! ���
G:ill�f . .. ���ti;�������.�����: : :�:: :�: ::::::: Head rest, B. K. Ackley • • . . • • . • . • • • . . . . . .  851 8 ;; 1  

Headlight, M. E .  Fuld • • • • . • • • • • • • . • . . • .  852
'
2G5 i Heaters. See Oil heater. 
' 

===================!!!!!!:: Heat�ng furnace, L. A. Fisk . • • • • . . • . . . •  852 , 056 
IIeatlllg system, J. D. Jones . . . . . . . . . • . •  852 OM 
Heel, detachable, Greenstein & I.ednitzky . .  8G2 : 1 7 8  Scientific American 

R.eference Book 
I �mo. � 1 6 Pages. Illustrated. 6 Colored 

Plates. Price $1.1)0,  postpaid 
The result of the queries of 

tbree generations of readers 
and correspondents is crYSLal
lized in this book, which has 
been in course of preparation ��! ��O����y i!i.�l�n��BJt��: ness man. It deals with mat .. �r�� ����t����;i�� 6O,�f�c��' 
and is much more complete and m 0 r e exhaustive than anything of the kind which 
has ever been attempted. 'J1he 
" Scientific American Heference Book " has been compiled 
after gauging t h e  k n o w n  
wants of thousands. I t  has 
been revised by eminent sta
tisticians. Information h a s  been drawn from over one ton 
of Government reports alone. 
It is a book of everyday refer .. 
ence-more useful tban an en
cyclopedi.a, because you will find what you want in an in .. 
stant in a more condensed 

e�ce alone have made - it ��:�tbl�
i
f�l tb�

a
�ugfts�����:f 

the SCIENTI Il' I C  A�lERICAN to pre�ent to the purchasers 
of this book al�remarkH.hle aggregation of information. 

H o m e  Mech a n i c s  
f o r A m a t e u r s  

'1'his book bas achieved an Wlparalleled success in  
O
De week, and a Special Edi

tIOn of 4,000 copies has been 
onlered. It is by far the 
largest and best book on the subject ever offered at 
such a low price. It tells 
bow to make things the 
right way-the U only ' way 
-at small expense. It will 
prove of value to you
much more than you real ... 
l ze. Do things with your hands. Send for a circular giving contents-the circu
lars cost only a cent- the 
book $1.50 postpaid. If the 
book could meet you face 
to face you would be the 
first to purchase. The first 
large edition is almost 
gone, order to�day. 

Hoe and rake bandle, O. Stewart . . . . . . . . . .  852 2'·15 
lIorn, electric, II. Cw�anyi . . . . . . . . • . . . . . . .  851 : mm 
Horseshoe calk, W. B.  Cole . . . . . . . . . . . " 852 , 3 1 7  
Horseshoe nail making lllachillP, S. M. Cut-

ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  852 . 37G 
Hose clamp, H .  E. CrandalL . . . . . . . . . . .  _ 8G l . 6o:� 
Hose c�ampJ Palmer & Taylor . . . . . . . . . . . .  851 , DHO 
Hose .plpes to pipe ends, fastelliltg of, C. 

NIelsen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Hose supporter, C. J. Ljunggrcn . . . . . . .  . 

Hot air register attachment, A. O . .Tolles . .  
Impact motor, rotary . .T. r:r. Pritchard . . . . .  
Incandescent light attachment. W. V. n.  

8�2 .��! 
RD2 • .  _).-,,) 
g52, O(tJ 
852 , 21.n 

Kelley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 852 . 1 2 1 
Index head, J.  Parker . . . . . . . . . .  _ .  , . . . . .  851 , 8:H 
Insulator', H. Stotz . . . . . . . . . . . . . . . . . . . .  R51 . 70;) 
Invalid handling deviee, W. N .  Mason . . . .  852, 280 
I roning boa'rd, D. Block . . . . . . . . . . . . . . . . . .  852 . ::n:� 
.Jar wrpncb, l\lacy & Wilbur . . . . . . . . . . . . . .  8fi2 .2:14 
Joint plate, L. W. Kershaw . . . . . . . . . . . . . . 852,2TH 
Journal box, J. Pearson . . . . . . . . . . . . . . . . . . .  R52, () :�2 
.Toul'nal box lid , \Villiams & Harrison . . . . H),) 1 . 850 
Key action, 1\1. Milll"r . . . . . . . . • . . . . . . . . . . .  k3l , k!J! 
KllockdO\vn box, T. 'Vertz . . . . . . . . . . . . . . . .  8fi2 , 24B 
Label pastel', Byl & Eo('hlpl' . . . . . . . . . . . . . .  8.)2 , 2 1 !) 
Lacing terminal fasteJler, I,'. H. Steiniger . 801, 70:1 
Lacings, machine fOI" llwnnfacturing shop 

or similar, W. n .  Church . . . . . . . . . . . . .  852 , 1 (}:; 
Laetose from glucose, making. J. A. ,Just. RG1 , n7 '1 
Ladder, folding, N. Schaefer . . . . . . . . . . . . .  g),)l , ()PG 
Lamp burner, J . A. Mosher . . . . . . . . . . . .  _ .  8ti 1 , R2'1 
Lamp support, incandescent, E. Beaudette . . 851 . 97;) 
Lnst, "T. IiJ. Trufant . . . . . . . . . . . . . . . . . . . .  851 , !){)S 
Latch . gate, B. S .  Rector . . . . . . . . . . . . . .  852. 240 
Lawn trimmer, S. O. Suvvyer . . . . . . . . . . . . .  Ro1 . 840 
Lead oxid, making, C. A. HaH . . . . . . . . . .  852 , :-�25 
Leather, coloring, "-T. ::Vr. Norris . . . . _ . . . . . Stil , n!))') 
Leather skiving machine. P. J .  Lapham . . . 852.277 
Letter case, W .  A. Tilley . . . . . .  _ . . . . . . . . . 802, :;04 
Level aL'1 inclinometer, gravity plumb, C. 

B. Watts . . . . . . . . . . . . . . . . . . . . . . . . . . .  851 . 7 1 7 
Leveling dt�vice, H. Brown . . . . . . . . . . . . . . .  852 , 01 :_: 
Life lines, means for projectillg and an-

choring. 1\feyer & Rogers . . . . . . . . . . . .  851 , 824 
Lifting apparatus. IJ. O . Beaudet . . . . . . . . . .  851 , H 1 2 
Lighting, vacuum tube, D. M. Moore . . . . .  8Gl , 6,s::; 
Line locJdng mechanism , A. Schneploch . . . . 852, 400 
Liquid, means for delivering measured 

quantitips of. R. P. Park . . . . . . . . . . . .  852 , 343 
Liquid purifying apparatus, C .  Schmidt . . . . 85 1 . 778 
Load hinder, A. L. Cox . . . . . . . . . . 851 , 8G6, R51 .8G7 
Loading device, J. 'V. Pim . . . . . . . . . . . . . .  8til , 8:)� 
Lock, C. JjJ. Scribner . . . . . . . . . . . . . . . . . . . . . . .  8 5 1 , 900 
Locking device for containing eases, E. B. 

Craft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85 1 , 868 
Locomotive, gathering, J. 1\L Roan . . . . . . .  851 , S:n 
Log turner, D. A. Kennedy . . . . . . . . . . . . . . 8f.i2, 2�n 
Logotypes, producing, P. T. Dodge . . . . . .  852 . 224 
Loom shuttle, H. 'V. Braekell . . . . . . . . . . . .  Sfil . G-17 
Loom shuttle, C. AHlcJ·y . . . . . . . . . . . . . . . . .  _ 851 ,853 
Loom with sliding front plate for the shut-

tle box, automatic shuttle changing, E. 
S. Stimpson . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Lubricator, C. F. Schroyer . . . . . . . . . . . . . . .  . 

Lubricator, A. Byington . . . . . . . . . . . . . . . . . .  . Feed ,yuter strainer for locomotives, A. C. 
Bottger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Feeder, automatic boiler, J'. H. MUrray . . .  . 

�gk��� 310 J'ages 3:.16 Eugravings Price $1 .� 0 ��n �g�. ahac1{�e�1�
m
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o
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851 ,905 
852 ,O�9 
8[)2 . 1 6::; 
81\2,208 
851 ,7�O 
851 , 741) 
851 , !)28 
852 , 2 1 $ 
8fi2, (',(iD 
8fi2, 1 (j:� 
�5 1 . 848 

li'ence clip, wire, M. Howard . . . . . . . . . . . •  

F'ence machine, wire, I . N .  ]'I'lorfol'd . . . . .  . 
Fence post and fastening device therefor, 

metallic, R. :Mattice . . . . . . . . . . . . . . . . 852,235 
Fence tie, wire. C. Hendershott . . . . . . . . . .  851, 807 
Fender. See Car fender. 
I<'ile, letter. J. J. Dettwyler-Bruderlin . . . .  851 , 870 
File, paper, C. F .  McBee . . . . . . . . . . . . . . . . .  852,288 
Fire box and grate, adjustable, E .  A. 

Probst . . . . . . . . .  " . . . . . . . . . . . . . . . . . • •  " 852.294 
Fire escape, }\\ J. Bryant . . . . . . . . . . • . . . . . .  851,862 
li"ire extinguisher. C. E. Buell . • . . . . • . • . •  851 , 863 
Fire extinguisher. H. Mikorey . . . . . • . . . . . . . .  852 . 393 
Fin�arm sight, G. H. Conrad . • . . . . . . . . . •  852 . 1 06 
Firearm sight, G . E. Albee . . . . . . . . . . . . . .  852 , 1 52 
Fjreproof building construction, C. Collins . .  85 1 , 9 1 9  
Fishing reel, W.  R.  Marhoff . . . . . . . . . . . . •  852 ,070 
Flax treating apparatus" Ii" H. Richards . .  852, 39H 
Flexible ,vbeel, E. \Yigglesworth . . . . . . . . .  852,006 
��loor construction, J. KahIl . . . . . . . . . . . . . .  852 ,2:�O 
Inoor waxing machine, C. B. ",-rattles . . . •  852,087 
Flooring. J. MC'lntyre . . . . . . . . . . . . . . . . . . .  851 , 768 
Flue joint structure, A. Leggett . . . . . . . . . •  852 ,278 
Flue support, \V. L. "'il1iamson . . . . . . . . .  851 , 720 
B'luid pressure controlling device, G. H.  Gil-

man . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . .  851 . 878 
Flux, C .  Ellis • • . . . . . . . . . . . . . . . . . . . . . . . . . .  852 . 0 1 7 
Flying machine, M. Nial . . . . . . . . . . . . . . . .  851 , 895 
Flying machine, B. COllllolly . . . . . . . . . . . . . 852,221 
li"olding machine delivery meehanism, S. 

Wheeler . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . 852,089 
Foot power machines, device for promoting 

the impf'tus of, A. J. Pierce . . . . . . . . . .  852, 034 
I,'ruit gatherer, A. A. Smith . . . . . . . . . . . . . .  852 ,082 
Fruit jar. G. E'. Wellhouse . . . . . . . . . . . . . . .  851 ,  7�8 
E'urnuee. J . F. Monnot . . . . . . . . . . . . . . . . . . .  851. 992 
Furnace rail, 1\1. Sklovsky . . . . . . . . . . . . . . . .  852, 000 
Fuse holder, J. C. Ralls . . . . . . . . . . . . . . . . .  851 .997 
Fuse terminal, safdy, J. Sachs . . . . . . . . . •  852,037 
Game apparatus, 'V. J. Thomas . . . . . . . . . . .  852 , 085 
Game appliance, Charity & Critchley . . . .  851, 864 
Garment supporter, I,'. L. De Graff . . . . . • . .  851. 923 
Gas cut off. automatic, R. K. Stevens . . . .  852,355 
Gas generator, acetylene, L. Pederson . . . .  851 ,772 
Gas generator, acetylene, J. '1'. Kittredge . .  852, 066 
Gas igniter, electric, F. C. N ickel et a I . . 852,342 
Gas producer, C. L. Huston . . . . . . . . . . . . .  852, 228 
Gas producing and heat generating pro-

cess, A. E. Johnson . . . . . . . . . . . . . . . . . •  

Gas prodUcing apparatus, G. �larconnet . .  
Gas regulator, D. P. Skellenger . . . . . . . • • •  

(iate, A. Hendrich . . . . . . . . . . . . . . . . . . . . • •  

Gpar, changeable drivE', J. 'Yiechmann . . .  
Gearing, alternating, M. L. Moses . • • . • • .  

Girth, J. W. Gardner . . . . . . . . . . . . . . . . . . •  

Glass and show cases, fastening for plate, 

851, 756 
851 . 954 
851 , 999 
851.936 
852 . 3 ] 0  
852. 394 
852,050 

C. III. Conley . . . . . . . . . . . . . . . . . . . . . . . •  851 . 920 
Glass articles, shaping, \Y, E .  Bock . . • . .  852 , 098 
Glass delivering apparatus, molten, R. S. 

Pease . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . .  852,196 
Glass, dra\ving, R. S. Pease . . . . . . . . . . . . . . . .  852 , 197 
G]nss, form ing aperturps in . G. A. Macbeth 852, 129 
Glas� making apparatus, R. S. Pease . . . .  852, 39G 
({lass, making wired , R. A. B. Walsh . . . .  851 , 787 
CHnas Rhaping machine, W . . E. Rock . . . . . . 852,097 
Glass shaping machines, mold for, W. E. 

Bock . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' .: "  852,099 
Gluing machine, J . Alger . . . . . . . . . .  ' . . .  ' . . .  851 ,852 
Go cart hody. W. A. Marqua . . . . . . . . . . . .  851 , 820 
Goods handler, E. E.  Welch . . . . . . . . . . � . .  852, 301) 
Governing meam; for internal combustion en-

ginf's, R. Hpnnig . . . . . . . . . . . . . . . . . . . .  852,272 
Grab hook, A. W. Robinson . . . . . . . . . . . . . .  852 , 3-t8 
Grain binder, If. l\IoIitor . . . . . . . . . . . . . . . . .  851 , 825 
Grain separators, distributer for, M. L. 

Barbeau . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . 852 ,0'50 
Gravel spreader and road levpler, D. M. 

Trabue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  851 , 7 1 2  
Grinding and polishing machine, F. I�. O. 

"'l"ads\vorth . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Grinding" apparatus, Grosvenor & Coolidge . 
Guide, J. R. Mitclwll . . . . . . . . . . . . . . . . . . . . .  . 

Gun, semi-automatic, Benet & Mercie . . .  . 

852, 40:3 
852 ,021 
852. 0n 
852,253 

Guns, cartridge uet\cctor for top ejection, 
W.  Bennett . . . . . . . . . . . . . . . . . . . . . . . . . .  851 .643 

Guns, cartridge deflector for top ejection, 
T. C. Johnson . . . . . . . . . . . . . . . . . . . . . . 851 . 660 

Guns, telescope attachment for. T. C. 
Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Hair drier, C . S. Mason . . . . . . . . . . . . . . . . .  -
Hammer, drop, Lamb & Griggs . . . . . . . . . .  . 
TIilmmer or the like handle, I�. F. Tarbell. 
narrow, .r. c. Ferguson . . . . . . . . . . . . . . .  . 

Harrow riding attachment, G. Huisman . .  
Harv('ster attachment. A. G. BestgPl1 . . . .  
Harvester cutting apparatus, COrTI, W. H.  

Tilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

IJat dipping apparatus. A. W. Hilsinger . .  . 

Hat fastener, H. V. Levison . . . . . . . . . . . .  . 

Hat pin, l\f. Lowy . . . . . . . . . . . . . .  · ·  . . . . . .  . 

Huy and stock rack. D. I-". Ryder . . . . . . . .  . 

852. 1 1 9  
851 . 7 (14 
851 . 677 
85 1 . 7 07 
851 , 657 
852, 1 1 8  
852.00:3 

851 , 785 
851 . 809 
852, 1 25 
852.128 
851 ,777 

Hall carripr tracks, hinged extension for, 
J. A. Cross . . . . . . . . . . . . . . . . . . . . . . . . . . . 85 1 . 869 

Huy loader, E. A. Johnston • • • • • • • . . . • • • •  851 , 670 

E o  I S · Marker, C . Beckmann . . . . . . . . . . . . . . . . . . . .  . 

xpertm enta CfenCe J\:farker, land. A. E. Lp Blane . . . . . . . . . .  . 

. Mussage irnplem('nt. L. B. Bnchamll1 . . . .  . 
B GeORGE n HOPK INS I J\.futeh making mnchhw, \VPilVPt" & Lallx . .  

y ... ' . Measuring attacbmellt for bottle stopper". 
Revised and Greatly Rnlarged. 2 Octavo Volumes. 1,100 A. Morrjson . . . . . . . . . . . . . . . . . . . . . . . . . . . 852 ,074 

Pages. 900 Illttst1·aNons. Cloth Bound. Postpaid, I Measnring instrument, electrical, A. O. BPH-
$5.00. Flal! MOl'acco, Postpaid. $7.00. ecke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8r. l . 97G 

_EXPliJltl l\I EN'I ' A IJ 8C l:tnNCI'1 is so wen known to 1 Metal bodies, making compound, J. F . ,.. � 

many of our readers t h at It is h ardly necessary now to : Monnot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88 1 , hR4 
giye a description .of I �{etal coating apparatns, .T. F. l\lonllot . . . . . Hill ,!)!):: 
thIS work. :\lr. Hopkms l\-letal converting apparatus, n.. L. Lloyd . .  8:".i1 , 8 1 7  
deCld

t
�d 

t 
SC}te m

l
�nt�s Metals, convel'ting ,  R. L. Lloyd . . . . . . . . . .  851 . 8 1 6 

��ge8Sa�y �o ��� e 
e M�tanic stl'uetut'e, :g.  A�olloy . . . . . . . . . . . . 851 , n91 

new edition of thi��or: i Milk , an� cream pastf'Ur.lzpr and cooler, 
in order that the many � . <;ombmed, 

.
• r. L. A�lels . . .  : . . . . . . . . . . . .  851 ,971 

wonderful discoveries i
l
MIlkmg mnchme operatlllg de-VIce, B. & F.  

g� ���
e
d
n
es�:r�:dnr��� MilllI;�

n
����Ifnp," \V: · ' P��t���s : : : : : : : : : : : :  ��J:��A 

pages. Since the last l\fi::;a�r. See Concrpte mixer. 
edition was published.. l\Hxing machine, Bla ke & Longshore . . . . .  852,40G 
wo nd e r f n  I develop· Molds, forming. J. F. WilIpy . . . . . . . . . . . .  851 , 849 
ments In :WIreless tele- Molding or hriq\l�ting, apparatus for pre-
graphs, tor example, I paring pulverulent materials for G have been mad�

b 
It I J. 1\..fa shek . . . . . . . . . . . . . . . . . . . . . .  ' . . . . : 8u2, 024 fu��� tb�le:�a�6d dea,

r�f l\lolding o�·. briqueting. preparing pulverulent h _ 

new matter sbould be �atel'ldlH for: G. J. M�shek . . . . . . . . . . 8.)2,02a 

added to 'the  work in Moldmg or fOl'mmg llH'chuJIl Rm, P. Hunt . 85 1 . n:m 
order to make it thor- I ].\lop wringer, \V. W. Todd . . . . . . . . . . . . . . 852,0'4:1 
olijZhly up�to-date and Motion. mpchanism for imparting and re· _ 
with this  object in f view I versing, Mpase & Price. ' . . . . . . . . . . . .  8Gl , .s 2 1  

some 200 pages have Motor, R. Philippe . . . . . . . . . . . . . . . . . . . . .  8fi2 ,Oa:1 
been added. On ac� Motor control system. W. L. MerrilL . . . . .  851 ,82:J 
C?uut of tbe mcr.eased Motor starter, automatic, C . D. Knight . . .  851 , 8 1 1  
SIze of the work, I t  has  l\.fotors. electrically braking alternating cur� 
�
t
ee

r �
ece

t
sary to

l
divide rent. W. A. Layman . . . . . , . . . . . . . . . . . 851 , 891 

han3sgmei;° bb�n�
m�� , Motors, starting alternating current, W. A. 

bn ckr-mi . Layman _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85 1 , 890 
________ "_'_� . Mower, .T. H. Sherrard . . . . . . . . . . . . . . . . . . .  851 ,901 

A Complete ElectrtOcal �i�;;;�
r
'Shl::�

n
fe�' d��I�:CI��Or����t�d: ' ii: 'K: 852. 32 1  

Sanuell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  852.299 
Musical compOSitions, reproducing, H. P. 

LtObrary B

. 

all . . . . . . . . . . . .
.
. . . . . . . . . . . . . . . . . . . . . .  852 , R 1 2 

Musical instrnment piayf'l'. pneumatic, G .  
I'. TIralJ(1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 852 , l G1 

By Prof. T� O'COI\:OR SLOANE Muskal instrnmpnts, uwehanism for making 
master sheets of. H. N. Cross . . . . . . . . 8G2 , 2Gl 

An inexpensive library 
of t h e best books on 
ElectriCity Put up in a 
neat f o l d i n g  box. a s  
shown in cut. For the 
student. the amateur. the 
workshop, the electrical 
engIneer s c h 0 0 1 s and 
colleges. ' Comprismg five 
books. as fol lows 
ArithmetIC of Electricity 

138 page" . . . $1.00 
ElectriC Toy Makmg. 140 pages, . • .  $1.00 
How to Become a Sue 

cessful ElectrICian, 189 
pages • . . , $1.00 

Standard Electri'cal D1C· 
tlOnary. 68'2 palle'. $3.00 

Electricity Slmphfied. l"S Five volumes, 1,300 pages 
pa!(es. . . .  $1.00 ana over 450 Wu,strations 

.A valuable and indupensable addition to ev€,/,y library. 
O U R  G R E A T  !,; P E C I A I, O F F E R .-We will 

r:;��tf:�fo
a
ttg ���ha�S;:/il��t��f����3�I�gl���3���on"e�� 

foldIng box, as shown In the illustration. at the �pecia l  
Reduced Price of $1).00 for the complete set. The 
regular price of the five volumes i s  $7.f)(l. 

The New 

Net, trawl, R. R. Olwp . . . . . . . . . . . . . . . . . .  8[)2 . 1 :15 
Nut loek, 1\1. RosenkrHnz . . . . . . . . . • . . . . . .  8rll , 9G4 
Nut lo('k� axle, A . •  1. Ciarrison . . . . . . . . . . . .  8rl2, 1 7G 
Oil burning apparatus, E . •  r.  lfof;tpr . . . . . .  852, R82 
Oil hurlling Systpill , �Taerate & �roompy . .  8Gl ,95:� 
Oil heatpl', A. K . .Tohns . . . . . . . . . . . . . . . . . •  8fi 1 , 7G5 

I Oilpr, Sllnp 1ev('r, J . H. Deare . . . . . . . . . . . . 852 , 3 1 9  
I Oiling deviee fot" feed grinders, L. B. :Me-I , Cilrgar . . . . . . . . . . . • . . . . . . . . • • • . . . . . . . .  851 , 767 
Ore mill, J. Johnson . . . . . . . . . . . . . . . . . . . . . .  8 5 1 , 757 
O res for ID('tallurgical purposes. forming 

I blocks of, A. Ronny, reissue . . . . . . . . . .  1 2  6,1� 
Oven, S. rrory . . . . . . . . . . . . . . . . . . . . . . . . . . . .  851 ,7 1 1 
Package, fahric shipping, 'V. L. Penney . . .  852,:)07 
Packing, metallic, C. C . IIagPllwn . . . . . . . .  8G l , 74fl 
Padlock, pennntation, 1\1. J. O ' Ll'fll'Y . . . . .  , 852 , 201  
Pan lid, W. C .  Vernon . . . . . . . . . . . . . . . . . .  Sil l , n un 

Pan support, It. P. Cook . . . . . . . . . . . . . . . .  8G2 , 22:1 
Paper container and cutter, 1'011, S .  l\L 

R'llDsev 831 , 835 
Paper': cl�t'fer f��' d'�pie'X: 

. 

�h(:il '��'e'l;i���: 
. J: 

Chesney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  852 , 1 68 
Paper holder and cutter, roll, C. n. Patter� 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $51 , RR2 
Paper pattern, G, M.  Laub . . . . . . . . . . . . . . .  8G2, ��;�2 
Pappr p(�rforating or impreSSing machine, 

C. Carlton . . . . . . . . . . . . . . . . . . . . . . . . . . .  81)2 , 375 
Peat caruonizing apparatus, H. J. "!ick-

ham . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  852,OnO 
Pehble mill lining. M. F. Abbe . . . . . . . . . . . .  �5 1 , (;:\7 
Pen fonntain, P: E. Wirt . . . . . . . . . . . . . . .  87:i2 , :Hl� 
Pen�i1 Ii'. n .  Lippincott . . . . . . . . . . . . . • . . . .  85 1  , 8n:� 
Perfor�tor gage, J. Dahly . . . . . . . . . . . . . . . .  851 , ()56 

By T. BYARD COLLINS l'eroxids. forming monobasic organiC, A. 

l�mu. 314 Pages. 160 l l l u stratious 
C. Houghton . . . . . . . . . . . . . . . . . . . . . . . . . .  801 .7 52 

Agriculture 

C loth� price, $2.00 
Pbo

�����
e, . �����:��� . .  �

i
.��I.C:��

, 
. . �85r;;;t 852,372 

This new and valuable work sets fortb the changes Photog-rnphic films producing pidnre copies 
wbl.Ch hav� taken place in Americall agricultural me- by mefll1S of t'ranRfer. C.  Pietzuer . . . . . . R 5 2 ,  1 :16 

thods WhICh are transforming farm hfe, formerly so Piano action, Bmvpp & White . . . . . . . . . . . . .  85 1 , G46, 
hard into tbe most independent peace!'ul and agree Pick ,  mining or cutting machine, T. N. 
able 'exlstence. Farm life to-day otfers more inouce: "Tallace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 5 1 ,970' 
ments than at any previous period in the world's history. Picture mounting deviee, A. "'l". Engel . . . . 8g �' Rl.§-
and it is calling mI l l iOns from the desk. The'present Pipe couplin��, .r. T. 'Villis . . . . . . . . . . . . . .  R.l2 . ,)6;..-
work is one of the most practical treatises on tbe sub· Pipe conpling sealing device, H. F. Gray . . .  �fil . n2!) 
j
e
fh:��

C
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a
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e
���

e
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u
�g'tbe subject. Contents Pipe coupling, train, J. A. ITrPllze1 .  . . . . . . .  R5t ,80G. 

1. 'I'ne New Call to tbe Farm. - Il. 'rile New �ou _ Pipe cllttpr, P. Mc(i rpgor . . . . . . . . . . . . . . . . . . k::;2 . :� 4 1  

Irrigation.-IlI The New Ferti l tzation,-IV. 'l' be New Pipe liftf'r, L .  Rf'idd . . . . . . . . . . . . . . . . . . . .  Rri2, 1 :�8 
Transportation. � V. New Interests. � VI. New C>a� Pipe winding ma('hinf',  .r. S. F. Marks . . . .  H!)2 , H :�7 

tions.-VII. New Vartetles.- VIII. New Practice.-IX. Pipe wrench ; .T.  Hartigan . . . . . . . . . . . . . . : , "  852 , 327 

New Machinery.-X The New InspIration. Pipps or conduits, apparutus for malnng 
sectional, J .  C .  Mitchell . . . .  _ . . . . . . • . . .  852 , 029 ;::r Specwl ctrcular of contents ot the-sc volumes sent free 

I Planer, open �ide, A . .Tohn.ston . . . . • • • • . • . • .  852, �?9 

MUNN & CO" 3 6 1  Broadway , New York ' Planing machwe, R. J. MIllne,,. . . . . . . . . . .  852 , u39 



BUILD '¥OO�lllrf' owN B RI 
By the Bro o ks System offu ! !  s i ze patterns 

alld i l l u strated i nstruct ions.  
Pgtterns of  all Rowboats and Canoes, 

$1 . 5 0  to $2. Launches and Sailboats, 
20 feet and under, $4 to $5. From 21 
to 30 feet inclusive ? $5 to $10. . 

We sell frames w1th patterns to fi11lsh 
for less than it costs others to manu
facture.  

$1 5-pnce of I6-ft. launch frame 
(N o. 5) complete with patterns and in · 
structions to finish. $20 -price of 22-
ft. speed launch fn;me (No: IS) comp�ete 
with patterns and 111structlOns to fi11l�h. 

21 ,31I  inexperienced people b U l l  t 
boats last year. vVhy not you ? 

. 
Free Illustrated Catalogue quotes pnces on 

other patterns, knock-down fral11es with pat
terns to finish. and complete knock-down boats 
_laul1ches- sailboats-rowboats and canoes . 

Satisfaction guaranteed or money refunded. 

e n c e 
I we e n  a 
Wachusett 
Coat Shirt 
aHd t h e  av
e rage pul l ·over · 
y o u r · h e a d  
kind ; as great 
as between 3 
ste m winding 
watch and t h e  
o l d  fashioned 
kev wi ncier 

Y o u  p u r  
chai>e t h e  best 
watch available, w h y  n,)t ap p l y Jhis  rule I tJ 
the se lect ion o f y o u r  sh i rt, 1 

WACHUSETT COAT SHIRTS promote 
ease and d i s patch in  dresslIlg Save time, 
temper, t o r m e n t .  Styl ish and durable
c h eapes t because be,!.  

Ask tOf ' WaclJusett" make Bookle t t r ee  
WACHUSETT SH I RT COMPANY 

Dept. 2, Leomill�tcl· .. ll a  ... i!O. 
M[1nufacturer� ot \Vlutt', l<anq.' ,  and Coat Shirt..;, Nlg:ht Robe� alJd 

18-21-25 foot launches at 
ate prices. All launches with 
two cycle reversing engines with speed 
controlling lever; simplf:s.lo: engine made; 
starts without cranking, nas only 3 moving 
parts. Steel rowboats, $20.00. All boats fitted 
'With wa1er-tight coIIlpartm cct.s ; cannot Sink, need no 

boat house We are the manufacturers of pleas· 
i u the world. Orders fill-

are rccclved. We sell 
ulcr cutting out all 

profits. free catolog 

HlGAN STEEL BOAT CO. 

I mportant to Subscribers for 
ScientifiC American 

in Canada 
Owi n g t o  recent changes i n  the 

Postal Laws , copies of SCIENTIFIC 
AMERICAN m ai led to add resses in 

Canada will  have to be p repaid by 

stamps affi xed at the rate of one cent 

for each four o u n ces or fraction thereof. 

Commenc i n g May I ,  1 90 7 ,  t h e  rates 

for subscri ptions for our periodicals 

m ai led to Ca nad a , postage prepaid, will 

be as fol lows : 
PER YEAR 

Scientific American 

Supplement 

American Homes and Gardens 

Scientific American and Supplement 
( to oue adcil-ess ) 

Scientific American and American 
Homes and Gardens 

( to  one address)  

$3.75 
5.50 
3.50 
8.25 

6.25 

MUNN & COMPA NY, Publ ishers 
SCI ENT I FIC AflBRICAN OFFICB 
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Scientific American 401 
Plant��r marker,  corn, N. G. Christiamwn . .  851 , 798 
Plantpf, �eed , . J. H .  G a rdner . • . • • • . . . . . . . •  851,741 
Plu ll te l ,  seed , .r. B.  Reed . . . • • • • . . . . . . • • . . •  852,398 
P lastic m a terial mold , H .  B . .  Co peland . ,  . • . •  852,259 
Plif' rs,  eonst ruction of. E. Strassburger . • . . .  85 1 , 906 
Plow , S. B. Carter • • • • • • • • . • . •  , . . • • . . • • . . 8 5 1 , 729 
P l mv , \Y .  D.  D ozier . . . • . . • . . . . . . . . . . • . . . .  851 , 872 
Plow , C. C. Adding ton . . . . . . . . . • • . . . . • . . .  852,251 
Plow a ttachment, W .  B .  Tunnell . . . . . 0 • • • •  852, OS6 
P lovv h O PJl le O l'  regu lator, W. N .  Thornton . 852, 7 1 0  
Plow j ointel', R. C. Sm ith . . • . . . . . . . . . . .  831 , �02 
Pupumatie t ube a p paratus, ca rrier sepa-

rator fO l , C.  S.  Jennings • • • . . . . . • • . • . .  851 , 754 
Poc k f' t ,  ka fl'ty, E. Shaw . . . . . . • . . . . . . . . . . .  851 , 9GG 
Poke, animal.  A. Willimun . • . • • . . . . . . . • •  852,250 
P ol e  8eat, safety, C,  H .  Coal' . • .  0 • • • • • • • •  851 , 650 
Polishing wheel,  J. B. Fontaine • . • • • . . . . •  , 851 , �84 
Post.  See Fence post. 
Post and moldi ug m achine, J. G. Ash . . . •  852, 049 
Potash frum feldspathie o r other potash 

bea ring rock ,  extracting, A. S. Cush-
nlUll . •  < • • • • •  _ • • • •  _ • • • • • • • • • • • • • • •  , • • • •  851 , 922 

Potential  l'Pgulator, \Y. H .  Thompson . • • .  851, 709 
Poul t r.r fountain, C. F. Gill . . . . . . . . . . . • . . . .  852 , 1 77 
PO\\ d pred or m a s ti c  m ate ria l , m achine for 

pacldng, V. G . .. l pple . , . . . . . . . . . • • . • • . .  851 , 7 D 1  
Power trunsm i ss.ion d t'vice,  \V .  T. Spars . . . .  8G1 , 842 
l'OWl'r trulISlll ission Il1Pchani:o;m, fluid press-

ure, .J. \V o  H a l l  . . . . . . . . . . . . . . . . . . . . . .  . 

P ress bur lock illg dl'vice, P. 1£. \Vlrt . ' ,' " 
Pressure equalIzer, P. E. "�b itney . . . . . . . .  . 

Pl'illtillg hlock s  alld plates, manufacturing, 

852, 384 
�52 , 369 
852, 150 

L. Collanloll . . . . . .  _ . . . . . . . . . . . . . . . . .  851 , 918 
P r i n t i n g  p ress t ront o r  fped gnide, G. P. 

I<'emwr . . . . . .  , .  . 0 • • • • • • • • • • • • • • •  852,263 
Prin ting pres::.es, Led motion for cylinder, 

E .  I<'. Lpllich , . . . . . . . . . . . . . . • .. . . . . . . .  852, 124 
Pl'in t ing pn'ssE'S, ve ri orat in g  0 ['  scoling 

d evice fol', C.  E .  Bu rch . . . . . .  , 
P rogressive bralw awl clutch. C. A .  

A l'bey . ° 0  • • • • • • • • • • • • •  

Pu l l ('y , J.  A .  Kaplan . . . . . . . . . .  , '  . . . . . . . .  . 

Pul1f'Y attachment,  U. lD. Curtiss . . . . . . . . . •  

Pulv(� [' izer,  G . •  J. Belstner . . . . . . . . . . . .  . 
Pl1h'( · l·izing o r  grinding mill, J.  'V. 11"'ulle1', 

852, 3 1 5  

852,31 1 
851, 940 
851, 802 
852,096 

Jr. . .  . . . . . . . . . . . . . . . . . . . .  , . . . . . . .  852 , 173 
P u m p  elev a t o r ,  T. N .  & .J . A .  London . . . . •  851 , 763 
P u m p  regula tor . coudens('r, n. vV i k ander . . 851 , '7 1 9  
L' uIlI [l ,  rotH ry, R. I'. Christens-ell . . . . . . . . . .  852,201 
P u m ping, dt,pp oil WE'll. R.  J .  Hoffman . . , .  852,061 
PUIl c h ,  S .  Boisseau . . . . . . . . . . . . . . . . . . . . . .  �52 , Z1 5  
PU1lch,  p lie rs , d C ' 1  vV. A .  B e r n a r d  . . . . . . . . .  851 , 794 
H.adiator box base, M. N.  Danforth . . . . . . . . . 852 , 3 1 8  
Rail  jOint,  L .  Boudre a u x  . . . . . . . . . .  " . . . . . .  851 , 645 
[tai l  join t,  V. C .  Y oung . . . . . .. . . . . . .  0 • • • • •  852,2 1 0  
Rail joint chair,  G .  \V .  Strothe r .  • . . . . . . . . .  852, 206 
Hail  s p lice.  G. W. H ol forty . • . . . . . . . . . . . .  852 , 1 8 1  
Railway constructing machi lle , R. Jj', D o w �  

flU . . . . . . . . . . . . . . . . . . . 0 • • • • • • • • • • • • • • •  851 , 982 
H a i l w a .v  g a t p ,  W. L. Smyth . . . .  , . . . . . . . . .  852, 354 
Railway , ph-':lsure,  It ,  H UIlt . . . . . . . . . . . . . .  852, 184 
H.a i hv a y  semaphore Signal,  H. 1\1. A ber-

ne th y  . . .  · . .  0 • • • • • • • • • • • • • • • • • •  852,093, 852,094 
R H i l w uy signal, A. VV .  Harvey . • . · . . .  0 • • • •  8G2,227 
Rail\vaS' sigllaling apparatus., E. R. ·Wol·, 

cott  . . . . . . . . . .  , . . . .  0 . 0  • • •  852,405 
Railway switcb , ' 0 ,  A. Bird . • . . . . . . • • . . . •  851 ,91;{ 
H. a ihvay switch loc k ,  Ii' . McG uire . . . . . . • . .  852,075 
H Cl i lway tie, J. Cam pbell . . . . . . • . . . . . . • . . .  852, lU6 
Hailway vehicles , lll r a n s  for signtlliug and 

stopping,  W .  1\1 . lll'ck . . . . . . . . , . . . . . . •  8G2 , 15G 
H ui!ways and tbe l i k e ,  fog Signaling appa-

ratus for, H um plll'ey & Maw bey . . • . • .  851 , 989 
Range fin<iE'r, deprE'ssion , A. Swasey • • • • . •  851 , '70G 
H.azor stro[J, G. T ry-on . . . . . • . . . . .  , . . . . . . .  8t)1 , 7 1 5  
Reel , W .  A .  N ichols . . . . . . . . . . . .  , '  . . • • . . • 851 , 770 
R e f rigerator dh,tributer,  W. �rolf . . . . . • . .  851 , 72:3 
R p la.y ,  E. F. Bliss . "  . . . . . . . . . . . . . . . . . . . . . .  85 1 , 7U5 
Repl'oduciug d e vi ce ,  F., Hollundet . . . . . . . •  D 852 ,O::W 
H-esistu ucp terllli Illl J ,  H . D . •  Tames . . • . • . . •  851 , 6H7 
Ritle,  maga zinE' , 11]. K Rl'dfield . . . . . . . • . • •  852 , 2 4 1  
Road working m a ehine, D. 1\1. Trabue • • . . • •  851 , 7 1 3  
Rotary engine, J .  Ij�. Brice . . . . . . . • . . . . . . •  851 , 860 
n ot a ry engirw, 'Vallot & K ruger • . . . . . • . .  85 1 , 908 
notary engine , .J. A. Kruy . . . . . . . . . . . . . . . 851,944 
Rota ry engitH"  F .  n. B ussard . . . . . . . . " • • . •  852 , 2 1 8  
Rotary e n g i n <' ,  intrrnaI comhustion, L. P .  

1-'1'08::>1'11 • . • • •  , . • • • • •  " • • • • • • • • . • • • • • • •  

Rotary e x plosi'VP pngine,  R .  E .  K n l U se . . .  . 

Rotary m otor,  ,1. \V .  Stam . . . . . . . . . . . . . .  . 
Rubber a r ticles ,  ll) a king, [I... . A .. M a gowan . .  . 
R u nway or guide, L. J. Ha rris . • . . . . . . • . . • .  

Sack holder, H. F. Ht'nk(--! . . • • • . . .  " • . . . . . .  

Sad iron stand, E N ic kum . . . • . . . . . . . . . .  
Saddle for b U l'll e S S ,  curt,  G .  J. Theobald . •  
Sa ff', A .  II'. G usta f son . . . . . . . . . . . • . . . . . .  

Sa ft' , G . •  J. fl. Goehler . . . . . . . . . . . . . . . . .  . . 

Safety b u rner,  a utoma t i c .  N. "," ise • . . • .  0 • •  

Sa fe ty device, D .  1\1 .  W a-t k i iIs . . . . . . • • . . . . .  

Saw guide, m i ter box , E .  A . Sebade . . • . . . .  

Sc}] ffolding. R. l\1. Sebree • • . . • • • • . • . • . . . .  

Scalf'. J .  n .  l\lI lb u rn . . .  0 • • • • • • • • • • • • • • • • • 

SCOI'l' t a blet for games,  J . C. Patterson . • . •  

Scree n .  S('e \VifJdo\l/ SCH'en . 

851 , 9 62 
851 . G75 
832. 144 
852 , 1 :10 
852, 1 1 5  
851 . 749 
81)1 . 897 
85 1 , 784 
85 1 , 7 44 
851 . 880 
852,370 
851 . 909 
85 1 , ,s41 
852, 1 4 1  
802 . 2 R 1  
852,031 

Hnnv machine,  W. H .  GatE's . . • • . . . .  , . . . . .  851 , 7 42 
Screws, a u tomatic  feeding mecbanism for 

temper.  R. C. J ones . . . . . , . . . . . . . . . . . . 852, 120 
�eal lock,  A. noal . .  , . . . . . . . . . . . . . . . . . . . . .  851 , 644 
S e a l i n g  and stamping machine. letter, J. 

N .  S t a cy . .  , . . . . . . . .  _ . . . . . . . . . . . . . . . 

Seetio fl H l mold,  T. C. S teimer . . . . . .  0 • • • •  

Self-a dj a sting \v rench, G .  A. Meyel'�, J r  . .  

S(' ID u phore sign a l ,  elt-�ctrically cont rolled, H .  
1\1 .  A IH' rne th y  . • • . .  • . .  

Sl' f V i c 0  entrance Lox , F .  B .  Adam . . . . . . . • .  

Se w i ll g mach ine t a k e  u p ,  .1. IJiphl . . . .  
Sbadp support ,  w in dmv , D i x son & Bo"\vard . ,  
Hhea l's ,  G P. Taylor . . . .  , . . . . . . . . . .  _ . .  . 

Shea r8, O. \V i t t  . . . .  . . . . . . . , , . . . . . 
Sheet mt-'tal v" Hspl j o i n t ,  L o  L i b bm a ll . . . . .  . 

Rhingl(' p H r l, a gf' ,  ,1. C. A l t-' x 3 uder . .  , . . . . . •  

:-3 b i ppillg ('a 8(', C O .  " � ri g b t  . . .  ' . . • • .  0 • •  

Sbo('k a bsorlwl'. It. H.  i:5mith . . . . . . . . . . . . .  . 

�bock ('O m I HeSSu t" E. 1\1. S m i t h b u rg . . . .  o .  
Shoe t u rn i Jl g m a e h i lH' , A. l� pplpr.  Jr . . . . • .  

S Id e fra m e  {·on s t l· t ll' t i oll . O . S. P u ll i am . . . •  

;Sie v e  for Rin k s  and the l i ke . \\' .  D. Van 
del'  :\T i nden . _ . . . . .  , . . . . . . .  . 

Sigh t .  B. B. \\'e�t J a k p  . . . . . . . . . . , . . , . .  . 
Sigllal s y s t e m ,  R ll llP l' v i s or.v .  C .  F. Pa t t erso n . 
S i l o .  \V 0 Clem ellt . . . .  . . . . . . . . . . . . . .  . 

S i n k  stra i Iler ,  N. Ly k , '  . . . .  , . . . . . . . . . . . . . 

Si pbo1J ,  H. B, l'f'aeoek . . . . .  , . . . . . . . . . . .  . 

Si pllolting de vice,  .J . '1'. l\-1 c K innon . • . . . . . . .  
S k i rt and garmen t m a r k ing device, J .  M .  

Beert� . , . , 
Skirt  SUPPol't('r and waist sta y .  C. D .  

lj'letcher . _ . . . , . . .  0 • , • • •  , • • • • • • • • • • • • • •  

Sleigh" sprin g ,  D. C .  M a r k h a m  . . . . . . . . . . .  . 
Smoking df'viee,  U. A, Pfort ll C l' . . . . . . . . • .  
SYW P s\vitch. four-way, N. \\T .  C r a n d a l l  . . .  
Hoap cutting and pressing m achine. fL \V. 

1\l e E\yen . . . . . • . 0 • • • • • • • • • • • •  

Soap h older, E. F. Wacb . •  , . . . .  ' . . . . .  , . . .  
Soldoring fl u x ,  neutral , O . . T. La nigan . • . . .  
SVal' k  i u d icatol', j um p, O .  C .  Hoffmann . . . •  

SlWpd regulation, N .  'N. Storer . . • . . . . . . .  
S pindle d ri ve,  'Vo J.  lla Y l'er . . . . . . . . • .  _ . , .  
Hpinll i n g  and hvisting m a chine, C. E. Lom-

852 , 003 
851 , �04 
852,071  

852 , 092 
851 , 726 
851 , 7:14 
851 , 924 
851 . 708 
851 , 721 
85 1 , Sl f;  
85 1 , 789 
852 , 0 1 0  
852,001 
852, 205 
85 1 , 737 
852,079 

802 , 044 
852, 047 
802,344 
�o2, 105 
�52,23:l 
H51 . R9H 
�51 , 688 

HG l , 805 
85 1 , 819 
851 , 77 ::t  
85 1 , 654 

8f)2, 1 90 852 . :;0;; I ,s51 , 8 1 3  
851 . 75 1  
85 1 , 704 
80 1 , 728 

hn rd . . . . . . . . . . . •  0 • • • • • • • • • • • • • • • • • • • • •  851 , 9G2 
S p i n nIng o r  twisting apparatus,  ring ,  G .  

�V .  K n i g h t  . . .  , . .  , . . . . . . . . . . • . . . . . . . . •  851 , R 1 2  
SpIke caller.  L\J. I:t. 1\1"li;)ney . . . .  . . . . . . • . .  f-lG2, 2S:t 
Splic(' or angle ba r. 1'].  C. S('w a l'd . . . . . . .  �52, o:J8 
Splin ts, a rmal'atm; f o r  a pplying com po8ition 

to, IP. C .  Dininny . , . .  , . . . . . .  . . • . . . . . . .  

S p raying device,  E .  11'. Kauffman . . . . . . .  . 

Spring- m otor, h J. Rlllg . . . .  , . . • . . . .  ' . .  . 

S q ll a r r ,  dpgTP(�. L. Lal olt(' . . . . . . .  0 • • • • • • • •  

�Q tW I'i' .  T, K R .  E .  N i lsson . . . . • . • . • . . . . . 

S t il i r. meta l l i c .  K C rOSSlD tl J1  . . . . . . . ' • . • . .  

852 , :J79 
8[jl �738 
8G l , S:H) 
85 1 . 947 
852 . 077 
851, 9:12 

;:; t a i t  stri (J g"l'rs, tabl e for ' plluching. M. 
G r-ossm a n  . .  . . . . . • • . . . . . . . .  8fJl . 9:--n 

Nta irway , F'. B. D i c k a so ll . . . . . . . . • . . .  � . . .  ,s51 , ,s71 
Stpering gea r , II .  �L Lovp . . . . . . . . .  ' . . .  0 • •  tlGl , (:igO 
:-:ltork loadpl", \V. S. Bou m e  . . . . . . . . . . . . . .  ,sG2 . : n 4  
S t o c k i llg",  R ,  "-T. Scott . , . . . . . . . . . . . . . . . .  tlri2, �f:iO 
Stone pul l Pt" �\.. Desf'lw m ba ll l t . . . .  , . ,  . . . .  851 . 7:32 
StOlle s a w  hanger, penduhl m , F' . A, Da Ic'y . .  85 1 .721  
S toV(' .  B.  P .  "'a t soll , S r .  . . . . . . S;)2, 20D 
Stovp,  eoo k i n g ,  C . 'Y. C ll r t i �  . . . . . . . . . . . . .  ,srl l . ROl 
Stove (·OVf'r  0 1'  rn a t ,  L . e .J .  H e l Ti c k " . . . . . . . .  8;)2 . 1 1 <1  
Stovp,  e]P(· t ri e . A .  L .  }I a l'sh . . . . 0 • • • • • • • • •  g;.2 . :l:lH 
Stovp ,  b pa ti n g , IiJ. 1j� lofson . . . . .  , . . . . .  " . . .  8fJ2 , Of)·! 
StoVE' lids and p la tes , eImm re for il fter 

op('l1ings for,  II. J.I, �h('ldon . . . . . . . . . .  ,s51 , flG7 
Strll j ] , t� l'. m i l k ,  N. FJnt l' i nger . . . .  , . . . . . . .  �ul , DS3 
Stri nged instruments, df'vicf' for securing 

('harts to, U .  G.  Gal braith . . . . . . . . . . . .  852,407 
Surgical  instJ'um('nt ,  J .  E .  Kennedy . . . . . . . .  85 1 , 941 
Suspenders, H. C. Hiue . • • . . . • • • • . • . . . • . .  85 1 . 885 
Suspenders, Jo '1\ Mc Neely . . . . . . . . . . . . . . . , 852,076 

As a practicable, du

rable. economical and 
labor-saving roof, Ama

tite tops them all . 

Let us look into the subject 

more fully. 

With any other roof there is 

the nec essary preparation b e

fore you can begin the work , 

\Vitb shingles-the slow, la

borious work of nailing each 

shingle separatel y ,  matching 

and chalkolming each row. 

With Tin-matching, solder

ing. painting-then the evero 

lasting keeping i t  painted .  

year after y ear, s o  it won't leak� 

With ordinary ready roofings 

-paint ! paint ! paint 1 
"Vith Amatite-you can nail 

it down yourself, over your 
roof or your old shingled 

or tin roof. and there you are. 

No worry . no fuss. no 

expense. 

Could you possib l y  find 

any other roofing to so 

completely meet every re .. 
quirement ? 

And your expense ceases 

after you have purchased 
enough Amatite for the job.  

There need b e  no saving 

to repair the barn roof next 
spring.  You will not need it.  

Amatite doesn't  need to be 

repaired ev ery y e a r  or so ; 
it requires no painting or 
eoafing of any kind to make 

i t  last from one s eason to an· 

Barrett Manufacturing Co. 
York Chicago Cleveland Allegheny Kansas City St. Louis Boston Minneapolis Philadelphia 

New Orleans Cincinnati London. Eng. 

Jars and 
Vibrations 

Every watch is daily sUbj ected to severe jars 
and vibrations-in going up and down stairs, 

in riding, and in various other ways. Unless 
properly adj usted, sucll jars will seriously affect 

the time-keeping accuracy of any watch. When 
you buy a Howard \Vntch, you have a watch that is 

absolutely perfect in adj ustment-that keeps accurate 
time under all conditions. The makers of the 

have found by experience t hat the only possible wa y to achieve such deli
cate a nd accurate a dj ushnents i!, to perfe c t  theln fin ally a fter the 
movem ent h a s  been pl aced 'I n  t is own cast. Th erefore , when you buy 
a • .  Ho w a rd ," y o u  b uy a watch t h e  adjustmen ts of w h i ch have 
never b e e n  di s tu rbed , for after t h e  final  test by t h t  ex.pert a djuster, 
i t  is enclosed i n  the velvet -li ned rn ahogany cahil1et i u  \vhich yo u 
buy 1 t, an d is aCCOlll p a n  ied by Certi ficates of Guarantee Calia 
pletel y i denti fYIng \vatc h ,  case and m o vem ent) al so stating the 
fixed p ri( e a t  which the w a tch In nst be 501<1-n o matter 
where o r  frolll whom you buy i t .  

Howard Watches are m a d e  in men's  sizes only. Prices range 
from $35 to $150, the difference being nol  in  the grade of  mate·  
rials  Ot workmanship, but in quality of case, number of jewels, 
and the adjustments. 

•• Watcb Wisdom " FREE 
We want you to have a }t� R_EE copy or 
.. Wa.tch Wisd om"-a mighty in teres.ting' book which tells more about time than 
you ever knew before. It's wrh.ten by 
Elbert Hubbard. W RITE TO.DAY. 

THE AUTOMATIC COLD PROCESS GAS MACHINE 
Rnns with Air o r  Water. 
Makes Gas A u tom aticaily . 
Perfect C ity con ven ience for the Country 

Home. 
Light , Heat and Fuel Combined. 
Use Regular Gas Fi xtures. 
Absolutely No Danger, Smoke or Odor. 
Cheaper than City Gas. 
Machinery shipped ready to set up. 
Send for Description and Price List.  

A L'TOM ATIC GAS LIG H T  C O M P A N Y  
4 4  E .  Ch i cago Avenue. C h i cago 

W R I T E  FOR S A M P L E S  AN D P R I C E S  O N  

R O O F I N G  
FROM 50  CENTS TO $4, 2 5  PER  SQUARE. 
Read y for immediate sh ipment. TAR, RUBBER, STEELo flat,  corrugated , 
ceiling and sldlllg. Send f or free catalogue 011 pipe, plumbing and bui lding 
material .  Address ; 

ST. LOUIS WRECKING & SU PPLY CO . ,  3865 M A N C H EST E R  AVE . ,  ST. LOU I S  



Scientific American 

Classified Adverti sements 'rurpeutine and other products from wooll, 
t' x t racting, M .  McKenzie . . . . . . . . . . . .  85 1 , H87 

WAT E R  F I LTE R. 
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I3 Advertising in this column is 50 cents a line. No less hospitals, thousands of private t'amilies. �ent� 2 cents 

than four nor more than ten lines accepted Count per da,y D u plex Filter Co., 1140 BroadwaY , New York. 
seven words to the line. l11 orders must b� accom-

'l'n rpentine awl other substances from wood, 
apparatus for extracting, 1\1. McKeuzie . 852,236 

TWi8ting and spinning machines, construc· 
tion of ca rrier ba r mechanisms for, 
F. R. Jom's . . . . . . . . . . • • . . • • . . • • . . • . • •  851 , 672 

Type casting machine, automatic, L. E. pamed by a remittance. Further information sent on 
request. 

B U S I N E S S  O P P O RT U N I T I ES. 

"ASK OUI{ R EPRESEN'l'ATI V ES " -any one of the 
m any -about t be aSSistance and the co-operation that 
our system extends to them and. w h y  they aro so sue .. 
cetssfu l lll pl aCing tlecurities with the Investing public. 
We desll'e a representative in every community. Re ... 
que8t informatIOn at Old South Building, Seventh 
Vloor, Boston. Mass., The HammItt l!1vestment Cor
poration. 

FACT O R Y  A N D  M I L L S U P P L I ES. Benton . . . . . . . . . . . . . . . . . . . • . . • • . . . . . . .  851, 855 

STOP P A Y ING W ATE R RENT at your mill or fac- /}'ype, spaces, and quads, mold for casting, 
tory Erect a Caldwell Tank un a Caldwell 'l'ower or F .  H.  Brown, et  a1 . . . . . . . . . . . • . . . . . .  �52 , 1 62 

yqur bUIlding. Plenty of pressure for every p urpose. Type:vriter feeding attachmellt,  F. D. Bul
}I�lre p,rotection besides. ll'irst cost only cost. Dozens r 1 �ar� .

.
. .  '. ' . . '

.

' . . . . . . • . .  � • " . . . . . . . . • . . . .  

of reterences right around you. J ohn '!'. Stearns & f ypewr�te l. ta�u luto �, E., G�leben . . . . . . . . . 

Co. , SI lk Man u facturers. of El mira N. Y . ,  say : ry pe w r�t�l s , eraser f.or,  E. C "  :McFadd�Il . .  . 

852, 100 
852,324 
852 , 1 9 1  

f o r  lll u"tmted Catalogue and Price LIst. W E. Cald· A. H. EllIs • • • .  " . • . . . • . . . . . . . . . . . .  , . .  852,01 (\ .. Don't see how a factory could do witbout It." Send I Typewrltll1g
" 

u?d addlllg machllle, cOIIl blllCd, 
weU Co., Station D D. LOUIsville, Ky. 'rype\\Titing machine, C.  W. Walli:el' . . . . . .  851 , �H 

, TYl>p\o\' riting machine, C. W. Howell . . . . . , H51 , 98.s 
Typewriting machine, L. P.  Diss . . . . . . . . . . 852,(H4 
'l'y pmvriting machine,  R. Rein . . . . . . . . . . . .  8:12,200 

S I TU AT I O N S  W A N T E D .  

SKIDOO! 
M A R I N E  E N G I N E  

Tho 2-Cycle-Engine·Sensation of the Year . Entirely new and 
;mproved introducing many exclusive features. Runs 

on g�!!:�;j�!;�2e or A31COllOI. 
FreshWater Boat Fittings 

i�:i9;it��!�. �
a
J�,:�ter 

most powerful, etlicient and 
engine o f  its size on earth. 

- D",e, C .. ,oe, Rowboat or 14 to 20 ft. with load, 6 to 10 miles per bour, 
Reve;s

.
ible, easy to i nstall and operate. 

unfalhng endurance powers, economicaJ 
,nd safe, cannot back· fire. Sold under Five Year GU$t.rantee. �'O R  A FIN A NCIER.-I W AN'I' A MAN WITH 

$5 000 to finance a newly patented absolutely burglar 
proof lock. the only one in existence ; it i s  indorsed by 
the principal burglary Insurance company of New York, 
and WIll be adopted by them when put on the market j 

SUPERIN 'I'END EN'I'. - YOUNG MAN FO R PAST 
two years manag er of factory makJng a rubber and 
metal novelty . ana w h o  is thorough l y  familIar with 
mechan1ca l rllbber WOI k, inc)uding horseshoe padS 
u;nd tires, is open for position. Take charJ;Ze o t  estab
hsbed factory or equi pping o f  new one. lI'or further 
information and particulars, address 'l'hos. lfredWlok, 
09 Nortll 14th Street, East Orange, N. J .  

Typ('writing mach i ne .  E .  �J. Barney . . • . . . . .  852 , a l :�  
Typew riting machine, A.  T. B r o w n  . • . . . . . .  852j�74 
Undergarment, C .  111. Walker . . • . . . . . . • . • . .  852, 300 
U ndergarment, com lJina tion, A.  M .  Brasing· �elle Isle Motor Co.; Dept. 18, Detroit, Mich. 

ton . . . • .  , . . . . . . . . . . . • . . . • .  , . . . . . • . . . . .  851,7�b 
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St.,  N Y P h one, b317- Harlem. 

PATTERN L EJ T'l' E RS AND FIGURE8 (WhIte M etal 
and Brass)  for use on patterns for castings. Large va-

��\�b tP&')�6�. s�:re�:��:iIS. S��� . for catalog. H. Vf 

I N V EN TORS W I T H  BRITISH RIGHTS FOR DIS· 
posal.  are req uested to correspond with London party .  
}1'or f u l l  informatIOIl, address Bates, P. O. B o x  206. 
.... \ladlSOn Sq uare, New Yorli.  

M OT I O N  P I CT U R ES. 

MOTION PICT U RE M A C HIN ES. Films, Slides and 
Supplies from the largest store of its kind in this 3ity. 
Soh� agent Power's Cam�ragraph the rea1 fireproof ma
chine. Catalogs. Lewis �1. Swaa b,  336 Spruce St., Ph ila . 

M ETA L N O V ELT Y WORKS CO., Manufacturers of T H E  MO V I "':G PlC'l' U R E  WORkD, weekly, 10 cents 
all kinds of liJ!ht Metal \i-oods, Patented Articles and I per cop y , yearlY s� bscr� ptlOn . .$2. l h e  only paper de· 
Hardware S peCialtIes on contract. Metal Stamping Dies voted t o  the moving P,lCtUJ'�. Illustrated song and Ian .. 
and HLamping our specialty. 43--17 Canal St • • Chicago. .' tern lecture tieid . .l1ovlug PICt ure World , Box 450, N . Y _  

I M A  O E  $50,000 i n  five years in t h e  mail order busi-
ness. B egan small. Any one can do the work at borne 
in spare time. Send for free booklet. TeUs how to get 
started. .l1�or particulars address Manager. Box 570 A. 
Lockport, N Y. 

W I<]  WILL MANU FACTURE FOR Y O U ,  on reasona· 
ble baSis, specialties in Electrical, Hardware or Metal 
lines. Large quantities or continuous contracts d.e
Sired. Iforest. Box 1736, New Y ork. 

P A 'l' E N T S  S O L D  ON COMMISSION.-If you wish 
to buy or �el1 a patent write for partICulars to E. L. 
PerkInS, 72 Broact Street, Boston. Patent Sales Exclu
SIvely .  

W ,\ N T E D .  - Used Hlter press of 500-1.000 pounds 
capac i t y ,  modern system ; must be in gOOd working 
conu ition. Answer with fuU particulars P 1,000. Box 
77J, New York. 

H E L P W A N T E D . 

DRAE'TSMEN - Detailers and Tracers - wanted at 
once for some of t h e  techmcal em plo yers we serve. 
Highest market wages. Excel lent chances for adv ance · 
ment. WrIte us to· day Hapgoods 'Wi) Broadway N.  Y .  

MEN A N D  BO Y S  '1'0 LEA RN P L U M B I N G ,  Brick · 
laying, PlaHtering and Electrical Trades. Posihons se· 
cured. Free catalogue, Coyne Trade Schools, New York. 
San Francisco and ChlCago. MentIOn �Cr. A M ER. 

W A N T IiJD -A first-class nickel p l ater One who un
derstands buffing and pol Ishing : lJy manufacturing con
cern w b o  do t heir own nickel pl atIng. M ust thoroughly 
understand the art,  Steady employment g uaranteed to 
rig ht jlarty Address NIckel Plater Box 773, N Y 

A G �J :oI 'I'S-Our Wonderfu l  Cork-pul ler, not a screw, 
everybody needs. because no hard p u l ling is necessary ; 
fits a l l  bottles- ; send for circulars , plated "Samples, 25c. 

E X P E R I M E N T A L  E L E CT R I CS. 
S'I' U D Y  E L �JCTRICITY A T HOME. Com plete course, 3O-pg. detall·book, 220-pg. text- bOOk. 200 experiments, over 100 pieces of apparatus. Only $5.00. Bunetln "A S" explains. 'l�bomas M. St. J onn, 848 Nintb Ave., N. Y .  

EY E-G LASS S P E C I A L T I ES. 

REMARKABLE MAGN ETIC S PEC'I'ACLE A N D  EYE GLAS.S O �' �'ER •
. 

Send stamp, no postals, f o r  Free Palr, coupon and testImonIals. :So A. Fredrick Opti oal CO.t '£oledo. Ohio. 

M AC H I N E R Y  F O R  S A L E .  

S E AS I C K N ESS.  
8 EASICK��SS and Car N ausea prevented, Brush's Remedy ( Eh xIf pro p b y l actIC) .  Guaranteed perfectly Harmless. 'rh e  only preparation that has never failed Ii'ree b �)oklet proving these �ta.temetlts sent b v  Brush Chemical Co" 299 Broadway, N.  y ,  All druggists $1 per bottle. . 

N OV E LT I ES. 
W A N T E D  N O V EL'l' Y O R  P A T ENTED A RTICLE sllI�able for agents and mail order busmess. Useful artlCles and novelttes Of  Inerit only considered. Swift DI. posal Co .. General DelIvery, East Orange, N. J. 

SO U V E N I R  POST C A R DS. 

Universal joint,  A . Vanderbeek . . . . . . . • . • . •  85 1 , 845 
U nwinding, measuring, and rewinding rolls 

of  shl'et material, machine for, R. vV. 
Hull . .  , . . . . . . . . . • • • . • • . • • • . • • • . . . . . . . .  

Valvo, W .  R. Park . . . • • • • . • • • • • . • • • • . . . . . •  

Valve, a utomatic shut off, G .  A. l{'ullipp . . .  
Valve, by - pas8, 'V .  L. Wilson • • . • . . . . . . . .  

Valve, chech:, R .  W _ Lewis . • . . . . . . . . . . . . . .  

Valve for air brakes. safety , '1', Behan . . . .  
Valve for compressors alit] the like, W. 

851,U38 
851,830 
S52, 174 
852,008 
�52, 334 
852, 157 

Wolf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  851 ,722 
VaJve for radiaVlrs, air, If'. W. Leuthessor . 852, 333 
Valve gear, H. Lentz • . . . . • . • • • • . . • • • . . . .  852, 389 
Valve jack,  m. Stevens . . . . • • . . • . • . • . . • . . .  852 , 1 45 
Valve mechanism for internal combustion 

engines, C. Sintz . . . . . . . . . . . . • • • • • . • • •  851 , 998 
V a lve, pres,snre reducing, J. Cloos • •  , • . • • • •  851 ,981 
Valve, straightway , P. Ifraser • • . • • • . • • • •  _ 851,876 
Vehicle, V. G. GillJrcath . . . . . . • • . • • . • . . • • .  852, 1 1 2  
Vehicle, motor, A.  L .  McMurtry . . • • • • . . . . . •  851 , 689 
Vehicle top, O. Sutton . . . • . • • • . • . . • • • • . •  852, 146 
Vebicle wheel, L. D .  Bergh . , • . . . • • • . • • . .  852,254 
Vehicle wheel, W. �'. M .. McCarty • • • . • • • • .  852,289 
Vending machine, W. L. Coley • • . . • • . • . • . .  851 , 9 1 7  
Vending machine, R .  Weitlich . 0  • • • • • • • • • •  852, 088 
Vending machine, H. B. COLover • • . . • • . • .  852,22� 
Ventilating and moistening of workshops, 

apparatus for the com bined,  C. G .  & 
A. G. Lamber t  . . . . . . . . . . . . . . . . . . . . . . . .  852,06S 

Voltage adj ustment means, H. P. Jackson . 851,66;) 
Voltage regulator, R.  P. Jackson . . . . . . . . . .  861, 66G 
Wagon, dump, D. S. Watson . . . • .  852,361, 852 , 3fl2 
Wagon, dumping, \V. T. Ga rrison • . . . . • • . .  852,060 
Wagon gear, W. A. Murray • . . . • . • • • • . . . .  852,287 
Wall structure for sliding doors, semi-

metallic, D.  Schuyler . . . . . .  _ . . • . . • • . . . .  851 ,780 
Washing machine,  W. M .  K incaid . • • • • • • •  S51 , 674 
Watchmaker'S  tool, \\!. A rthur . . . . . • . . . •  851 , 854 
Watchmaker's  tool, G. V . N e a L  . . • . • . . • •  852,290 
,Vater heater, A . GoldfPin . . . . . . • . • . . • . •  851 , 985 
Water purifying apparatus, E .  D. Pac k ard . 851,!J57 
Wate r tower, l�'. A. Balin . . . o • • • • • • • • • • •  852,210 
Water t u b e  marine boiler, E.  Botticher . • . .  851 , 85R 

�:;r:bi�:t���o�: F�og�er
H�\�,�· ·

.
' :::::85i, i82, �g�;i�� 

Well plunger, tubular, liJ. R. LDckwood . . . .  852, 1 85 
Wheel. See b'lexible wheel. 
'Vheel brace, vehicle, C .  H. Badger . . . . .  . 

Wheel rim, T. Fu rlong . . . . . . . . . . . . . . . . .  . 

Windmill, Keener & MUnson . . . . . . . . . .  , . .  . 

Windmill regulator, J . B. VaiL . . . . . . . . • . . 

Window, casement, I. Wroblewski . . . . . . .  . 

Window screen, Tidd & Cook . . . . . . . . . .  , . . . 
Window supporting attachment, O. A. 

I<Jschholz, et  al . , _ . , _0 • • • • •  0 • • • • • • • • • • • •  

Wire COllIlPctor, J. S. Tucker . . . .  " . . . . . . . .  . 

Wire splieer, E.  Bowman • • . • . . . .  , . . • . . . . . .  

Wood, ex tracting produets from, F .  Pope , . 
Wrapping machine, J. J. Sullivan . • . • • • . .  

Wrench, D. C.  Groves . • • • • • • • . • • • • • . • • • . •  

Wrench, J . R. Eddy • • • . .  , . • . . . • • • • • • • . . . .  

Wrench , ]'\ Haight • . . . . . . .  " . . . . . . . • . . . .  

851 , 974 
852 , 1 7 5  
852 ,275 
851 , 84(J 
851 , 72G 
852, 147 

852, 172 
8521 1 48 
S52, 2 1 6  
852, 078 
85 1 , 907 
851 , 881 
852, 1 7 1  
852,270 C. S. Hawley 1M Leonard Street, New Y ork. 

W A N T E D . - J1"""'irst- class ExperIenced Su perintendent. 
20 B E A U'l'IJj"""'U L  POST CARD� mailed to ally address Yarn and making same, party colorpd, W. 

for, l�c. A gre3:t variety of subj ects. �old by some st\)res . .M. St�"ve �s0.n . • .  ," . . . . . . . , . • • . .  8.1j2 , :i�6 
Three malleable furnace s and two gray iron cupolas. 
Address Secretary, St. Louis llallcable CastIng Co., 
St. Louis. Mo. 

MIiJN AND BO Y S ,  L I'l A RN PRACTICAL EI�EC
TRlCIT Y, the best-paid trade. Our 7 story building 
has total e lectrICal equipment of $50,000. Day and even� 
ing COUI'ses ; i n d i v i dual instrUction. POsitions guaran
teed. Call or address N. Y.  ElectrICal Trade Schools,  39 
W est 17tb St., mentioning SOIENT IFIC A MERICA� .  

G E O .  H. IV ILSO N ,  t b e  World 's Champion, u a s  written 
a booklet, .. Vaudeville. �tage Dancmg and Entertain
ing . "  It i s  absolutely free and very Interesting. Just 
address W I l son's Vaudeville Scbool . 263 W 42d St. , N Y 

. \I A C H I N IS'I'S. EL I'lCT R I C'l A N S, PRIN'l'ERS, I RO N ·  
Workers. P l u m b ers, �ngmeel's, Motormen, Cbuuffeurs 
o rder K l eanal ffor clean hands. ltemovcs mach ine 
grea�e. grI me,  paint, print.ers' mk and dyes. Good garage 
side line. Continental �u pply Co .. 53 W, 24th St., N. y, 

T Y P E W R I T E R S. 

I NV E N 'rO RK, A V ()ID MIST A K E S  :-Use a typewrit
In� machine for your contracts and correspondence. 
Reli able type writers from $ 1 0.00 u p w ards. Ask for price 
list.  Atlantic Ty pewriter Exchange, 246 Broadway . New 
York. Telephone 6828 Cortlandt. 

M U LTICO P Y ING.-Tlie Bensl llger " RapId" Du plIca
tor. q Uick, i nexpenS I v e, benefits bmnne8S and prates· 
si onal men. Exact copies, forIIl8, letters, diagrams, 
music, or anything In pen, pencil, t y pewrI ter. C. N. 
Bensinger C:o., 34 Ston3 St., New York. 

T V PEW RI'I' E ItS. - Sold.  rented, and repaired . Expert 
repairing on all makes. High g-rade machines at l o west 
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'l' Y P EW Rl'r E H.  .. Bargain LIst " free. Deal dIrect, 
save agents' commissions U nd erwoods , Remingtonsj 
��bl�:
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P H OTO G R A P H Y .  

PHO'l'OG R A PH ERS, we want t o  get y o u  in t h e  habit 
of reading the American Photograpber and Camera and 
¥���v��r)�'s

t
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at news dealers. We will seud you four numbers as a 
trial 8U O!olcri ptIOn for 25 cent8 in f<tamps or C0in. Am
erican Photograpbic Pub, Co., 361 Broadway, New Y ork. 

BARHAIN 'l'I M E  18  H E R Hl .  SplendId OPP(�rtUluty in 
hIgh g rade l enses and cameraE'. If you want t.o buy. ::lel l 
or exchange, w rite us tor lIsts. NatIOnal :O-; peCluJty Co . . 
4� W 28th St.,  N e w  York City.  

F I  LMS. �' I LMS. FTLMS. - Lurrnere Celebrated 
l:l'i l ths, mad e in Lyons,  l1'rance1 can now be pu rchatled 
from aU anti.-trust den Iers or from 11 West 27th Street, 
New Y ork CIty. 

PAT E N TS F O R  S A L E .  

FOR S A LE . - O ( l T RIGH'!, on O N  RO Y A LT Y  B A SIS 
U nitr-:>d Stl-ltetj and CanadIan Patent o n  Hand Power 
Propel ler  for s m a l l  b (}ats. Something new. l\1anufac
t, llrers Oll l y  No agents. For f u l l  informatIOn, address 
N, Jotmson L .9' N Curtis Street, Chicago. Ill. 

FOR � A L r" C H I<CAP. - PA'l'EN'l' 620,156 CHAIN A O ·  
justing dev we t o r  bwycles. If o r  full informatIOn and 
further partlCllLtrs, address H. W .  Lloyd, 360 King St. , 
Charl eston 8. C, 

A M O N  1':1' �l A K [NG P A 'l'ENT FOR S A L FJ. 
Would conSIder pro pOSitions to manufacture on roy. 
alty.  �ee �CIENTII!'[C AlHEUICA1\', March 30, page 27d. 
for cut and descn ption of mvention. I,'or fUrt h e r  
partICulars address Karls-on & U rau, 1 3 4  O a k  8treet. 
ChICago, Ill .  

S E P A RA B L E SQUARE.-A TOOL W A N T ED B Y  
all mechaniCS. Will Reil outnght o r  lease o n  royalty 
Demand wilt be enormous. F'or paruculars. address h V. Sheph erd. 5034 Pasadena A v e . ,  Los Angeles, Cal. 

P A'rENTS can be 801ft outright 01' royal l y  agreements 
made to much greater �.d valltage I t  pl'()leetpo by us. 
PermlSSIOn g I v e n  COIHract. Holders to m.e 0 11 1'  1iJ l ectro
type on statIOnery and otlJ el'wise pat ents protected 
by Patent 'J1i.tle ana Guarantee Co., 25 PIlle :)t., N. y, 
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Suspenders, etc. , spring attachment for, P. lD. Wirt . •  , ' , . . . . . . . . . . • . . • • . . . . . . . • . . . 

Switch. W. J.  McKewen . • . • . . . . . . • . . . . . . •  

Sw itch mechanism, '1'. Rundorff . . . • . . . . . . .  

S·wit�h mechanism, electric, IJ'. C .  Newell, 
Switch struc-ture, V. Angerer . . . . . •  ��1:��?: 
Switch th rowing device, G. J. Thomas • • • • .  

Syringe, B .  li". Keller . . . . . . • . • • . . . . . . • . • . . .  

Sy ringe, :\1. Bariffi . • . .  , • . • . . . . . , • • . . . • • . • •  

Sy ringe, vagjnal� D. O .  I'�osgate • • • • • • • • • • •  

Table. See Ex tension table. 

852, 367 
852, 192 
851, 839 

851 , 69 1  
852, 212 
852,401 
852,065 
852 , 1 54 
852, 1 1 0  

Table lock, extension, J.  L. Arnold • • . . • • .  852, O I l  
rran k  heater, 'r .  J. Ingold • . . • . . . . . . . . • . . .  851,887 
'run ks , electric attachment for, H. E. 

Reeve . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Target trap carrier, J. P. Leggett . • . • • • . . .  

Tpeth, artificia J ,  E.  D .  R. G a rden . . . . . . . • . •  

Telegraph receiving system , wireless, L. 

851,775 
852, 123 
S52 , 2 6G 

De }I'orest . . . . . . . . . . . . . . . . . . . . . . . . . .  0 .  852,381 
Telepholle exchange system • •  J.  A. Aven . . . .  851 792 
Telephon e holder, T . •  J. S kelley . .  : . . . . . . . .  852 :081 
Telpphone switch, 'l�. S. Mount . . . . . . . . . . . .  851 ,!)94 
TeIeplIon(' switch hook, A. Larsson . . . . . . . . .  851 ,761 
Teleptwlle switch systelll . a u tomatic, 'Vicks 

& McKay . . . . . . . . . . . .  " . . . . . . . .  , . ,  . . .  852,004 
Telephone system, Lattig & Goodrum . . . . . .  851 , V48 
Telephone trunking system , ,\V. 'V. Dean . . . .  851 , 80:� 
Telescope,  A. J. Schoenborn . . . . . . . . . . . . . .  852, 000 
'I'cnt and hammock support, J. M. Fyfe . . . .  851 , 927 
Textile m a chine spindle, H .  Cruse . . . . . . . .  8G l , 1l21 
Thill coupling, A .  Bauer . . . . . . • . . . . . . . . . . .  852,051 
'['Je plate, Il. II. Hart . . . . . . .  , . . . . . . . . . . . .  851, 883 
'l'ie platp, A. Morrison . . . . . . . . . .  _ • .  ' . . . . .  S52, 284 
Ti l e  machine, C. L.  Baldwin . • • • . . . . . . . . . .  852,095 
'rile machine, L. O. Burnham . . . • . . • • . . . .  852, 101 
Tile,  l'ooting, A. Voigt • . . . . . . . . . . . . . . • . . .  852, 402 
T i r e  for ,vheels, elastic, W. R . Smith . . . .  852,002 
Tire repair and protective device, C.  D .  

Gilman . . . . . . . • . • . . . . • . . . . . . . . . . . . .  , . 852, 1 1 3  
T i r e  repairing apparatus, pneumatic, F. L .  

H a rley . . . . . . . . . . . . . . . . . . . . . . . . , . . . • . .  852,326 
Tire valves and the like, manufacture of 

dust caps for, Schweinert & Kraft . . . • • .  851 ,781 
Tire, vehicle, D .  i{. & O . D .  Salisbury . . . . . •  �1,899 
Tires and other vneumatic a rticles. lining 

for pneumatjc, IP. Petmecky • • • . . • . . .  852, 1 98 
T i l'(--'R. manufactLuing elastic fillings for, 

F.  Ptleumer . . . . . . . . . . . . . . . . .  , . . • . . • • •  851, 960 
'l'Ol1g':5, cruciblp, W. 11 .  Hewitt . . • • . . . • . •  851 , 987 
Tool, adj ustable, R. T. Joh nston , . ,  . . . . . . •  852, 274 
'L\)()l beating furnacp, W .  S. Conant . . . . • . .  851 ,S65 
Tool bolder. S. S. Fuller . . . . . . . . . . . • . . . . .  851 , 877 
Tool holder, A .  M u n ch • • . . . . . . . . . . . . • . . . . .  852. 1a4 
Tool, motor driven hand, Collins & Hearn . .  852, 258 
Tool post, adjustuble, J .  W. Swift • • . • . • • •  852,NG 
Toy , .T. Sass . . . . . . . . . • . . • • . . . . . . • • . . . . . • . .  851 , 782 
Toy, F. Wheeler . . . . . . . . . . . . . . . . . . . . . . . . .  852, 363 
Toy, W. T. Keef!'r . . . . . . . . . . . . . . . . . . . . . . S52, 388 
Toy, figure, A.  R. Rt'ihing . . . . . . . . . . . . . . .  852,2!J7 
Toy o r  a d v p rtisi n g  novel(v ,  A. AppeL . . . . .  852 , 1 53 
'roy railway vebicles,  illPans for stopping 

T I.ac�n�ol�eJ�,
a��gB . 

ESmI�lil���l�l . . : : : : : : : : : :  �k��� 
T raction sY!5tpm, elect t'ic , A. Ch ul'chward . •  851,799 
Traction vdleel. p(nvc r gC'llPrating, M. C. 

ShU I'P1H'ck • • . • . . . . . . . . . . . . . . . . . . • . . . . •  852,301 
Train blocking system, automatic, C .  E. 

Roehl . . . . . . . . . . • . . . . . .  , . . . . . . . . . . . . . .  851,776 
'Pmin stop, automatie, F.  B. Co rey . . . . . • • •  851 ,800 
Transformer controlling switcb,  1\1. O. 'l' l'OY. 851 , 7,s6 
T I'a nsformer. vu riable voltage, E. F_ Gebr� 

kens . . . . . . . . .  , . . . . . . . . . .  , . ,  . . . . . . . . . . .  85 1 , 743 
Trunsporting' device, a utomatic, \V. C ,  Carr 851 , 649 
TroIl(·y pole catcher, .J. fl. vValker . . • . . . .  8G2, B07 
Tronsers support. D. G l'penhprgpr . . . . . . . .  _ 851 , 9;30 
'rruck,  Brust & Du Bose . . . . . . . . . . . . .  _ , . . .  852,217 
'rl'uek for agricultural implements.  steerM 

iug,  M .  Goodfpllow . .  , . . . . . . . . . . . . .  , . .  852, 020 
T l' II (' i<  f o r  annealing furnaces, cha rging, 

.T . G. Blum . . . . . . . . . . . . . . . . . . . . . . . . • . .  

T r u e k ,  railway car,  I� ,  Kuylor . . . . . . . . . . .  . 

'l'l'llc l{ ,  tolm eeo . W. Bf'('htol . • . . . . . . . . . • • •  

'l'ru n k a n d  d rf'sspr, com bined, W. Rimke . .  
'rurbim', \Y, N. Hoove r , • . . . . . . . . . . . . . . . .  
Turbine, elastic flUid, W. A . N ussbaum er . •  

852,01 2 
852.387 
852,052 
852, 24:1 
851 . 886 
852,030 

ing, G. O. Angell • • • • • • •  _ . . . . . . . . . . .  _ 851,639 

DESIGNS. 
Badge, S. Y. Bell . . . . . . . . . • . . • . . •  38, 54 1 ,  38,542 
Ham mock,  H. L. HolIlfeld • . . . . . . . • . . . . .  , . 38,545 
Lace, levt'rs, C. \\,.. Birkin . • . . • . . . . . . . . . . . .  08,540 
Lace, levers. C.  W. Birkin . . . . . . . .  28,546 to 38,54B 
Light rdiector, artificial, O. A. Mygat t .  . . . .  38,543 
Stove, B .  B. Cohen . . . • . • • • . . • • • • • • . . . . • . . .  38, 544 

T RADE MARKS. 
Almond meal,  Peroxident Manufacturing Co. 62, 285 
A u tomobilps and parts thereof, G. Dumon d .  62j281 
Baking powdpr, P u r e  Food B a k i n g  Powder 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62.2\)9 
Bl'er, ale, bro w n  stout, and m alt ex tract, 

Frpll Feil Bre wing Co . . . • . . . • . . . . . . . . . .  62 ,:HS 
B e lting, hose, and machillery packings, 

R" vere Rubber Co. . . . . . . . . . . . . . . • . . . . .  U2, 362 
Bf'vp rage and syrup for m aking the same, 

non-alcoholic carbonated, Moxie Nerve 
Food Company of New England . . . . . • . •  G2, 203 

B randy, apricot, Page & Salldeman . . . .  0 • • •  U2,0:3-l 
B randy, a p ricot, Societe Anonyme de la 

G mnde Distillerie E .  Cusenier Fils Aine 
et Com pagnie . . • .  " . . .  , . . .  , . ,  . . . . . . . . .  62,33G 

Buckles, Alma Manufacturing Company of 
Baltimore City . . .  _ . . . . . , . . . . . . . . . . . . . .  62,27G 

Candies, H .  Heide . . . . . . . . . . . . . . . . . . . . . . .  62,2.JG 
Candy and chewing gum, ::\fanufaetu rillg Co. 

of America . . . • . . . . . . . . . . . . . . . . . . . .. . .  , . 62, 26D 

g�����, f�l�� �n�
a

t��:�t;bl��; 
. ·C: . c'���a���� ,

62 ,257 

Co. . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . .  62, 26.1 
Canned fruits and vege tables, F. M. Ket-

chum . . . . . . . . . . .  , . , . ,  . . . . . . . . . . . . .  " . . .  62, 332 
Canned fruits and ve!=wtables, jelly, and 

jam, Abraham & Straus . . . . . . . . . . . . . . . .  62, 240 
Canvas or  duck e1('uning and wh itening 

preparation, Itaven Gloss M fg. Co • • . • . .  62,B35 
Cards, playing, Kalamazoo Playing Curd 

Co. . . . . . . • . . . . .  , . . . . . . . . . . . . . . . .  , , . . . . .  62 ,247 
Chimneys and globes for lights, Fostoria 

Glass Specialty Co. . . .  , . . . . . . . . . . . . . . .  G2, 34fi 
Chocolate and chocolate candies, S.  F . ,,",'hit-

man & Son . • . . .  . . . . . . .  " . . . . . . . . . . .  62,a:)!J 
Cigars.  WprtheimpI' B l'o�. . . . . . . . . . . . . . . . . .  62,2[y-l 
Cl''''ars anti cigare t tes, G. H . G.  Wing . • . . . .  62,25,s 
Coats, eaves. pallts,  etc . ,  \vah'L'p roof, E. A. 

Armstrong ThUg. Co . . • . . . • . • . . . •  , . . • • . . •  62, 379 
Coats, vpsts, pnnts,  and overcoats. Rosenz-

weig Bros. & Co . . . . . . . . . . . . . . . . . . . .  , . .  62 ,367 
Collars, cuffs, aud shirts, Ila l'gadine-McKit� 

trick Dry G oods Co. . . . . . . . . . . . . . . . . . .  62,:J51 
Cordials, Imperial Distilling & Cordial Co . •  62, 3G�3 
Cordials, Societe Anonyme dp Ia G rande 

Distilerie E. Cusenier - Fils Aine et 
Com pagnie . . . . .  , . . . . . . . . .  , . . . .  , .  62,370, 62,37 1 

Corn and spavin cure and court plm;;ter. F. 
Atvvell . . . . . . . . . . . . . . . . . . . .  , , . . . . . . . . . .  62, :l76 

Cotton and linc! duck a rti('ks, prqm ration 
for cleanlng and bleaching white, I .  
Nachmann . . . . . " . . . . . . . . . . . . . . . . . . . . . . .  G2,2..j.� 

Cotton piece goods, Rice. Stix Dry G oods Co. , 
62. :J6.I to 62, 366, 62, 382 

Cutton piece goods and blankets, I ndian Beau 
Mills of  Alahama . . . . . . . • .  , . . . . . .  , . . . •  62,331 

Cotton pieee goods and blankets, Jackson 
Company . . . . . .  , . . . . .  " . . . . . . . . . . . . . . . •  62,S;)!) 

Cough drops, Fn'Pl'icks & Tammen . . . . . . . . . .  G2,a2� 
C ravats.  Bf'rnstein. Kaufman & Co . . . . . . . . •  62,�7(j 
C ream and condensed milk, stel'ilized, 

Abraham & Straus . .  , . . . . . . . • . . . . . . . . .  62,2:m 
Cream, face, W .  C .  Schley . . . • . . .  , • . . . . • . •  G2 ,2,sn 
C ream o r  paste , shaving, Armour & Co . . . . .  fl2 , :-:;': J -1 
D l'('sS shields, Omo Manufacturing Co . • . • . •  H2 , 2!)7 
Duck pins, J . Dittmar & �OlIS • • • • • • • • • • • • • •  G2,2(it) 
IDmlm lming fluids and disinfectants. Egyptian 

Chemical Co. . •  . . . . • . . . . . . . . . . . . . . . . . . .  62, ;30!) 
Emery cloth and sandpaper, Amt'rican Glue 

Co . • • • . . . . • . . . . . . . . .  , . . . . . .  " . . . . . . . .  , .  62,260 
Enameled metal bousphold utf'llsils, H. .M. 

Schnarr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62,287 
]�ngiue HlJd dynamo elf'('1 rie ma chine, com-

bined steam, A. I,. Ide & Son." • • • • • • •  62,321 

TJ:le Dayton Sprayer 
a n d  Wh itew a s h e r  Covers 10,000 sq. feet of surface per day with whitewash, cold water paints or disin fectants Used by farmers, tobaeco growers, horticulturists: for watering.  destroying insect pests oJ' plan t  diseases 

Easily operated, de. 
veloping high pres· 
sure for extin-

g uisht ng fires. 
washing vehi- ""=�, "
cles, etc. -will 

last a lifetime. 
'W rite for cat· 

alog of other 
k i n d s  a n d  
prices. 

A high speed perfect l y  safe boat. Water- tIgbt 
cham bers rnn iroqI end to end on both sides. 
making it almost i m possible to rol l .  All the lux
ury of Canll('lDg, al l  tile cbarm of motoring 3,t 
tligh speed, and a l J  the safety of a large boat. 
H u J l  2U feet long, made of cedar. 2 H .  p, engine. 
Harts without cranking. 

D ET IUIIT BOAT C O .  
J 6 Bellevue A venue. D etroit. M i c h ",  

�iUleSionf 
� .. ti&i!Jllil:t:ii.]JJII' 

Reliable, Reversible, Two Cycle. 'fwo and Three Port. Guaranteed 
for one year. S i m ple and ea,8Y to operate. Our Free Cataio,g A 3 I� worth your havi ng. 

Send 10 cents in stamps for Ollr h(lok enti tled " Ignition. Vapori zlJ.tion, Installation and O peration of a Gasoline Motor. " 
U N ITED M F G .  C O . ,  Detroit, M i c h .  

GENUINE 

O' FF' ER 
MOVING 
PICTURE 
MACHINE 

Thi� i l l ustration shows an actual Moving Picture Mac hme, . made E;xpressly for home use, s i lll p l o  01 constructIOn, eaSIly manipulated by Boys o r  Hirls, 
IT IS A GREATER INVENTION THAN THE PHONOGRAPH, 

My young friends, I want you,  every one o f  you, to have one 01 these MOVING PICTURE MACHINES,  and I have arranged a plan whereby you can get it without coot. If you will send me your name and addrpss on a postal card, I WIll send yon 28 of the handsomest pictures yOI) ever saw. Ttlese pictures are beautifully printed in rolors and at tile art stores sell for many times 25 cents. Everyone wi l l  i nstantly buy one for the small Slim of 25 cen ts, or  two for 50 cents. When you have sold them return to me the $7 .00 you have collected and I will im· mediatel y scn<l you a MOVING PICTURE MA'cH I N E ,  all complete-even to a. fil m  to reproduce the pictures-and yon will certainly be the en vy o f  your entire neighborhood . They are .new .  No other boy or girl has one, and. I have the sole fight to give them away in the United StatE's so be the first in th-e field . Send me a postal card today . R�membcr, J do ,not ask for any money in advance. "' I wlll  trW'lt you wlth the 28 IW[tutifll l ly  colored pictures. 
�
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PICT U R  .. - M A C H I N E S .  A d (! 'pss CH'A R L E S  E .  ELLIS, 649 WESr 4Jd ST., DEP'l'. D.S. , NEW YORK CITY. . 
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The NATIONAL is a lways 
popular because it gives 
perfect �atisfaction i n  the 
HAN D S  O P  THE O W N E R . 

National Engines have Bal l �Bearing Crank-
Sha fts and Cam ·Shafts. Hence. their 

wonderful power. 
M o d e l  F,  4 cyl . ,  40 H . P .  M o d e l  H. 4 cyl . ,  50 H . P .  

M o d e l  L .  6 cyl . ,  7 6  H . P .  

NATIONAL M O T O R  VEHICLE CO. 
1019 E. 22d Street, Indianapolis, Ind. 

Members A mencnn ?\Iotor Car Mfrs. Assu . ,  N. It .  

E,M B L E M S 
F O R  E V E R Y  

FRATERNAL O RDER 
DIR EC1' FROM FACTOR. 

I save you dealers' profits. 1 send an as�ortment of Emblems on approval to a n y  Fr9.tel'llal man in goon 8tandiIlll,' in t h e  United States, 
from whIch to make a selection. Wr:tl" tor an assortment, naming 
emblem deSIred and !lpproximate price yon Wish �o pa.v. W. ]�. nO])DS, 911 Ellleott S q uare, Buffalo, N .  V. 

Eve r y  read e r  of th e  SCIENTIFIC AMERICAN stwuld also 
be a reader of 

Technical Literature 
A Monthly Review o f  �nrrent Technical Pnbllcatlons 

a large 64-page l l lustrated journal giving its . eaders. i n  
more o r  less condensed f o r m .  t h t  B E S T  literary material of  
general mterest  appearing i n  t h e  c u r rent techmcal pllbltca
l i o n s  of America and Eu rope. at; well as m llch valuable i n· 
formation f o u n d  1 11 dai ly papers, trade pamphlets. �oclety 
proceedings, speecbes and lectures,  etc. The 

"Index to Articles in Current Technical Periodicals" 
gives a claSSIfied descriptive listing of all the articles of  i m 
po rrance appearing i n  the c u r r e n t  lecb mcal p r ess. brought 
down LO the fi rst of  the month of issue. 

"An i ndispe nsable publication for engi· 
neers and other tecbnlcal men. and one of 
the most i n structive ever  p u bb s b ed for general 
readers who wls h  to keep in touch with 
modern mdustrial progress. " 

S U B S C R I P T I O N  RAT E S  
$Z. O O  a Year. Single Copies, ZO Cents 

Special Offers to R.eaders 01 the Scleutllle American ,-As 
a t r ia l  s ubscription we W i l l  s e n d  you  TEC H N I C A L  LIT· 
ERAT U R E  for  two month s t O I  2 5  C E N TS with a low l ate 
in combmation w Ith a specml Premlll ID Book Offer fOI the 
continuance of t h e  subscriptIOn. 

Send your quar�er to-day and get The current !lumbers. 
TECHNICAL LITERATURE, 19 S, 220 Broadway, New York 

} ALWAYS USE 

TRADE MAI'lKS 
DESIGNS 

COPYRIGHTS &C. 
Anyone sendIng a sl,etch and description may 

quickly ascertain our opinion free whether. an 
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special notice, wlt.hout charge, In the 

S(I�ntlfit Jlm�rltan. 
A han�somely tllustra.t.ed weekly. J,arllest clr. 
culation o f  any scientific journal. _ Terms, $3 a 
year ; foul"months, $1. So1d byalCnewsdealers. 
MUNN & ,Co.36 I Bro�dway';rtew York 

Branch Office. 626 IJ' st.. w'allhlnl!ton, D. c..  

Scientific American 403 
Engines. steam. A . L.  Ide & Sons . . 62 , 322. 62 , 323 
Face enamel, liquid, R. E. Ma rtin . . . . . . . . . .  62 :1 1 5  
lI"'1ence wire, I n terlocking Fence C o  . . . . . . . . . . 62 : 3 1 2  
Fence. w i r e ,  K eystone j1"'1ence C o m p a n y  . . . . . . 62 , 3 1 3  
FOOdeo. 

st�?� : . .  ������� . . ������ . . ���?� . . :.o
.
o

.� 62, 380 
Foods, certain sea, Reiss & Brady . . . . . . . . . .  62, 252 
Fuses, Coast Manufacturing & Supply Co . •  

62, 242 t o  62, 244 
Game, certain, .J . W .  Spear & Sohne . . . . . . . .  62 , 274 
Gin W m .  Bergenthal C o  . . . . . . . . . . . . . . . . . . . . 62 , 374 
Glo�e s ,  knitted, netted, and lace, Rice, Stix 

Dry Goods Co. . . . . . . . . . . . . . . . . . . . . . . . .  62 . 363 
Handkerchiefs, International M ' f ' g .  Co . . . . . .  62, 354 
H a t s  and caps, straw, Townsend G race C o .  

of Baltimore C i t y  . . . . . . . . . . . . . . . . . . . . .  62, 373 
Hats, m e n ' s  and boy s '  fur, Gauss-Langen-

berg H u t  Co.  . . . . . . . . .  " . . . . . . . . . . . . . . . .  62, 306 
Hematogenic or blood forming iron com·· 

pounds, A .  Gude & Co . . . . . . . . . . . . . . . . . .  62, 309 
HOSiery, O .  Osborne . . . . . . . . . . . . . . . . 62 , 359, 62 , 3 60 
Hosiery, J. Silvey & Co . . . . . . . . . . . . . . . . . . . . 62. 3G9 
Hosiery and knitted ullden·vear,  B rown Dur-

rell Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62 341 
Illuminating glassware. Welsbach C o  . . . . . . .  62 : 338 
Ink reduct�rs and d riers, printing, J. P. 

Conner . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  62, 343 
I Singlass, Cape Ann I Singlass C o  . . . . . . . . . . • .  62, 24 1  
Jewelry. H .  N .  PNvcal' C o  . . . . . . . . . . . . . . . . 62. 298 

���I�::NP '
Ul��;�!��r ,  

T�'
.
rc��r�ll?o

&
. ·S�� � �  � � : : :  ��:��i 

Lamp chimneys. W. R. Noe . . . . . . . . . . . . . . . .  62 . 358 
Lead, white . R. Shoemaker & Co . . . . . . . . . . 62 , 2 7 1  
Leather, p a t e n t  s i d e ,  S e t o n  L e a t h e r  Co . . . . . .  62 ,368 
Liquor, a p ricot. J. & A . Freiberg . . . . . . . . . . . 62. 329 
Machinery, certa i n ,  Newton M B: chine Tool 

Works . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62 . 3 1 6  
M a s t  a r in s  f e r  t h e  support o f  lamps, George 

Cutter C o . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62 . 292 
Medicated stock foods. Dr. Hess & Clark . . . . 62, 3 1 1  
Mcuicill€', certain, Society of Chemical Indus-

try in Basle . . . . . . . . . . . . . . . . . . . . . . . . . .  60, 300 
M edicine, proprietary, E. L. Bauer . . . . . . . . 62, 277 
MediCin e s ,  certain, E .  S .  Wells . . . . • . . . . . . . .  62 ,289 
MediCines, certain, Ii'. A .  Steck . . . . . . . . . . . . 62, 383 
Metal manufactures, certain, S.  Sternau & 

Co . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . .  62. 31 8  
Newspaper. W . B u l l o c k  . . . . . . . . . . . . . . . . . . . .  62 , 320 
Oil,  castor, J. N .  Stearns . . . . . . . . . . . . . . . . . . . 62.288 
Oils, cotton seed , Southern Cotton Oil  C o  . . . . 62 . 273 
Optical apparatus appliances, etc. , l1'irm of 

C .  Zeiss . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . .  62 . 340 
Paints. ready mixed. R . Shoem aker & C o . . . .  62, 272 
Paper, writing, bond, and ledger, Union Card 

, & Paper Co. . . . . . . . . .  : . . . . . . . . . . .  " . . . . .  62 . 253 
Papers, surface coated engraving, Dill & 

I Collins C o .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62 ,344 
Periodical . N a tional Baker Publishing C o . . . .  62 , 326 
Periodicals.  Jewelers' Circular Publishing 

C o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62. 324 
Pie fillings, preserves, and jellies, M. Ams . 62 , 262 
Pills and headache tablets, J. ' L. Ward 

Medicine C o .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 62,301 
Pipe threading and cutting m achines, Curtis 
. & C u rtis· Co.  . . . . . . . . . . . . . . . . . . . . . . . . . . . 62 , 279 
Publication monthly, R . M .  Van Arsdale . . . 62. 337 
Punch, a r raks,  C .  A . Lindgren & Cis. , Vin-

, handels A k tlebolag . . . . . . . . . . . . . . . . . . . .  62, 3 7 7  
Railway equipment, certain,  Fried,  K r u p p  

A ktlengesell.ch a f t  . . . . . . . . . . . . . . . . . . . . . 62, 283 
Refrigerators and ice boxes.  Illinois Re-

frigerator C o .  . . . . . . . . . . . . . . . . . . . . . . . . .  62,352 
Remedy for diseases of the blood, J .  M. 

Myers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62 . 2 9 6  
Remedy f o r  malaria and g r i p p e .  A .  Fische � . . 62 , 282 
Remedy, rheumatic, A. Giesecke . . . . . . . . . . . . 62,293 
Rubber roofing.  H .  A .  Whiteman & C o  . . . . 62 . 255 
Sausages, hams, l a rd ,  etc . ,  Jones Dairy Farm 62, 2 68 
Sewing m achine needles, White Sewing M a -

c h i n e  Co.  . . . . . . . . . . . . . . . . . . . .  , . . . . . . . .  62.302 
Sewing m achines, L. C. King & Co . . . . . . . . 62, 294 
Shirts, B ronne-Mayer Co. . . . . . . . . . . . . . . . . . . .  62, 342 
Silver plated jewelry, toilet, hollOW, and 

fiat ware. E .  & J . . B ass . . . . . . . . . . . . . . . . 62 . 3 1 9  
S o a p ,  N .  K . Fai rbank Co . . . . . . . . . . . . . . . . . .  62,357 
Soap, liquid, A .  V . H a ssman . . . . . . . . . . . . . . . . 62 , 330 
Soap, perfumed, A .  & 11�. Pears,  Limd . . . . . . . 62.259 
Soaps, W .  Berry . . . . . . . . . . . . . . . . . . . . . . . . . .  62. 2 6.1 
Starch or siz (l ,  certain, G reene & Company . .  62 , 245 
Storage and conveying appara tUB, Dodge 

Coal Storage Co.  . . . . . . . . . . . . . . . . . . . . . .  62,280 
Stoves, gasolene o r  vapor stoves, and vapor 

burners and ovens, gas, American Stove 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62, 261 

Sugars, refined, Henry Tate & Sons . . . . . . . . 62 , 2 67 
Suppositories, salve s ,  and teas, G. Kerschen-

meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62,284 
Syrup. Welch Bros.  Maple Co . . . . . . . . . . . . . . 62,275 
Sy rup, corn, O .  W .  Pei rce C o  . . . . . . . . . . . . . 62 , 249 
Talking m achines, Geo. Borgfeldt & Co . . . . . 62 . 349 
Te a  and coffee, C. E .  Moody & C o . . . . . . . . . . .  62. 270 
T h read, certain , Oneida Community Lim-

ited . . . . . . • • . . . . . . . . • . . . . . . . . . . . . • . . . . .  62.250 
Tires, rubbe r ,  Goodyear Tire and Rubber 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62 .266 
Tools, certain hand. Collins C o  . . . . .  62 , 290. ti2, 29 1  
Tools, certain hand, Societe Anonyme D(>s 

Anciens Establissements Panhard & 
Levassor . . . . . . . . . . . . . . , . . . . . . . . . . . . . . .  62.:1 1 7  

vVash illg compounds, Laundry Blue C o  . . . . . .  62 , 333 
W atchsprings. Hammel,  Riglauder & Co . . . .  62, 3 1 0  
Watch(�s,  watchcasps, a n d  watch movements, 

Langendorf Watch Co. . . . . . . . . . 62 . 3 1 4 .  62 , 325 
Watpr, mineral,  Wild Pigeon Mineral S p rings 

Co.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62. 303 
Water.  mineral ,  J .  A .  M o rga L·t . . . . . . . . . . . . 62, 356 
Water, table, G reat Bear Spring C o  . . . . . . . . 62
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7 Whis k y ,  F r a n k fort Distillery . . . . . . . . . . . . . . 0 

Whisky, A. Fischer . . . . . . . . . . . . . . . . . . . . . . . 62, 345 
Whisky, G oodhart- Hartman Co. . . . . . . . . . . . .  62, 350 
Whisky . Records & G oldsborough . . . . . . . . . .  62. 3 6 1  
W hisky. J.  P.  Straub . . . . . . . . . . . . . . . . . . . .  62. 372 
Whisky A .  1<'1scher . . . . . . . . . . . . . . . . . . . . " . . .  62, 38 1  
Whisky : M a ryland r y p ,  CIotti, Vincenti & 

Co .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62. 3 7 8  
W ines C a rmel Wine Co. . . . . . .  , . . . . . . . . . . .  , 62 , 278 
Wines : port and sherry, Geo. G .  Sandeman" 

Sons & C o .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62 . 307 

LABELS. 
H C aliforn i a ' s  Club W a te r , " for minera l 

w a ter, T. P. Converse . . . . . . . . . . . . . . . . . . 1 3 , 507 
"Cottage Bread , "  for bread , Leonard B a k -

Ing C o .  . . . .  " ,  . . . . . . . . . . . . . . . . . . . . . . . . . .  1 � . 5 1 6  
" E l Ba rio " f o r  Ciga rs,  L .  W . Key e r  . . . . . . . .  1 3 , 505 
HHep - H a� " for chewing tobacco, Victor 

Tobacco Co.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 , 503 
"K. B.  C .  Bohemiall , "  for beer, Kittanning 

� Rr('''' i n g  (;0. . . • . • • • . . • . . . . . • . • . . • • . • . .  1 3 , 009 
"Night Cap Whisk y . "  f o r  whisky, J. Reusch 1 3 , 508 
"Old Colony , "  for cigars, L. W. Keyer . . .. . . .  1 3 , 504 
"Old Pfiste r ' s  Life Elixir , "  for a mediCIne, 

H a u sen & Angaard . . . . . . . . . , . . . . . .. . . .  1 3 . 5 1 5  
" ' Pe t e r ' s  N u t r o  Brea d . "  f o r  brea d, A .  P e t e r  1 3 . 5 1 7  
" P u r · I t · I s  Toilet Wate r , " for toilet wate r, 

Pur· it-is Mfg . Co . . . . . . . . . . . . . . . . . . . . . . . 1 3 , 5 1 0  
" Rom anza H eliotrope . "  for s o a p ,  A r m o u r  & 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 . 5 1 3  
" Romanza Lila c . "  f o r  soa p ,  A rmour & C o  . . . 1 3 . 5 1 1  
" Romanza Rose, " f o r  soa p,  Armour & Co . . . 1 3 , 51 4  
" Romanza V iolet , " f o r  soa p,  Armour & C o  . . 1 3 , 51 2  
"Schille r , "  f o r  cigars. L .  Mueller . . . . . . . . . .  1 3 , 506 
"The Sign of the Kettle , "  for candies, E . 

B. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 . 5 1 9  
f ' U n kle Sam ' s  Cones , " f o r  i c e  cream cones, 

S.  K art . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 , 520 
"Vezlno ' s  Digesth'p ' Health Food Choco

Jates, " f o r  h'ealth food chocolates, V. 
de Vezlno . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 , 5 1 8  

PRINTS.  

0 32 Special Caliber Rifles for Smokeless or Black Powder 
Sportsmen who want to . confine themselves to one gun and still be able to 
uSe either high or medium power ammunition as occasion demands, will 
find the Winchester Model 1894 .32 Special just the rifte they have been 
looking for. It shoots a smokeless powder cartridge more powerful than 
the .30 Winchester or a black powder cartridge of the .32-40 class 
equally well, These riftes are made in styles and weights to meet all tastes. Wln4/!e./tr GUM """ WlnclltBter Ammtmltfon .... Mad. /Of' __ Other 
W I  N O H  lE a T IE R  R IE P IE A T I N Q  A lt M a  c o . ,  N E W  H A V E N , . C O N N ,  

Jls JI Prtstnt 
Why not one of these 

NEW YORK 
STANDARD 

"Chronographs?" In Silverode 
Case 

They combine a 1 -5 second hand with an accurate 
movement and wil l  ever be a reminder of the donor. 

.all Jewelers Sell Them 
They .are Fully Guaranteed 

New York Standard Watch. CO./-40 1 Communi paw Ave.,  Jersey City, N. J. 

Astronomy Without a Telescope ! 
Barritt=Serviss Star and Planet Finder 

Every Stel l a r  body accurately p l aced for any date for the 
next t w e n t y  yearF , in the Northern Hemisphere . En· 
dorsed by leading scientists. Requires n o  technical 
knowledge to use i t .  Compl ete mast ery of the heavenly 
bodies i n  a fe w hours. 

Most g raphic way of interesting all in the wonderful  
planetary system of the Universe. Chart is I S  in . square, 

with revolving disk map showing all stars.  Made of heavy card
board.  Sent a n y w here in U . S. carriag e paid , sec urely packed , $5 

LEON BARRITT, 1 5 0  Nassau Stree�, New Y ork. V. S.  A. 

M 1 1 0  8t I Bo t Motor Boats . Row Boat s .  U Ins ee a s . Hunting and Pishing Boats 
bqil t of steel WIth a n '  ..: hamber!1 III eacb l'nti  l ike a l ife boat.  T hey c a n 't ""ink. F9.st e t ,  m or t'  
buoyan t , practica l l y  m d estr�lctibl � , don' t  leak, dry �u t  and a.re Bb�olutely safe. N o  calking,  no 
bailing,  no trouble.  Every boat IS guara'Jt.t'ed. Hlg ul y endorsed by sportsmen . The Ideal Loat for pleat;ure, summer resorts, 
parks, etc.  
THE W. H. MULLINS CO., 

118 F r a n J.. lIn Street. 
Salem, Ohio. 

N O T I C E  TO C O N TRA C T O RS. S E A L E D  P R O P O S A LS. SUI tably endorsed nn envel· 
and 
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when bids Wi l l  be opened and read puhhcly. 
Drawings a.nd � pecit:lcations may be consulted and 

blank forms. 01  proposal s obtained at the Hudson River 
��

a
�� f.·OH�f:!: J:��:bf�c

e
Ji��ct�C!PJ t� .

b
l,����?�.i�� 

Contracts W i l l  be awarded to the l o w est respollsl b lp 
and rel iable bidders unless the bids exceed t be amount  
of funds avai lable therefor, i n  wh lc lJ case t b e  right t o  
reject al l  bids i s  reserved, 1'. E. McG A RR. 

Dated ' Albany, N s�c:����t
;�I��

is8ion i n  1 unacy. 

LET U S  B E  YOU It FACTO RY 
WRITE F O R  ESTI MATE ON  ANY ARTI CLE 

YOU WANT MAN UFACTUREO 
STAMPINGS. MOI;IELS . E X PER. WORK WRITE FOR FREE BOOKLET 
T H E  C LO B E  M A C H I N E  &. STA M P I N O  CO. 970 Ham ilton St., Clevelan'IcI, O .  

W ANTED . .,-A S U P ERIN TENDENT. 
Syracuse ChIlled Plow Co., 

Syracuse. N. Y 

Are your be:ll'lUgs .nmUlOg h?t � .  R.l:Jd llce frictIOn " ni.�n�al�y " a.nd me
chanlraHy by sending' to llA for t u ! l  part l C u l ars about Fnctlonless. We 
haw thf' remedy ,  No bearing" can run hot with I t . ,  
" rictionleslJ lt etul 'Ct)., CbestnQt St.,  Chutto.!l00K'D� 'I'enn. 

CEME .NT B O O K S .  J��.� �e�!.�rOS:1i:��I�eIC��� 
struction, SOc. , Remforced Com'rete COLstruction, $�.50 , Hollow Concrete Biock Bu il ding Construct lOri, 50e. Sent postpald. . E M E N T  AND  E N G I N E E R I N G  N E W S .  Ch icag o ,  I I I .  

How to Construct 
"M.m ' s  a n d  B oy s '  Appare l , "  for m e n ' s  and 

bay . '  a [)pa r e l . H .  C .  Lytton . . . . . . . . . .  . 
l-E�'''�l;1�rm Corli" .. Eugines, Brewers 

and Bottlers ' Mach inerv. THE V l l ,T E R  
1 , 974 • MFG. (,0_. 899 Chnton St .. M i l waukee, Wi •. An Independent I nterrupter 

A printed copy Af the specification a n d  drawing 
of , any patent in th� , f o regoing Jist, or any patent 
in " print issued ::!ince 1863, will be furnished from 
this office for 1 0  cents, p rovided the name and 
number of the patent desired and the date bE:.' 
C?iven. Address Munn & Co., 361 Broadway, N ew 

\":'C!;'adian patents may now be obtained by tho I n 
ventors for a n y  of the itventions named in the tore� 
going Ust. · . . For terms oud further partlcnlar. 
,ddre •• Munn & Co.,  361 8roadway, New York. 

MODELS & E X P E R I M E N T A L  W O R K .  
Inventions deveLoped. Special lIachtnery. 

E .  V .  BA I L LA R O .  24 F r a n kfort S t r e e t .  New Y o r k .  

'RUBBER Expert Manufacturers . Fine Jobbing Work-
PAR.KER. STEARNS Eo CO..  228.229 South Street:New York 

M O O  E l S  ��fr.?'�fe':.I��I�.":AN'oV�:�H��::���' 
tured. Fine . A ccurate \\I ork a, Specialty . "  M. P. SChel l ,  
1709 Union Street, S�n FranCisco. 

In SCIENTIFIC AM ERI C A N  S U P PL E M E N T. 1 6 1 �, 
A. Frederi ck Col l i o s  describes f� l ly and clear l y  wItb 
the belp of good drawings how an mdepsndent m u l tiple 
interrupter may be constructed for a large ind uction 
COi

l
Th1S article should  be . read 1n cunnection WIth 

M.r. Coll Ins' artj c l e  in �CIE�TIFIC A J.\tJ ERICA� S U PP�E
M ENT, 1 60�. .. How to Con struct a 1 00-MIIe 
W i re l e  ... T e l e ll raph · O u tfi t •. " 

. 
Each l'5 upp lement costs 10 cents ; 20 cents for the 

two. Order from your newsdealer or froUl ' . 
MUNN 6: CO. , 3 6 1  Broadway, New York 



Rubber Pump Valves 
For Cold and Hot Water, Oils, Acids, 
High Pressure Mine Service and for 
every pumping requirement • .;J. .;J. .;J. 
Mechanical Rubber Goods of every cfesctiption 
of unsurpassed qualities, including BELTING, 
HOSE PACKlNGS, Gaskets. Mats and 
Matting, Tubings, Springs, Interlocking 
TiHflg, Emery Wheels and MOULDED and 
CUT SPECI A L TIES for any mechanical 
and commercial device. ,J;J ,J;J ,J;J ,J;J ,J;J ,J;J ,J;J 

NEW 
PACKING 

YORK ' BELTING & 
COMPANY, Ltd. 

9J & 93 Chambers Strut, New York 

tI;mai#l·;J 
Statlonarles, Portables, Holsters, Pump
ers. SawinI!' and Boat Ontfits. Combined 
wltb Dynam os. 

Gasoline, Gas, Kerosene. 
Send jor Oatalogue. 

State Power Nee lls. 
CHARTER GAS E N G I N E  CO.,  Box 1 4 8 ,  STER L I N G , I LL. 

Scalos A l l  varietI es at I O W eS I  prtce._ Best llat lroad 
T,rack and Wal'on or Stock 8cale> made. 
Also 1000 useful artIcles. inCluding Safeb. 
SeWIng Machines, BiCYCles, Tools , etc . .:'Save 

Money. Lists �'ree CHICAGO SCALE co .. Chicago. I I I .  

A WATCHMAKER. 
Bradll'l Polytecbnic Institute 

�r;::!I�� _ �lif:�:�nt . � 

Formerly Parsons Horological Inst. 
Largest nnd Best Wnteh Seho,ol 

in America " 

We teach Watch Work, Jewelry, 
Engraving, , Clock Work, QptJcs. 
Tuition reasonable. Board and 
rooms near school at moderate rates. 
Send for Catalog of InfonTtllti on. 

OZONE 

"ODORLESS�� 
GARBAGE CAN 

Made o f  heavy galvan
ized iron,  air '. and w�ter 
tight, two steel shields , 
steel bound tal? and bot
tom. tigbt fitt<ng cover, 
rivetted " and s o l d e r e d  
thron�hout. 0 d o  r I e s s "  
Practtcal, Sanitary . .  Costs 
very little more than the 
ordlDary g a r b a g e  ' cano 
Used in connection with 
Formozone, averts nause
ating odors, d i s p el s  the 
germ-carrying fly. 

T h e  0 n I y Antiseptic 
Garbage Can Made. 

We a I s o  manufacture 
the Fonnozone . � 0 d 0 r .. 
less " Garbage Pail. 

Send fo r full details and 
Price 1,ist. 

FO R.MOZONE HYGIENIC M FG. CO. 
Bast MadiSon 5t. ,  CHICAGO 

Gasoline Engines 
are tbe outcome of a thorougb study and application of 
the principles w htob underlie this class o f '  Powers. 
They are built  to make certain response with abUlidaht , :�::.�? every calJ upon tbem, and at l ea,8t operati� " 

USE GAS, GASO L I N E  or A LCOHOL. 

I.  H. C. engines are bui lt Vertipal 
In 2 and S:H. P.. and Hori,ontol 

��i3�i&�,�: a':,':Jd2l�,:�le ) In 4. 6, 
A demonstration and catal Oll wltb particulars. 'can be t��Y

o
'i:g!� on I . H. C. local � ent8. Or address t h e  

The Intemational Harvester Company ot America 
(INCORPORATED) ' .  

7' C Xonroe Street. ChleslfO. Ill • •  U. S. A. 

ARE THE BEST. 
For oale everywhere. Send tor 

CatalO4l N o. 16-
L U F K I N  R U L E  C O. 

Sag inaW', M lelt . . U, S. A. 
New York and LondoD. 

Scientific ADlerican 

Franco-Auto Portable 
T U R NTA B L E  
No. 2 Ball Bearing Caster" made, in , one , piece, ' light and 
durable. Cars can be' run off or  on at either end. Pro
tects Tires when car not in use. One man can handle 
the largest car with ease. Indispensable for handling cars 
in garage, factory or private ' barns. Requires no jack to 
place in position. Write for full description and price list. 

A U T O  � S U P P L Y  C O M P A N Y  

are the busiest places of the home, ' Within their 
walls more work is done-upon their floors more 
steps are taken than in all the other. ro:oms com" 
bined. Where food is prepared there is necessarily 
a large quantity of waste produced. ' " 

If cleanliness is necessary in other parts of the 
residence, it is vital in the kitchen ' and pantries. 
Cleanly conditions cannot be maintained with wood 
floors or coverings of semi-permanent character . 
The peculiar advantages of ' 

PENNSYLVANIA ' 
INTE RLOCK I NG ,  
RUBBER TILING , 

for spaces especially requiring sruiitary floors have 
brought about its use in man y of the handsomest 
homes of America. 

This incomparable flooring material is  abso
lutely waterproof and sanitary . No other suttace 
is nearly so restful to stand and walk upon. It 
makes a floor that is Imore dura\>te, than ·,marble. 
It is. not possible to , slip upon it, and it is silent to 
the tread . I t is adaptable to a greater variety of 
designs and is  far more elegant ,than, any , other 
material . 

Send us the dimensi<1ns of your '�itchen" pan
tries, bathroom, vestibule, or any: other- area, you may 
wish to be l aid with Pennsylvan�a :RiJbbiel"' :riling, 
and receive figure. of cost with ful! . informatiQn. 

Our .Book-of-Designs.in�C610r' wiH ' be ' mailed 
on request. ' - ' 

PENNSYLVANIA RUBBER CO. 
JEANNETTE, P A.. , 

NEW YORK-1741 Br�dway. 
I ' H ICAGo- 1 2 1 1  Micbi!rRD Avenue. 
PHILADBLPHIA-GUi N. Broad Street. 
ATLANTA, GA.-loo N .  Prior Street. BOSTON--OO Park Square. 

BUFlI'ALo-:..'l 1 1  Main Stre8�. DRTROtT---'2S'l -Jefferson A vt'Inue. · , . 
CLEvS:LAND-2134-6 East.Nmth St. 
SAN FRANClsco.-:-512-;- 14 Mission .st. 
LONDO"-.26 . tty Road. 

" and opaque objeot8 on 'the screen in natural e  rolors. OPAQU E PROJ ECTOR for sbowi�g Photos,
' '

Postai' 'Cards, Book m ustrations 

, :��:,stIlT�����P�e�ut�l�e�tv\�l'on
c
I�Peci�g���,!� ��; �?llrtir. �� !�r.:'es��

e
��el

o
�����orleB. New Pli6to-Enlarglng OutfitS. ' �' Photoscrlpt " , tb e  new method 

W I L I'lA ;'t.i, BROWN & EA RLE, 918 Chestnnt ' St.-eet; ' Dept. ' 6, . Philadelphia, , Pa. 

It you are, a ,HoUSIl..Qwner or p,Ianraing to , 

17WOWLEDGE build, this,set ot books will save you many 
nI' tImllS , it� �st. , P"r the young man no bet. 

ter chllnce to learn 8 paying trade or profe�si�;" �ould be' offered. If · 
you are a Carpenter, Contractor. , 'BII1l4er, , I\ri;hi�ect, , Draftsman 'or 
Mechanic it offers you an exceptional chance to advance in your present
occupation. The tru�st test of yo';r

' 
present efficiencY ' Is the amount of 

earned by you from week to week. Unless yo� are advancinl" 
and earning more and , more money as: you grow older. tb",e 
must come a tiine 'when younger and more 'llm bitious men yvill 
crowd you out. ' I.earn !:lOW , �o ,tnm y6nt-, sp,,:re time into m,oney. 

A D V A 'N C E  S A L E  
LESS THAN ' 1 - 3, , REGYLA,R PRICE 

TEN MASSIVE VOLUMES, each nearly one fOOl hlgh_ nou�d 'I; ;ed half  morocco_ 
Over 4 000 pages ; 3 OQO iIJ�strations. full pa��J2Iate& . .  plans. se<;U0!1s. etc. Printed on 
blghest &rade paper ; entirely new type-DE LUXE woks in every particular. 

S p e c i a. I $J9.80 P r i c e  
R e g u l e.. t P r l o e  $ 6 0  

Sent by rrepald express. Send $2 Within five days. and $2 a 
month i satisfactory ; otherwise notify us to sena for them. 
In any case you lose nothing. 
Absolutely no orders accepted at thlS price if postma.rked 
later than J une 30th, 1907, 

Among Ih" �Ir�,.t",.� : · . !!;���i�t!::����B:t�or;;�$;:. 
proofin"'-Suur BWJ�lOg-Su,perlntendence-Estlmatlng-Contracts�peClficat10D8 _ Stre:gth of Materials -Archit.ectural Drawing- Masonry- ElectriC Wir1�g-: 

Plomblo"g-Steam Fittlog_HeaUng_Vel)tilailng-Cornice Work-Skylight � ork 

-Roofing-5teel Construction. 

"'_A,Ift&IU"fL� SCHOOL of CORRESPONDENCE, CHICi\OO 

MAY 1 I, 1907. 

C O LD GALVAN I Z I N G .  
AMERI CAN PROCES S ,  NO R O YA'LT I £ 5. 

SAMPLES A N D  I NFOR M Al ION ON APPLICATION 
N I C K E L 

... » 

Electro- Plating  
Ap�aratuB aDn Material. 

TIDI 

Hanson & VanWinkle 
()o., 

Newark. N. J .  
28 & 30 S. Canal St. 

ChlC&llo. 

�� 
Drive"" 

The Famous ' F riction-D rive 
, Models a n d  styles to suit t h e  purchaser PLEASURE CARS, RUNABOUTS and , 

TOURING CARS 
P"'Commereial Trucks 'for all. purpoa�. ' 

Toe LAMBERT plltented FRICTION· DRIVE TRANS-

�l�i�:' J�ls'�v��s� llM�v"fc�:�oiU)� ::� 
entirel y oatlsfllctory transmlsslon made. " 

LAMBERT, CARS ARE IN A SUPERIOR CLASS lIY 
THEMSELVES. IN VESTIGATE. ' 

, 

P"'WRlTE "FOR OUR ART ' CATALOGUE .. 
T,HE BU.!l�.E'yI� J1.AN u • ••  ,,'" u ... � .. 

that don't hurt the neck. �"'r'." �,. __ ,"u •• u •• ,,,., ; stay buttoned. Made in 
damaged in any way. ex

new one at your jeweler's or haberdaSher·s. 
Booklet on Request 

KreJQentz Ii '0., 77 Cbestnut St., Newark, N.J. 

�FfRRO��moo 
, that explains fully the unique 

construction of the 

FERRO MAR INE ENG INES 
and tells just why they 
have created such wide
spread interest this year. 

, Or send 10 cents 
for our complete 
Treatise on ,Marine 
Engines, Write us 
to-day. 

THE FERRO MACHINE &,FOUNDRY CO. 
75 Wade Building, Cleveland; O. , 

I,arge Stock lit 75 Cortlandt Street,. New York, :t'f. Y. 

B�tte r Than Batteries 
. 
alone for SPfl:Tking your autO, boat 
or gas engine is a �t ot 8tOl'a�e bat
teries kept chalKed by" our Apple Rat .. 
tery -Charger, a dynamo rune by the 

ni�wht!�\ '?�l��;nro�e i��1�r;Y;��s 
poses ; always lP.ady tor any emel 

��:�Ly" !���:�0���;t1n
uii:�:tB��: 

Mfg. Co., 98 St. Clnl r St., Dayton, Ohio 




