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TH:E COMEDY OF THE MANHATTAN BRIDGE. 

Is there not a strong element of the ridiculous in 
the present hysterical attempts to solve the problem 
of the Brooklyn Bridge congestion by bllilding a three­
and·a-half-million-dollar station and a thirteen-million­
d ollar subway-provisions which can merely modify 
and never cure the evil-when the whole congestion 
could be relieved by building the Manhattan Bridge, 
whose construction was authorized nearly ten years 
ago? The Brooklyn Bridge is  crowded to its maximum 
eapacity, if not beyond it. Eight or ten years ago the 
crowding had begun, and to provide for the present 
congestion, which was even then foreseen, the city did 
the obviously best thing, namely, authorized the build­
ing of another bridge w ithin a quarter of a mile of 
the Brooklyn structure, the capacity of the new bridge 
being fifty to sixty per cent greater than that of the 
old bridge. Plans were drawn up, and everything 
was ready for a vigorous prosecution of the work, 
when the politicians got hold of the enterprise, delib­
erately stopped the work, and have been playing foot­
ball with this, the most badly-needed municipal work 
of the day, ever since. 

The SCIENTIFIC AMERICAN has kept the public pretty 
well informed of the course of this disgraceful fiasco, 
and less than a year ago, wrote an open letter to the 
present M ayor, respectfuiiy calling his attention to 
the delay, and asking that he use his authority to ex­
pedite the building of the bridge-a communication 
which proved of so much interest to His Honor, that 
he has not yet found time to acknowledge its receipt. 

Although the piers for the Manhattan Bridge were 
completed, ready for the erection of the steel, four or 
five years ago, not a pound of structural material has 
been erected even at this la te day. Meanwhile, instead 
of going ahead with the new bridge, which would 
bring instant and abundant relief, the city officials, 
from the Mayor down, have been worrying about the 
best kind of a terminal station to build at the Man­
hattan end of the old bridge. 'The plans have been 
drawn for a structure which would seem to be capable 
of handling at le·ast twice as much traffic as the old 
bridge can ever bring into it. 

As if to make the folly more complete, the city has 
now authorized the construction, between the Wil­
liamsburg and Manhattan bridges, of  a subway loop 
into which the cars of the Brooklyn Rapid Transit, 
not being suitably constructed for subw:1Y service, can 
never enter. When the subway is completed, the cars 
of the most important branches of the Brooklyn sys­
tem of transportation will be barred from its use. 

We have always believed, and still do, that a tem­
porary elevated loop, usable by the elevated cars of 
the Brooklyn Rapid Transit, should have been built 
and used, until such time as the subway loop could 
hctve been constructed, and the Brooklyn Rapid Transit 
equipped with cars suitable for subway service. 

MR. HILL ON THE RAILROAD CRISIS. 
In the course of a recent letter ,to the Governor of 

the State of Minnesota, James J. Hill ,  who unques­
tionably understands the railroad situation better than 
any other man in the country, makes a mas terly analy­
�is of the recent report of the Interstate Commerce 
Commission, .and proves that the present alarming con­
gestion in railroad traffic is the inevitable outcome of 
the disparity between the enormous increase in traffic 
and the relatively small mileage of new railroad track 
which has been built to meet it. The letter is re­
markably devoid of theory and speculation ; it deals 
with the cold facts and figures of the Interstate Com­
merce reports, and the analysis and ded uctions are 
so clear and convincing that he who runs may read. 

In proof ·of his statement that of late years, al­
though the volumo of business has increased enor­
mously, there has been built a relatively decreasing 
8mount of track and terminal facilities, Mr. Hill com­
pares the statistics of the growth of railroad business 
in the ten years from 1895 to 1905.  During that de-

Scientific American 

cade the track mileage increased from 180,667 miles 
to 218,101 miles, or 21 per cent. But during the same 
time the passenger mileage increased from 1 2  billion 
miles to nearly 24 billion miles, or 95 per cent, and the 
freight-ton mileage from 85 billion ton-miles to 186 
billion ton-miles, an increase of 118 per cent. 

The above figures are even more alarming than they 
look to be ; for within the ten years above mentioned, 
there has been a steady increase in the annual per­
centage of increase of each year over the preceding. 
Thus in the ten years 1870 to ]880, the per cent in­
crease per annum in the total mileage of track was 
7 ;  from 1 880 to 1890 there was a 7 .46 per cent in­
erease ;  but from 1890 to 1904 the increase fell to 2.19 
per cent, and in the two years 1904 to 1906 the in­
c rease has fallen to 1.45 per cent per annum. 

The situation is tersely summed up by Mr. Hill when 
he says that the limit of service of a common carrier 
has been reached when it has moving at all times over 
its s ystems as many cars as can be run on its tracks 
with safety, and transferred and di spatched from its 
terminals and junction points without unreasonable 
delay. Beyond that point, increase of business cannot 
be handled by increasing the number of cars and en­
gines. ' The disparity between the growth of traffic and 
the additions to railroad mileage and extension of 
terminals, shown by a new mileage of less than 1% 
per cent since 1904, to take care of a traffic increase 
averaging 1 1 per cent a year for ten years past, pre­
sents and explains the real problem. That the rail­
roads have been making strenuous efforts to meet the 
clearly foreseen crisis is shown by the facts that, not 
Gnly were there 25 per cent more locomotives and 45 
per cent more cars in service in 1905 than in 1895, 
hut each engine and car did much more work. The 
passenger miles traveled per locomotive increased 
more than 68 per cent, and the ton miles per freight 
locomotive increased more than 57 per cent. 

The remedy proposed by M r. Hill is staggering in its 
proportions and cost. He states that the best judg­
ment of many conservative railroad men in the coun­
try is, that an immediate addition of not less than 5 
per cent per annum should be made to the railroad 
trackage of the country for the next five years. For 
m odern requirements, the additional track and the 
needed terminal facilities would cost not less than 
$75,000 per mile ; that is to say, the cost of the new 
work would amount to a total of five and one-half bil­
lion dollars, or a yearly average of one and one-tenth 
billion dollars. Two remedies are proposed. For the 
reason that any considerable enlargement of the pres­
ent terminal facilities in the city is absolutely pro­
hibited by the enOl mous cost of real estate, the termi­
nal congestion will have to be met by a decentraliza­
tion of traffic. New centers for the transfer and for­
warding of freight must be secured at poInts where 
land can be bought in adequate quantities and at a 
reasonable cost. F'urthermore, there must be an all­
round decentralization of traffic, with more points for 
export and more interior markets. Mr. Hill suggests 
that a 15-foot canal or channel from St. Louis to New 
Orleans would do more to relieve the middle West and 
Southwest than any other work that could be pro­
posed. 

In this, as in all great crises, it is essential that 
there should be harmonious co-operation in working 
out the solution. Although the railroads, or many of 
them, have unquestionably shown in the past too little 
inclination to strike a fair balance between their own 
interests and those of the general public, we believe 
that the fault has by no means lain entirely with the 
railroads. Mr. Hill says truly that it was not by acci­
dent that railroad building has declined to its lowest 
within a generation at the very time when all other 
forms of activity have been growing most rapidly. 
The investor declines to put his money in enterprises 
which are under the ban of unpopularity, and even 
threatened with confiscation and transfer to the State. 
This feeling must be removed, and greater confidence 
mutually established, if any considerable portion of 
the vast sum necessary to meet the crisis is to be 
available for the work. 

BROOKLYN BRIDGE TERMINAL STATION AND SUBWAY 
LOOP. 

The new Brooklyn Bridge Terminal, for which the 
Board of Estimate has recently ap'propriated three and 
a quarter million dollars, will be nearly three blocks 
in length and probably six or seven stories in height, 
The present terminal at City Hall Park will be com­
pletely removed, and it will then be possible to obtain 
from the City Hall an unobstructed view of the bridge 
structure and of the Brooklyn shore beyond. 

To, enable the surface cars to reach their own sta­
tion, which will extend for two blocks north and 
south, and w i ll be entirely below ground, North Wil­
liam Street will be closed, and the roadways on which 
lh,' trolley cars run will commence to the east of ¥lil­
I iClm Street on an easy descent, which will bring them 
down below surface level without interfering with 
�trcet traffic. The elevated trains will be loaded and 
unloaded at two different levels wi thin the station, 

the first of which will be one story and the second 
tw o stories above the street surface. 

It is not to be expected that the station will cause 
any material increase in the number of cars or trains 
that can be run across the Brooklyn Bridge, which is 
already crowded to its maximum capaci ty. The ad­
vantage of the terminal station, which will extend 
north from the preSEnt terminal as far as the junction 
of Duane and Center Streets, is that traffic will be 
more completely organized, the passengers' who take 
the surface cars b€ing distributed to the prope.]' plat­
forms reserved for each particular line of travel. Fur­
thermore, it will be possible to permit trains from all 
sections of B rooklyn to cross the bridge without change 
during the rush hours. 

The Subway loop, which has been authorized by the 
Board of Estimate, begins at the Williamsburg Bridge 
plaza in B rooklyn, crosses that bridge to Manhattan, 
and extends below Delancey Street to Center Street, 
beneath whi(:h it runs to the Manhattan Bridge. After 
crossing that bridge to Brooklyn, it runs by way of 
the new Flatbush Avenue extension-Fulton Street, 
Lafayette A venue, and Bedford A venue-back to the 
W illiamsburg Bridge plaza. In Manhattan the line 
will be carried southerly below Center and William 
Streets to a point between Maiden Lane and Wall 
Street, with an eventual connection with Brooklyn by 
one or more tunnels. Moreover, it is probable that 
ultimately the l oop will have an extension through 
Grand and Desbrosses Streets to the North River. 

The most serious objection to the proposed loop ill> 
that the cars of the elevated roads of Brooklyn are 
not built of that fireproof construction which is con· 
sidered to be necessary for the safe operation of a 
modern subway, and therefore they could not be sent 
through Manhattan by way of the loop. Had a tem­
porary elevated loop been built, its construction could 
have been rapidly completed, and the Brooklyn elevat­
ed cars have mad e immediate use of it. Meanwhile, 
the construction of the permanent subway might have. 
been undertaken, and special cars constructed by the. 
Brooklyn roads for service by way of the loop. 

A NEW ELECTRIC LAMP FILAMENT. 
After seven years' res earch by Prof. H. C, Parker 

and Mr. Walter G. Clark, of Columbia University, 
these gentlemen have discovered and perfected a new 
incandescent lamp filament that is a marked i mprove­
ment over the usual carbon filament both in the qual­
ity of light produced and the economy and life of the 
lamp. The inventors have christened their new fila­
ment the "Helion," on account of the resemblance of 
th e spectrum of the light produced by it to the solar 
spectrum. 

The new filament is composed chiefly of silicon, 
which is reduced and deposited upon a very thin car­
bon coil similar to that used in the ordinary incan­
descent lamp. The completed filament is mounted on 
a base in an exhausted bulb like those ordinarily 
used. 

The Helion filament is remarkable in several re­
spects'. Foremost among these is the white quality 
of the light, which is obtained at a comparatively low 
temperature and with a consumption of electrical en­
ergy of but one watt per candle power produced. The 
new filament, while non-metallic, produces the unit 
of light with the unit of electrical energy at a much 
lower temperature than do some of the more recent 
metallic filaments when giving like results. The con­
sumption curve in watts per candle is practically a 
straight line from 1,575 deg. C. ( 3% watts per candle) 
up to 1,730 deg. C. (l%, watts per candle). From this 
point on the curve gradually flattens until, at 1,800 
deg. it is a horizontal line corresponding to a consump­
tion of but one watt per candle power. E'ach filament 
has a point of maximum candle power, and increasIng 
the current beyond that normally used at this point 
does not increase the candle-power. Filaments have 
withstood 100 per cent overload of current beyond 
the point of maximum brilliancy without rupture. The 
amount of overload one of the new filaments will 
stand was forcibly demonstrated by mounting one of 
them in a bulb on two p ieces of copper wire several 
times greater in cross-section than the filament. The 
filament withstood without damage a current that 
fused the wire. Comparison between the luminosity 
of a Helion filament lamp and that of an ordinary 
incandescent shows that the former produces three 
and one-half times more light with the expenditure of 
eOl1sidc'rably le2S energy at the p oint of greatest 
iuminosity, which corresponds to the same wave­
l ength for each. The high efficiency of the Helion fila­
ment is thought to be due largely to selective radia­
tion, for a lthough an increase in temperature above 
1,720 deg. increases the intensity of the light, it does 
not make much change in its color, as is the case with 
the usual carbon filament lamp. 

The life of the new filament appears, from the few 
tests which have thus far been made, to be compara­
tively long. The extremes of eight lamps tested were 
485 and 1,270 ,hours. The short-lived lamp showed a 
decrease in candle power of 15 per cent, while the 
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long-lived one fell off only;; fie!' eent. One lamv that 
burned 735 hours showed a gradual increase in candle 
power of 2 per cent. The long-lived lamp mentioned 
showed an increase in candle power for the first 400 
hours, followed by a gradual and slight falling off in 
candle power for the balance of its life. Starting with 
37 candle power and 37 watts, after 200 hours this 
lamp began to show an increase in candle power with­
out, however, any increase in current. At the end o f  
4 0 0  h ours the candle power had run up to 40.  During 
the next 100 hours it fell again to 37, and then declined 
gradually to 35lh at the end of 1,230 hours, while the 
consumption was diminished about half a watt. As 
these lamps tha t  w ere given a life test were rather 
crudely made in the laboratory, and as they had been 
submitted to tests of various kinds before undergoing 
it, this probably accounts for the non-uniformity o f  
the results obtained. The break i n  the filament oc­
curred at the same place in each lamp, i.  e., near the 
cement terminals, and it was due, the inventors be­
lieve, to a cause which can be corrected when the lamp 
is made commercially. Filaments of 30 candle power 
have been made for voltages of from 100 to 115 and 
of about the same length as the carbon filament of th e 
ordinary lamp. 

From ihe foregoing description of the Helion fila­
ment and the tests which have been made with it, one 
can see that it is apparently a very marked improve­
ment over the filament now generally used, giving as 
it does approximately twice as m uch light with half 
the current consumption, and furnishing a much 
whiter light at that. The fact that it can be used in 
the ordinary vacuum lamp bulb is a point in its favor, 
as it can thus be readily employed wherever the ordi­
nary incandescent lamp is at present in service. 

• •• • 
THE JAMAICAN EARTHQUAKE. 

From the meager details available at the time of 
this writing, it would appear that the recent earth­
quake which destroyed Kingston, Jamaica, was hardly 
less destructive in severity and extent than that which 
resulted in the destruction of San Francisco, or the 
subsequent one which effected such terrible devasta­
tion at Valparaiso. The past twelvemonth has been 
signalized by a series of natural phenomena which 
have been seldom equaled in any similar period withIn 
the history of mankind. B eginning with the terrible 
volcanic outburst of Vesuvius, various points of the 
earth's surface have been convulsed by volcanic out­
bursts or earth tremors, which have had the most dis­
astrous effect, and have resulted in great loss of life 
and vast destructIon of property. These various cata­
clysms have not occurred, furthermore, in a single so­
called volcanic or earthquake belt. They have taken 
place in the most widely-separated localities, and our 
seismologists have n ot been able to ascribe their origin 
satisfactorily to a common cause. Whether or not it 
is merely coincidence that these happenings should all 
have taken place wfthin a twelvemonth, or whether 
there is some great underlying action with which we 
are unfamiliar, and which has given rise to them, is 
still unexplained. 

From the information at hand, it seems that the 
earthquake which destroyed Kingston consisted of a 
great number of shocks, with a shock of maxImum 
intensity near the beginning of the series of tremors. 
The light architecture prevalent in the southern city 
was poorly adapted to resist a convulsion of this char­
acter, and even more substantially-built edifices col­
lapsed under the exceptional severity of the e arth­
quake. The usual accompaniment of tidal wave and 
Stygian darkness due to dust was present in this case 
too, and added to the general h orror' of  the situation. 
It has been estimated that hundreds of lives were lost 
and that the damage to property will be found to 
reach many millions of dollars. The bottom of the 
harbor has sunk many feet, and there is danger, ap­
parently, that ihe entire city-or rather what is left 
of it-may gradually sink into the sea. 

While we are reluctant to ascribe a common origin 
to all these recent seismologi'cal phenomena, there may 
be some cause beyond our knowledge which has com­
pelled vast internal changes in the structure of the 
earth, resulting in these alterations and readju;;tments 
upon the surface thereof. For instance, such cause 
might be found in the r ecent sunspot maximum. It 
must be remembered that a slip of a few inches only 
in rock strata which are poorly balanced or under 
heavy strain is sufficient to cause an earthquake 
of the greatest extent and intensi'ty. 

Prof. John Milne, the great English seismic author­
ity, has advanced a theory to account for recent 
disturbances of this character manifested here and 
abroad in various parts of the world, which has 
been held tenable by Sir Norman Lockyer and Prof. 
Archenbold. Prof. Milne declares that the disturbances 
are due not to a merely normal readjustment of the 
earth's strata or to the shifting of the surface to 
meet a gradual contraction in the size of the globe, 
but are caused by di'splacement of the globe itself 
from its true axis and are really due to the jar inci­
dent to the subsequent swing back of the earth upon 
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that true axis. It is conceivable that such a return 
movement to the axis as well as the original distortion 
would cause a tremendous strain upon the crust, and 
could easily account for the most terrific seismic con­
vulsions imaginable. Sir Norman Lockyer declares 
further that the deviation from the true axis, a fact 
which, by the way, can be scientifically proven, is due 
to the great sunspots which recently sent more energy 
to the earth than at any other time during the thirty­
fi ve years sunspot period, and which, through the great 
differences in the corresponding temperatures, caused 
the formation of vast fce-masses at one or the other 
of the poles, of such weight that the distortion takes 
VI ace, to be subsequently remedied by other variations. 

As has been stated before in these columns, the con­
sideration of a terrible calamity of this character 
immediately calls to the mind of the New Yorker the 
thought of what would happen should a similar dis­
turbance occur in thIs region. F'rom the experience 
to be gathered in the San Francisco earthquake and 
from what has been learned on other occ.asions, it 
would seem that many of New York's great modern 
buildings would stand a fair chance of immunity un­
less the convulsion were one of extraordinary violence, 
for not only is the great majority of the later struc­
tures of the riveted steel-frame type, but the under­
lying formation, particularly of the island of Manhat­
tan, offers a solId rock foundation of the most sub­
stantial nature. Little apprehension need be felt, how­
ever, for it is generally conceded by authorities on the 
subject that the city is not in any one of the various 
earthquake belts and that this vicinity is part of an 
area which, considered geologically, is past the forma­
tive period by many thousands of years. 

METHOD FOR ELECTRO-DEPOSITION AND SEPARATION • 
BY EDWARD c. BROADWELL. 

There is an intermediate method between deposition 
from aqueous solutions and the high-temperature, 
chiefly endothermic, reactions rendered possible by th e 
joulage of an arc or resistance electrical furnace. 

A double borate or phosphate of barium or lithium 
and any metal the electro-positive nature of which does 
not exceed that of manganese furnishes a molten bath, 
from which the metal is easily deposited in pure car­
bon-free condition. Borates, phosphates, or silicates 
of the volatile alkaline metals, although giving good 
solvent baths, are useless if a perfectly smooth coating 
of the chern-energetic heavy earth metals is desired, as 
the greater part of the alkaline metal volatilizes, leav­
ing the coating pitted. 

While Mn, Cr, Mo, Ti, W, etc., produced by thermic 
reactions due to Winkler and perfected by Goldschmidt, 
can be had over 99 per cent purity, these metals are 
in infusible lumps, and only suitable for alloying. 

In an endeavor to get metallic chromium in particu­
lar, as well as Mn, Mo, Ur, W, etc., in soft, pliable sheet 
form for tests as to their suitability ( when shredded) 
f o r  u s e  as incandescent lamp filaments, I found, as 
claimed in several electro-chemical books and journals, 
that at even high E. M. F.'s these metals could be de­
posited only as pulverulent coats if at all ; moreover, in 
either the arc or resistance furnaces, their carbides, 
which lack the qualification of infusibility at inc an­
d6scent lamp temperatures, are always obtained, and 
for the purpose found useless. 

In my initial experiments the ordinary blowpipe P t  
wire loop was utilized a s  the retaining vessel a nd 
anod e ;  the wire, being somewhat stouter than usually 
employed, was pushed through a clay pipestem, leaving 
enough of stem to seal in the glass rod as a handle, and 
around this pipestem, and curved so as to dip con­
centrically into the bead retained by the loop, was 
coiled a finer platinum wire, to act as the cathode, its 
tip being withdrawn from the bead and cut off and re­
immersed in the bead a s  the work progressed. 

My bead or electrolyte bath consisted of potassic 
fluoride, when the metals having a so-called higher so­
lution pressure than manganese were io be deposited 
from the ore dissolved by the fused fluoride, and the 
borax or microsmic salt bead was found best for metals 
be,longing to the iron, zinc, and heavy-metal groups. 
The oxide or roasted ore is picked up by the bead in 
the usual manner, and when the solution is complete 
and the bead clear, the fine curved Pt wire, previously 
connected to the negative pole of the generator, is 
then i mmersed and electrolysis begun. As practice, it 
is interesting to decolorize a blue cobalt bead, and i f  
a milliamperemeter is handy, to estimate t h e  amount 
of metal deposited. When two or more metals are in 
the bead or fusion, the metals, owing to non-interfer­
ence of hydrogen, can be sharply separated by watch­
ing the inverse E. M. F. shown by the voltmeter when 
the external source of energy is cut out. In a potassic 
fluoride bead the complete and decisive separation of 
didymium into its nille more or less elements ought to 
be easily possible for the electro-chemist who is also 
m aster of the spectroscope; in fact, the separation into 
praseo and neo metal is within reach of the chemist 
who is not a physicist, as it is a matter of withdrawal 
of the old and substitution of a new cathode or wire 
tip the instant the potential difference across the bead 

or fusion suddenly jumps to a higher point, while the 
t(,mperature IS not varied. 

With larger quantities of oxide under test, a plati­
num crucible is needful; and when a carbon rod is 
concentrically immersed, without touching the inside of 
same, into a bath of fluoride, borate, or phosphate as 
above mentioned, but made basic by a slight excess of 
baric or lithic carbonate, the metal will be deposited 
as a smooth bright coating upon the inside of the cru­
cible when the carbon rod is put in electrical contact 
with the crucible by a stout wire, i. e., we have here 
primary pyro-electrolysis, I think for the first time 
intentionally, although Castner undoubtedly got this 
effect with his iron carbide particles in his wonderful 
improvement in sodium manufacture. 

The dissolving or rather oxidizing carbon rod in the 
above case furnishes the E. M. F. and hence the elec­
tric energy. With chromic borate made basic with 
lithic carbonate, as high as 0.07 volt is shown by the 
carbon, even over and above the back or inverse E. M. F. 
due to the tendency of the deposit to redissolve in the 
bath. When an external source of energy is used, and 
a platinum plate taken for the anode in a borate or 
phosphate bath containing an excess of B,O, or P,O" 
should the P. D. across the crucible attain 30 voHs or 
more, there is deposited with the metal the elementfl 
boron or phosphorus, thus giving the phosphids or 
borides and a loss of the crucible. 

It  is just possible chromium gun tubes and gas-engine 
cylinders are only a matter of the near f uture, and 
these articles cited as examples could only be manu­
factured by pyro-electric deposition, since a temper­
ature of 5,400 deg. F. is required to fuse carbon­
less chromium, and an arc cannot be used or the metal 
will contain carbon, which even in small amounts great­
ly lowers the desired high fusion point, which allows of 
great resistance to erosion by intensely heated gases. 

I have coated smooth tinplate sheet steel with a 
tough and beautifully uniform coat of pure chromium, 
which can be easily gotten from the steel by solution o f  
the latter in alkaline bisulphites containing a n  excess 
of S02' and have hardened this stripped sheeting t o  
chromic carbide b y  ctlmentation for a couple of hours 
in hide charcoal, and find a material able to wear away 
carborundum as easily as a glass-hard file would a sal­
mon brick. 

For those who fractionate the photogenic oxides by 
the present tedious aqueous chemical methods, I am 
sure the above opens a new and valuable path, thQugh 
it is evident metallurgy upon the large scale could 
hardly benefit by the above analytic methods. 

--------.........-+---, ...... _--

THE BITE OF A GILA MONSTER. 
In a recent issue of the SCIENTIFIC AMERICAN an 

article appeared written by D. Allen Willey describ­
ing and illustrating the Gila monster. The statement 
was made in the article that scientists had questioned 
whether its bite was fatally poisonous, as has been sup· 
posed. Mr. W. C. Barnes, of Las Vegas, N. M. ,  claims 
to know of two cases, in one of which death resulted. 
Mr. Barnes writes as follows: 

"The first man was in Tombstone, Ariz. The Gila 
was tied by the leg I'n a saloon as a curio, and a 
drunken gambler named Brown was teasing it. He 
carelessly stuck his first two fingers into its mouth, 
which immediately closed down on them, and could 
not be released until the reptile's head was cut off and 
the jaws cut apart. Brown suffered horrible agony 
for almost two days, and in spite of all efforts he 
died. 

"The second case was in the fall of  1889. Walter 
Vail started from the 'Empire' ranch, near Benson, 
Ariz., to ride into town on horseback, some fifteen 
miles. A short distance from the ranch a monster 
was sluggishly dragging its way across the road. 
Thinking to take it in for a friend, he got down and 
killed it-or at least he thought he k illed it. To carry 
it easily, he tied it on his saddle behind him, using 
his saddle strings for the purpose. As he loped along 
he thought to assure himself it hadn't dropped off by 
reaching around behind him with hi·s right hand and 
feeling for the monster. 

"It was there, and not nearly as dead as he thought. 
His first finger went into the reptile's mouth clear to 
the knuckle, and instantly those jaws with the long, 
sharp, dagger-like teeth closed on Vail's finger. With 
h is left hand he managed to get his �mife out and 
cut the saddle strings, and then had to dissect the 
head and j aws to get his finger from their grip. 

"Vail then spurred his horse into Benson and found 
an engine in the yards. A hasty exchange of tele· 
grams with the division superintendent and Tucson 
took place a n d  in a few moments he was on the en· 
gine and racing over the road for Tucson, where an 
eminent surgeon resided at that time. Vail lay at 
death's door for two months and tha t  finger to-day 
is useless and shriveled up from the effect of the bite." 

-------�� .... ---- -- -- ----- --

At a mild red heat, good steel can be drawn out un­
der the hammer to a fine point ; at a bright red heat 
it will crumble under the hammer, and at a white heat 
it will fall to pieces. 
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THE CORTLANDT STREET TUNNELS AND TERMINAL 
BUILDING, NEW YORK. 

It is probable that not many of the citizens of New 
York appreciate the magnitude of the system of tun· 
nels beneath the Hudson River and under the streets 
of Manhattan and Jer'Sey City, which the corporation, 
known as the Hudson Companies, is at present en­
gaged in pushing through to an early completion_ I t  
i s  well known that fQur separate tube tunnels are being 
built through the silt below the Hudson River, but it 
is not so well understood that these tunnels are con­
nected, both in 
Jersey City and 
i n  M a n h a  t­
tan, with the 
various trans­
portation sys­
tems, subway, 
surface, a nd 
e l e v a t e d, 
by means of 
extensions 0 f 
t h e  sub-river 
tunnels, which 
w i l l  parallel 
the H u d s o n 
River on both 
sides of it.  The 
t w o  northerly 
tunnels t h a t 
have been com­
pleted extend 
under the Hud-

Scientific Americaft 
connection with the main tracks of the Pennsylvania, 
over which the cars will be run to Newark. 

It will thus be seen that the Hudson Companies' 
tunnels have been laid out with the express purpose 
of placing the steam railroads which have their ter­
minals in Jersey City in direct communication with 
the city of New York. Whichever of the Jersey Crty 
terminals a passenger may arrive at, by taking an 
elevator from within the station itself, he can descend 
to the platforms of the tunnel system, where he can 
take a train which will land him either at a terminal. 

son from Fif­
teenth Street, 
Jersey C ity, to 
Nlorton Street, 
N e w  Y o r k ,  
whence t h e  y 
continue under 
Morton Street, 

Electric Locomotive Hauling Excavated 
Material in Hudson Companies' Tunuel 

Station, 86 Feet Bfllow Present 
Pennsylvania Railroad Station, 

JANUARY 26, 1907. 

finishing is well in hand_ By reference to the ac· 
companying map, it will be seen that the station pro­
vides for four, and in some places five, parallel tracks 
and the necessary platforms_ Passengers coming in 
from Newark, or from the Lackawanna and Erie 
terminal stations, ean either continue to Cortlandt 
Street, Manhattan, or by taking the elevators which 
run from the tunnel station up to the concourse of 
the Pennsylvania Railroad station above, they can 
take a train to points on the Pennsylvania system, or 
take one of the surface trolley cars_ Similarly, pas­
seIlgers arriving by way of the Hudson tunnel from 
Cortlandt Street can either take the elevators to the 
station above, to connect with local or long-distance 
steam trains, or they can continue through the Wash­
ington Street tunnel to the other Jersey City terminal 
stations, or they can continue their journey without 
change of car to Newark, the fi'rst three-quarters of 
a mile of the trip to that city being made in the tun­
nel, and the rest of it over the Pennsylvania Railroad 
steam tracks_ 

The present state of the work is shown on the ac­
companying map by heavy black lines ; and it will be 
seen that not only is the excavation completed for 
several blocks on Washington Street, and under the 
Pennsylvania Railroad station, but the tunnels have 

also been driv­
en for about 
3,500 feet un­
derneath t h e  
Hudson River 
t o w a r d  t h e  
Ma n h a t ­
tan shore_ 

Greenwich Street, and Christopher Street and up 
Sixth Avenue to a large terminal station at 33d Street. 
This branch will also have stations at 9th, 14th, 18th, 
23d, and 28th Streets. At 9th Street and Sixth Ave­
nue, a branch tunnel will be extended eastward under 
9th Street to a connection with the Rapid Transit Sub-
way below Astor Place. 

Cut and Covel' Work on the Section of Tunnel Connecting the Jersey City 
Terminal Stations. 

Special note 
should be made 
o f  t h e  v e r y  
rapid progress 
m a d e  w i t h  
these two tun­
nels_ They are 
b e i n g forced 
t h r 0 u g h  the 
mud by simple 
d i s p l a c e ­
L 3nt; that is 
to say, the mud 
is being crowd-

THE CORTLANDT STREET TUNNELs.-The southerly 
pair of tunnels, known as the Cortlandt Street tun­
nels, are being built below the H�dson River from an 
underground station excavated beneath the present 
Pennsylvania Railroad Company's terminal station in 
Jersey City, to a large terminal station and b�ilding 
which is being constructed on a large block of ground 
in Manhattan bounded by Fulton Street on the north, 
Cortlandt Street on the south, and Church Street on 
the east. From the center of the CoJ;tlandt Street 
terminal station, a subway will give access for pas­
sengers below Dey Street to the present Fulton Street 
station of the Rapid Transit Subway. 

The Morton Street and Cortlandt Street t4nnels 
will be connected on the Jersey side by twin tunnels, 
which will extend parallel with the Hudson River 
and below Washington Street from the Pennsylvania 
to the Lackawanna stations. Furthermore, there wrIl 
be an extension of the Cortlandt Street tunnel in a 
westerly direction for about three-quarters of a mile, 
below the main line tracks of the Pennsylvania Rail­
road. From this tunnel the tracks will emerge to a 

station in the heart of the downtown business district 
of Manhattan, or at one of several stations in the 
heart of the shopping district, while if he wishes to 
make connections with the New York Subway, he can 
do s o  at either the Fulton Street or Astor Place ter­
minals. 

JERSEY CITY D EEP  LEVEL STATION.-It.iS s eldom that 
an important en�ineering work of this magnitude is 
nrried out as quietly as has been the work of ex­
cavating these tunnels and station s ;  indeed, there is 
one part of the work, the announcement of whose com­
pletion will come as a great surprise to the New York 
public. We refe.r to the construction of a large sub­
terranean station, 85 feet below the present terminal 
station of the Pennsylvania Railroad in Jersey Citro 
So quietly has this work been done, that although the 
company has cut out of the solid rock a station 150 
feet in width, and with its approaches nearly a thou­
sand feet in length, not a word as to the progress of 
this excavation has leaked out. The excavation is 
practically completed, and the task of concreting and 

ed a s  i d e  in· 
stead of being taken in through the vertical doors in 
the front of the shield, which was the method pur­
sued in the eartier work on the Hudson River tunnels. 
In July of last year, the north tunnel was advanced 
and the massive rings put in and bolted up, for a 
distance of 962  feet, and the south tunnel for a dis­
tance of 678 feet, making a total of 1,640 feet of tube 
tunnel built in a single month. The greatest record 
for one day was made on August 13, when one of the 
tunnels was advanced 72 feet in 24 hours. 

CORTLANDT STREET TERMINAL BUILDlNG.-The termi­
nal at Cortlandt Street will be by far the largest 
office building in the world. It will contain twenty­
two floors and four thousand offices. The site upon 
which it is being built extends for 400 feet on Church 
Street and '.180 feet on Fulton and Cortlandt Streets. 
In order to find suitable foundations, it was necessary 
to go everywhere down to rock ; and since the lower 
floors below ground level are also below water level, 
it was decided to inclose the whole of the area with 
a huge monolithic foundation wall of concrete 78 feet 

A Shield in Hudson Compan i es' Tunnel Excavation, Showing the Hydraulic Ram by Which It is Shield at Work in the New York and Jersey South Tunnel 
Advanced and the Doors in F ront ]'ace by Which Excavated lUaterial is Taken into Tunnel for Removal. Approach. 

THE CORTLANDT STREET TUNNELS AND TERMINAL BUILDING, NEW YORK. 
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over for the use of the Hudson 
Companies, who anticipate such 
an increase in traffic that they 
will need all the tracks in both 
the tunnel and surface stations 
to accommodate the trains. 

••• 
A SpaJ'kJet Inftator. 

in height and 8 feet in maxi· 
mum thickness. The sinking 
of this foundation was a task 
of great magnitude, and it has 
been accomplished by means 
of rectangular caissons 8 feet 
in width by about 15 feet in 
length, which are sunk end to 
end, and entirely around the 
outside line of the building, 
down to bedrock. In order to 
key or dowel the adjoining 
blocks together, half·round 
forms are placed against the 
end walls of the caissons duro 
ing the ramming of the con· 
crete. These are subsequently 
withdrawn, the abutting sec· 
tions of the caisson wall cut 

One of the Cilisson .'orms Used in Building and Sinking the Huge Concrete Wall, S Feet 
Thick and 75 Feet Deep, Inclosing the Foundations of the Cortlandt S treet Terminal !Station. 

A handy device which shoule! 
possess many attractive fe:l­
tures to automobilists has re­
cently been introduced to the 
English market by the inven· 
tors of the Parsons non·skid de­
vice for wheels. It is called a 
sparklet inflator, and consists 
of a small cylinder charged 
with CO, gas, such as is used 
for the aeration of mineral 

out, and the vertical circular hole thus formed is 
filled up with concrete tightly rammed in place. This 
not only keys the abutting sections of the walls to­
gether, but serves also to seal them against the inflow 
of water. That portion of the building contained with-

hours, it is proposed to operate eight-car trains on a 
headway of one and one-half minutes between trains; 
and as the passage under the river will probably aver· 
age only three or four minutes, a resident of Jersey 
City should be able to reach the shopping district or 

View of the Huge Concrete Foundation of the Cortlandt Street Terminal 
Station of the Hudson Companies Tunnels. It }'orms Practically an 

Uubroken Rectangular Box 8 Fellt 'fhick. 75 Feet Deep, 180 
Feet Wide and 420 Feet Loug. 'fbe End Walls Will be 

Pierced to Admit the Five Tunnel Tracks. 

waters. It has been found that this gas exercises no 
deleterious effect upon the rubber used for the manu· 
facture of the inner tube, and owing to the fact that 
oxygen is absent, it is stated to be more suitable for 
inflation than air. The cylinder is fitted with a gage, 

in this wall, and lying below street level, will have 
-three floors, the first below the street being the con· 
course floor, the second the station floor for the tunnel 
trains, and the lowest containing the power plant. 
Above the street level the building will be carried up 
as two separate structures, one on each s ide of Dey 
Street, built in the style of the Italian Renaissance. 
Up to the fourth story the building will be finished i n  
pOlished granite and Indiana limestone; above that it 
will b\J of brick and terra cotta. An idea of the size 
of the building may be obtained by comparing it with 
the Broad Excl!l\nge building, at present the largest 
office building in Manhattan, which contains seven 
million cubic feet of space. It would take nearly th ree 
Broad Exchange buildings to fill the space occupied 
by the Cortlandt Street Terminal building, and in the 
four thousand offices will be accommodation for at 
leaiSt twenty·five thousand persons. This �reat popula· 
tlOn will be handled by thirty·nine el evators, which 
between them will probably handle some thirty to 
forty thousand people daily. 

Plan and Section, Showing the Large Tunnel Station, 85 Feet Below the Pennsylvania Station, Jersey 
City, and Its Connection, by 1'unuels Below the Hudson, with the Cortlandt Street Terminal, 

THE TERMINAL STATION.-The trains arriving from 
New Jersey will enter the station on five parallel 
tracks, which will extend entirely across the length 
of the building, and will be served by six platforms. 
There will be absolutely no switching. The trains, which 
will consist during the rush hours of eight cars each, 
the cars being provided with both center and end doors 
for rapid loading and unload· 
ing, will discharge their pas· 
sengers upon the platform on 
one side, and receive their pas­
senbdrs from the platform on 
the opposite side-an arrange­
ment which E'ntirely separates 
incoming and outgoing passen­
gers, both on the platforms 
and on the cars, and conduces 
to great rapidity of handling. 

Passengers will enter the 
building upon the street floor 
and pass to �he concourse on 
the floor below by stairways, 
inclined planes, and elevators. 
Here will be the waiting rooms, 
tel egraph and telephone rooms, 
restaurants, and other conven· 
iences of a large railway sta· 
tion. Access will be h ad from 
the concourse to the station 
floor by stairways and eleva· 
tors. The cars, which will be 
built of steel, will be large 
enough to - accommodate fifty 

New York. The Heavy Black Lines Show, in the Plan, the Extent of the Completed Work. 

downtown district in from six to ten minutes after 
leaving the Jersey side. 

In conclusion, we may mention that as soon as the 
new Pennsylvania Railroad station at 33d Street has 
been completed, the big terminal station in Jersey 
City will be abandoned for steam trains and turned 

BniJdtng the Roof of the HndRon Street Station. 

valve, and short length of rubber tubing for connect· 
ing it with the valve of the tire. All that is necessary 
is to attach the connecting pipe to the inner-tube valve 
piece, and open tb e valve controlling the passage of the 
gas from the cylinder, the gas issuing in a steady 
stream at a uniform pressure, as may be observed by 

reading the gage. Directly the 
tire is  fully inflated, the gas 
supply is cut off by closing the 
valve, and the tube replaced. 
One great advantage in hand· 
ling cylinders charged with 
this gas is that no danger is 
incurred. In the remote event 
of a cylinder breaking no ex· 
plosion would result, but the 
liquid gas would rapidly evap­
orate in the form of a mist. 
Each cylinder, though only 
about 16 inches in length by 
2 inches in diameter, contains 
when fully charged sufficient 
gas for the full inflation of a 
tire 34.3 by 3.55 inches ten 
times, and the empty cylin· 
ders can be easily and cheaply 
recharged. As a labor-saving 
device these cylinders possess 
many advan tages. A tire can 
not only be inflated expedi· 
ti ously, but without that phy· 
sical effort required in accom· 

persons. During the rush THE CORTLANDT STREET TUNNELS AND TERMINAL BUILDING, NEW YORK. plishing the operation with a 



foot pump, which in the case of a large tire which has 
to be inflated to a pressure of 90 pounds or more is an 
exhausting and tedious task. The convenience of these 
gas inflators was strikingly demonstrated on the occa­
sion of the last Herkome r .  trophy trials, when the com­
peting Daimler cars were all equipped with this de­
vice, and the saving in labor and time which their 
utilization effected was appreciated by the respective 
competitors. 

'I'he Seventh NaHonal Automobile ShoW". 

Last week, for the seccnd time, the Licensed Asso­
dation of Automobile Manufacturers held its show in 
Madison Square Garden. Some idea of the features 
of the new cars exhibited was given in a forecast of 
this show in our Automobile Number. A brief sum­
mary of improvements notea is given herewith. 

Thirty-six different firms exhibited some 176 d iffer­
ent gasoline pleasure c�'�s. All but one of these 
firms showed a 4-cylinder

' 
car ; six of them also ex­

h ibited a 6-cylinder car ; one a car with an 8-cylinder, 
V-type moto r ;  one a 3-cylinder, 2-cycle car, besides a 
car fitted with a 4-cylinder, 2-cycle engine as well ; 
three, double-opposed cylinder cars, and one a light car 
with a 2-cylinder air-cooled V moto r ;  while three ex­
hibited a single-cylinder car, one of these being of the 
very light, air-cooled type. Practically all of these 
machines were fitted with engines having mechani'cally­
operated inlet valves in place of the old-style, suction­
operated, automatic type. A majority of the engines 
had jump-spark ignition either from a high-tension 
magneto or from the usual accumulators and coils. 
A small percentage was equipped with make-and-break 
ignition supplied with current from a lo;v-tensfon mag­
neto, and several were fitted with both systems. The 
use of mechanical lubricators appeared to be well-nigh 
universal. Imported ball bearings are employed lav­
ishly on m ost of the large, high-priced cars ; but roller 
bearings also find favor with many of the makers, one 
of whom calls attention to the fact that from the mo­
tor to the rear wheels the power is transmItted solely 
on and by rollers. The special form of roller bevel 
drive which makes this statement possible, will be 
found illustrated in our Automobile Number. The 
sliding gear transmissi'on is almost universally used, 
also, the only exceptions being s ome of the si'ngle, 
double-opposed, and 8-cylinder cars ( w hich were fitted 
with a 2-speed planetary gear) , and the light one­
cylinder and two-cylinder V-motor cars, which had a 
friction-disk device. A large 4-cylinder limousine with 
a dynamo and electric m otor in line with the crank­
shaft and arranged so as to form a magneti'c clutch, 
contained the only real novelty in the way of trans­
m issions. For novel mechanical transmissions, one 
has to revert to the Automobile Club show held last 
month in the Grand Central Palace. The most novel 
of these transmission gears will be found described in 
our Automobile Number. 

Other mechanical features noted on the new models, 
such as the driving of fans and lubricators positively 
by gears, we have already conmented upon. On one 
high-grade car that sUll uses a belt-driven fan, two 
round leather belts are used in place of the single flat 
belt employed by some of the other manufacturers. 
No automatIc motor-starting apparatus-a feature of 
the recent Paris Salon-was shown ; but this is an 
improvement that will come in time and that has been 
produced more quickly abroad on account of the of­
fering of several special prizes. Small cylinders of 
compressed carbonic acid gas-at a pressure of 1,000 
Ibs. per square inch-are now t o  be had at a reason­
able figure. These are used for inflating tfres and are 
fitted with a special reducing valve and gage by means 
of which any pressure up to 300 pounds can be had 
and indicated. About twenty tires can be inflated per 
cylinder. Compressed acetylene is also carried on 
most of the large cars. A recent improved system of 
compressing and absorbing this gas makes it  p ossible 
to carry sufficient in a cylinder of medi'um size to sup­
ply one lA-foot burner for 100 hours. Electric head­
lights and searchlights fed by current from a dynamo 
run by the engine are still one of the developments 
of the future. One firm which builds a small dynamo 
for keeping the ignition cells constantly charged has 
worked out this idea on a small scale, and doubtless 
in another year we shall see its commercial application. 
A brillfant, never-failing light at night should always 
be instantly available when the CaT will run. 

The display of electric vehicles this year was large 
and interesting, there bein.g no less than 29 pleasure 
vehicles of this type exhibited in the concert hall. 
No less than 17 of these were runabouts, having a 
radius of from 50 to 75 miles on a charge, and capable 
of speeds up to 20 and even 30 mnes an hour. The most 
distinctive of these was modeled on the lines of the 
popular 4-cylinder gasoline runabout with rumble seat, 
the battery of 32 cells being placed forwarq under the 
bonn�t. Fitted with a 31,6-horse-power m otor hung for­
ward of the rear axle, and driving it through bevel 
gears, this car is said to be capable of traveling at a 
speed of 30 miles an hour for 11,6 hours, or of making 
from 75 to 30 miles at a speed of 15 miles an hour 
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It is fitted with six speeds forward and three speeds 
backward. 

Another novelty fn electric machines is the use of 
'pressed steel frames and double internal and external 
expanding brakes on the rear wheels, in addition to an 
electric brake. A well-known manufacturer showed 
machines with interchangeable bodies. By removing 
six bolts the Stanhope body can be readily taken off 
and replaced by a closed coupe body for winter use. 
Still another variation of this' idea makes i't possible 
to transform an open rig into a closed coupe by setting 
the closed body upon the open one. Chain and gear 
drive appear to be about equally distributed among 
the electric vehicles. Where the former is used, it  is 
sometimes of the single and s ometfmes of the double 
side-chain type. The necessary speed reduction from 
the motor to the countershaft is obtained generally by 
a special form of wide, silent chain. 

Besides the runabouts and other light electric ma­
chines, a considerable number of heavy, closed vehicles 
were shown. These, as a rule, are fitted with about 
forty cells of storage battery, thus making them capa­
ble of bei'ng rea9ily recharged from the usual lighting 
circuits. Some makers, however, still cling to a redueed 
number of cells, though the general tendency seems to 
be to increase the number, even in the lighter rigs, to 
as many as twenty-four or thirty. The pasted form o f  
storage battery is  used almost entirely i n  the pleasure 
vehicles. The grids are made heavier fn one type of 
these cells, thereby giving them a longer life although 
slightly increasing the weight. The Edison battery 
was not on exhibition in the present show, nor was it 
seen in any of the electric vehi'cles. 

So numerous were the exhibitors of parts and acces­
sories, that every n ook and cranny of the Garden, from 
the basement to the third tier boxes, was filled with 
small exhibits. Some of the most noteworthy of these 
were the displays of different steel makers, who are 
producing special grades of steel for automobile use. 
One company exhibited a crankshaft forged from a 
solid bi11et by bending and without taking any cuts 
out of the steel. In this way the grain of the steel is 
preserved, and 8. much stronger crankshaft is produced. 
A test of a small steel rod about a foot long and half 
an inch in diameter, by weighting· the rod at each end 
with 150 pounds, thus springing it out of line at the 
center 7-16 of an inch, and then revolving it rapIdly 
with an electric motor, was most interesting. The to­
tal number of revolutions was recorded by speed count­
ers, and these were found to run up to nearly a million 
before the steel would break. Another firm exhibited 
a four-speed transmission, having double bevel gears 
for direct drive on two of the speeds, and which was 
said to have run 36,000 miles in a 4-cylinder car. The 
gears were in a remarkable state of preservation con­
sidering the distance they had driven the machine. 

A number of quickly detachable rhns of ingenious 
design and a self-healing inner tube formed the chief 
novelties in the tire Hne. One of the best quickly-de­
tachable rims consisted of a ring with a groove into 
whi'ch a locking ring was expanded as soon as the 
tire-retaining ring was slipped into place. No tools 
whatever were required to operate thIS device. The 
self-healing tube had a central layer of silk waste and 
some gummy substance, which immediately closed up 
the hole  if t h e  tire was punctured. A considerable num­
ber of non-skidding tires and protective bands were 
also shown. 

About a dozen different types pf speedometers were 
on exhibition. Most of these were devised to operate 
by centri'fugal force, and all of them required a flex­
ible shaft from the wheel to the instrument when an 
odometer was combined with the speedometer. A new 
form of electric speedometer consisting of a voltmeter 
placed on the dash, and operated by current from a 
small magneto plac�d at the wheel, was the only one 
which did not require a flexible shaft, although it w'ill 
be recalled there are several makes of air instrument 
in which merely flexible tubi'ng is necessary if the 
speedometer is used alone. A new form of imported 
instrument, besides the usual speedometer and total 
and trip odometer, had a clock combined in the same 
casing. 

A compressed-air brake applicable to any automo­
bile was another novelty in the accessory line, while 
the use of compressed air for thIS purpose, and also for 
operating the clutch, was shown applied in a very 
thorough manner in a 60-horse-power touring car of a 
well-known m ake. This machine is a distinctively 
American production, and has incorporated in it ideas 
whi'ch will no doubt be copied by some of the foreign 
makers. 

The exhibit of commercial vehicles in the basement 
was not a particularly large one, its most striking fea­
ture being the use of the electric truck. Machines of 
this type have been adapted to a l arge number of pur­
poses, and have been found to give a considerable de­
gree of satisfaction for city work. When it comes to 
b auling large loads for long distances, gasoline trucks 
must necessarfly be used. The combination gasoline­
electric truck has not yet made its appearance. Such 
a vehicle would seem to offer many advantages 

Scien('e Note,;. 

AL a reeent meeting of the French Academy of Sci­
ences, Prof. Delage read an account of a series of ex­
periments made by M. Marage on the sense of hear­
ing in fishes. Many difficulties were encountered in 
performing accurate experiments. If a fish be 
placed in a tank, the sound being reflected from all 
the walls, the animal having no clew as to the origin 
of the sound vibrations, will make no attempt at flee­
ing. If, however, the fishes are experimented on in 
the state of liberty, these investigations will be found 
still more difficult. At all events, fishermen d o  believe 
in the sense of · hearing of fishes. Marage used an 
India-rubber funnel to transmit the sound to the 
water, this funnel being tuned to the number of vibra­
tions of the sound in question. The vowels a, e, i, 0, 
n, were produced within a range of four octaves, and 
with the energy generally used with deaf-mutes. The 
experiments were made on fishes, both at liberty and 
in captivity. In the latter case, a d iver was able to 
perceive and to analyze the sound vibrations in the 
water to distances up to 100 feet. Although these vi­
brations failed to show any effect on the fishes, M. 
Marage thinks it quite possible that the animals may 
hear the noises produced by fishermen. It  should, 
however, be remembered that t h!s rudimentary sense 
of hearing is compensated by highly-developed senses 
of touch and vision. 

The fact that a luminous emanation of variable 
shape will appear in the dark at such points on the 
surface of the earth below which there are extensive 
ore deposits at a more or less considerable depth, was 
recorded in Germany as far back as 1747. Immediate­
ly before or during a thunderstorm these phenomena 
are said to be especially striking. Similar observa­
tions have more recently been made in North America 
in the neighborhood of ore deposits. Though much 
should be ascribed to superstition and to errors of 
observation, the fact nevertheless has been c onfirmed 
by recent investigation. The electric emanation given 
off from the surface of the earth ( see Prometheus, No. 
891) has in fact been repeatedly ascertained photo­
graphically by Mr. K. Zenger. Piates coated with 
fluorescent substances were used. It may thus be 
taken for granted that the emanations in question 
occur with an especially high intensity at those points 
of the ground where good conductors of electricity are 
found in large amounts in the neighborhood of th( 
surface of the earth, in other words, above ore de 
posits, which are very good conductors of the electric 
current. Lignite and coal, especially when containing 
pyrites, are fairly good conductors. The difference in 
the intensity of radiation as compared with points free 
from any ore would seem to be recognized by means 
of photography, thus affording to geologists a rather 
simple means of locating ore and even coal deposits. 

A force now almost universally recognized as fm­
portant, but ridiculed a few years ago, is the corre­
spondence schools. These schools betake themselves 
to the student wherever he may be and lay before him 
knowledge that he should possess. While it  is true 
that much, if not most, of the information given him 
could be purchased at a price much less than he pays 
the correspondence school, still the student is not fa­
miliar with technical literature and would not know 
what to buy. The correspondence schools make the 
selection and the student pays the bill. When all iil 
said, however, about the superiority of the living 
teacher over the printed page, it still remains true that 
there are "many of us" and that it i? impossible to open 
too many avenues for those who desire instruction. 
There should be no aristocracy of learning. Let each 
one get all he can in the way easiest for him and let lilO 

one fortunate enough to secure a high grade engineer­
ing education begrudge the l one engine-man far re­
moved from books, schools, or persons of education, the 
little he may glean from his correspondence papers. 
William E. Curtis, the celebrated correspondent of the 
Chicago Record-Herald, never thought he was conduct· 
ing the greatest correspondence school in the world, 
nor did his vast number of readers ever realize that 
they were taking a corresponding course, until the ad­
vent of the correspondence school. Yet the fundamental 
ideas in both lines of work are identical. The idea of 
the correspondence school is the one fact in educa­
tional annals of the past twenty years that stands out 
prominently because of its pure bigness. Probably not 
less tha� two million people in the United States have 
taken one or more courses in some correspondence 
school. 

• • • 

There are many massaging devices which call for 
the use of the electrical current, so that their emplQY­
ment is restricted to hom.eal and establishments where 
the electricity is available. A new apparatus recently 
placed on the market is driven by a water motor at­
tached to the spigot. Thil head of water secured from 
an ordinary water supply is entirely sufficient for this 
purpose, and the apparatus is a handy combination a s  
well a s  a n  economical one. 



The Gun Erosion ProblelD. 

To the Editor of the SCIENTIFIC AMERICAN : 

May an outsider ask a question about this gun ero­
sion problem? 

Assuming that it takes less heat to soften some .ne 
ingredient of the steel that it  does the others, also 
that small particles of this softer substance are ex­
posed to the intense heat of the burning powder, 
would this condition of things offer a weak spot for 
heat and friction ( one or both ) to break down the sur­
face of the bore ? 

Or, is it possible that there is some chemical affinity 
between one or more of the ingredients of the steel 
and one or more of the ingredients of the powder, that 
in the presence of the intense heat decomposes the 
surface of the bore? 

The laws of chemistry and physics have come to be 
so well understood, surely this problem would be solved 
if put into the hands of men who understood these 
sciences. WILLIAM R. LEE, M.D. 

[It is believed that the erosion may be partly due to 
chemical action ; although the greater part of the de­
struction is generally thought to be due to the fusion 
and carrying away of the metal surface by the great 
heat of the swiftly-moving gases, the irregularity of 
the erosion being due both to the composition of the 
steel and the successive local action of the gases.­
EDITOR.] 

• • • • 

The Origin oC the Word " Scientific." 

To the Editor of the SCIENTIFIC AMERICAN : 

Could you tell me the origin of the word "scientific," 
which shines in the name of your very excellent peri­
odical? I have ' succeeded in tracing i1 back to the 
middle of the thirteenth century, when the famous 
Robert Grosseteste, Bishop of Lincoln, uses the word 
scientijicus in a passage that might serve for your 
motto. 

Robert of Lincoln used the term scientijicus in or 
about 1246 in a letter to Henry I II., King of England, 
The passage appears in the letters of Robert, well edit­
ed by R R Luard, 1861, in the Rolls series, page 350. 

T h e  King had asked why the rite of anointing was 
used at the public coronation of kings. The great 
bishop answered . that he was no authority in secular 
state matters, but suggested that kings might be 
properly anointed at the coronation as members of 
the church are at the confirmation, when they receive 
episcopal benediction and the sevenfold spirit of wis­
dom, understanding, counsel, might, knowledge, etc., 
as stated in Isaiah xi, 2. The Latin text calls it the 
"spiritus domini, sapientiae, intellectus. consilii. for­
titudinis, scientiae, pietatis." 

The great bishop offers a brief interpretation, and 
says : "Ad praedicta autem praecellenter agenda dono 
consilii decoretur ( sc. rex ) ,  quo artificialiter et scien­
tifice ordo hujus mundi sensibilis edocetur ; "  or in 
English, "to do well what is required of him, the king 
needs the gift of counsel, which teaches the proper 
order of this world in the spirit of true art and 
science." 

Assuming that Robert used a new word-for he 
answered a new question-he did not act without some 
precedent. In saying artijicialiter, he meant "filled 
with the spirit of the seven arts, grammar, rhetoric, 
logic, arithmetic, music, geometry, astronomy. He 
adds that a true king should be taught scientijice, 

which means in the spirit of science, or filled with the 
genius of science. Robert might well use . the term, 
as he was justly called the first man of science in his 
day by Roger Bacon, himself a great man of science. 
The immediate precedent for scientijice was the com­
mon use of similar terms in Scotus Erigena, whom 
Robert studied with . care. Scotus Erigena, also a 
British author, has sapientijicus, potentijicus, multi­

ficus, etc., where the termination jicus means replete 
with. The earlier pacijicus does not mean making 
peace, but filled with peace. 

The early divines frequently Call the Bible deijicus, 

meaning filled with the divine spirit, not making God. 
In the classics magnijicus means filled with great­
ness. Scie'l1Jtijicus, in Robert of Lincoln, means filled 
with the spirit of science. He wishes his king to have 
the genius and spirit of the arts and sciences, not the 
technicalities of the school or the professor. 

The medieval church often called for scientific men, 
meaning men amply trained in liberal learning. 

You have honored the name "American," and your 
distinctive "Scientific" has a beautiful history and 
meaning. If Robert of Lincoln be the father of the 
term, no better could be desired ; neither could a bet­
ter age, for in 1246 England was happier, perhaps, 
than ever before or since ; it was the age of cathedral 
building, of great learning inspired by Greek, the 
crusades, the rise of universities, the study of na­
I ure, and a galaxy of eminent men. The people were 
happy. Robert of Lincoln, Roger Bacon, _ Bracton, are 
Btlldied to-day. 
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congratulate you, and" submit these notes as a 
starter for scholarship to enlarge and improve. 

Swampscott, Mass. C. W. ERNST. 

• • • • •  
SOlDe lUore " lUan in �he briCt." 

To the Editor of the SCIENTIFIC AMERICAN : 

I ask to be indulged in submitting the following 
statements, as evidence of man in the drift; and hope 
they will prove of sufficient note to call forth expres­
sions of judgment from those who are authority on 
such subjects, and especially on this class of evidence. 
Were the writer, after speculating many years, able 
to see one single weak point in the argument con­
tained in these data, they would not have been here 
presented. The relics in evidence, a physical descrip­
tion of three of which I here present, consist of ovate 
spheroids ( egg-shaped) , slightly flattened, as shown in 
transverse diameters, of syenitic or hornblendic gran­
i te, so far as observed. The following table of dimen­
sions is its own argument, as to the origin of the 
relics under consideration, as to whether they are the 
products of accident or design. 

Lines. 
No. 1. 

Major axial circumference . . . . . . . .  483 
Minor axial circumference . . . . . . . .  460 
Major transverse circumference . . .  362 
Axial diameter ( major axis ) . . . . . .  177 
Transverse diameter ( superior) . . .  126 
Transverse diameter ( inferior) . . .  108 

Lines. 
No. 2. 

320 
306 
249 
117 

84 
72 

Lines. 
No. 3.  

309 
297 
230 
114 

7S 
66 

No. 1 was t aken from a drift moraine gravel bank 
two miles north of Massillon, Ohio, by an employe of 
the Cleveland, Lorain & Wheeling Railway. 

Nos. 2 and 3 the writer obtained from a deep exca­
vation for a street, on Deuber Heights, in the city of 
Canton, Ohio. A m  positive they were taken from a 
depth of 10 feet or more, as they were found on top o f  
dump after cu t wa s  18 or 20 feet deep, and as further 
evidenced, the surface of No. 3 was, and still is, cov­
ered with a calcareous incrustation, which could not 
have occurred �d it lain near the surface. 

The figures showing the relative dimensions of these 
specimens, to me, display a marvelous and yet un­
wavering set of facts. I have examined gravel, and 
boulder deposits by the acre, by the thousands of tons, 
and by the week, in the glacial gravel deposits of 
Stark, Tuscarawas" Columbiana, and other Ohio coun­
ties ; lacustrine gravels on Lake Erie and other 
beaches ; fluvatile gravels on the beds of many rivers ; 
and yet have never discovered a single one among the 
inestimable millions that the accidents of n atural 
forces had formed in such perfect symmetry, and that, 
too, a type of a once vital organism. Bowlders of 
any form, the sizes of the subjects of this paper, are 
very rare in the drift. If practically all drift moraine 
bowlders of such sizes and materials are of the form 
and proportions of these types presented, why, if the 
work of accident, are not the smaller bowlders and 
gravels, which have been subject to the same mechan­
ical manipulations, and other environmental process­
es, reduced to the same forms, and in the same gen­
erous proportions? There were two other specimens 
of like form and dimensions in the shanty of a ten­
der of a gravel bank, at South Massillon ( which were 
not measured ) ,  thus making an aggregate of five, 
strictly of one type in all essentials, found within a 
distance of nine miles. On the other hand, the small 
bowlders and gravels never present you with a single 
type of perfect outlines, or duplicates of any vital 
organism, though they are millions to the others' one. 
Why not? E. V. MORSE. 

Burton, 0., October 28, 1906. 

Ho-w the Ocean Got Its Saltness. 

To the Editor of the SCIENTIFIC AMERICAN : 

In Notes and Queries No. 10186, October 27, 1906, 
J .  C. B. asks : "From what source does the ocean de­
rive its intense saltiness, and how retain the same in 
uniform strength?" Your answer: "The salt now in 
the ocean has been in the past ages washed out of the 
land or dissolved from beds of salt in the earth to 
which the water gained access. The original water 
was fresh. It  became salt by dissolving salt from the 
earth." 

It seems to me your answer is not in accord with 
the teachings of geology. You do not explain how 
beds of salt were formed in the earth. Salt is not 
one of the elements, but a compound of chlorine and 
sodium, and these elements had to be in solution in 
water to enable them to get together. Prof. Alex. 
Winchell in his "Sketches of Creation," pages 294 to 
306,  e;xplains how salt was formed in · the earth and 
in the ocean, claiming that all salt bedS are dried up 
remnants of the ocean. The great stratum of rock 
salt that lies more than 1,000 feet below the surface 
under southern Michigan and Canada, but is mine'd 
in Cayuga and Onondaga counties, New York, is a 
remnant of a dried-up gulf of the ocean that existed 
in the Silurian period, and extended from Milwaukee 
eastward beyond Syracuse, and from Mackinac on the 
north to Sandusky on the south. All other beds of 
salt were similar dried-up portions of the ocean. On 

page 296 he says : "How the waters of the sea came 
into possession of their saltiness is a question of prime­
val chemistry to which allusion has heretofore been 
made ( pages 49 t,o 63) . It was the resultant of the 
chemical actions which took place between the fire­
born rocks and the chemiocal acids washed down by 
the p rimeval rains, and gathered with the 'gathering 
together of the waters.' " 

On pages 49 to 63 he relates that at some stage of 
-development all the heavier elements, as silicon, alum­
inium, iron, calcium, potassium, sodium, etc., consti­
tuted a molten globe, which was surrounded by the 
lighter elements, hydrogen, oxygen, carbon, sulphur, 
chlorine, etc., in a gaseous state. When the condi­
tions became sufficiently cool oxygen and hydrogen 
united and formed water, which fell as rain on the 
central globe, bringing down with it the carbon, suI· 
phur, chlorine, etc., in the [di-in of acids, which united 
with the various mineral elements, producing gypsum, 
Glauber and Epsom salts, etc. Carbonic acid united 
with calcium and produced lime. And now to quote, 
page 60 : "Carbonate of lime refusing, for the greater 
part, to be dissolved in the sea water, would settle to 
the bottom and become limestone ; while chloride of 
sodium-chlorine and sodium united, which is only the 
chemist's name for common salt-n:lmained in solu­
tion, and this gave its: characteristic salinity to the 
sea." 

So this is when and how the ocean got its saltness, 
as defined by Prof. Alex. Winchell, who is quoted by 
other geologists as authority on this subject. Its 
water was salty as soon as it became the ocean and 
chemical unions took place;  it was never fresh water 
only while falling as primeval rain. C. W. BENNETT. 

Coldwater, Mich. 
• I . ,  • 

Prevention oC Railroad Accidents. 

To the Editor of the SCIENTIFIC AMERICAN : 

In view of the recent terrible calamities on the rail­
roads, I am led to inquire if there is not some possible 
preventive not yet utilized ; and in th is line I wish' 

to 
suggest one for your consideration. 

Suppose every important switch were guarded by 
two responsible men instead of one-each one of these 
to be held responsible, as if he were the only one in 
charge-would it not reduce the chances of mistakes 
to a minimum? The banks employ two separate and 
independent clocks on their time locks, on the ground 
that they are not likely to both fail at the same time ; 
and why should the lives of two whole trainloads of 
passengers be dependent upon the faithfulness or com­
petency or vigilance of a single individual, when ex­
perience shows that the best men do sometimes make 
mistakes? And in like manner the occupants of other 
important positions might be duplicated, so that any 
single oversight by one might be detected by his asso­
ciate in time to avoid disaster. Under such conditions 
no mistakes would be likely to occur without a most 
culpable neglect of duty, in which case a much more 
severe penalty might reasonably be affixed, whiCh 
would tend to secure the safety of passengers in a 
marked degree. EBEN BROWN. 

Boston, Mass., January 4, 1907. 

.Tlle C u rrent SupplelDcnt. 

The current SUPPLEMEXT, No. 1621, contains a most 
unusual variety of instructive scientific matter. The 
first of all fs the opening article by the English corre­
spondent of the SCIENTIFIC AMERICAN upon the com­
bined ice· breaking, salvage, and survey steamer re­
cently completed for the Canadian government. Next 
follows an illumfnating exposition by F. W. McNair of 
some problems connected with deep mining in the Lake 
Superior copper district. Readers of the SC

'
IENTIFIC 

AMERICAN will doubtless recall the gyrostatic device 
invented by Otto Schlick, the well-known German ma­
rine engineer, and described some time ago, in these 
columns. Mr. Schlick's device was intended to pre­
vent the rolling and pitching of ships at sea. Since 
the publication of that article the gyros tat has been 
practically tested on a German vessel, and in the cur­
rent SUPPLEMENT Mr. Schlick himself gi'ves the results 
of that experiment. The first installment of an impor­
tant treatise on the new electric lamps appears. In this 
series of articles the new metallic filament lamps will 
be thoroughly discussed. L. Ramakers writes on the 
great wireless telegraph station at Nauen, Germany, 
of which we have- been hearing much Qf l ate. Mr. A. E. 
Potter contributes a well-considered arti'cle on vari­
ations in horse-power developed by automobile gas en­
gines. The excavations which have recently been made 
on the site of the ancient Chaldean city of Sirpourla 
throw much light upon ancient art. The Paris corre­
spondent of the SCIENTIFIC AMERICAN contributes an 
illustrated article on these excavations. Miss Rose 
O'Halloran, whose solar research work is known to 
every astronomer, wri1es on the decline of the sun­
spot maximum. To the layman it would not appear 
to be difficult to prove the existence or non-existence 
of the relation between intelligence and brain w3ight, 
but the difficulty of the problem is told in an instruc­
tive article published in the current SUPPLEMENT. 



THE WORK OF THE ROTARY SNOW PLOW. 
BY WALDON FAWCETT. 

On the American railway lines which are called 
upon during the winter to combat the heaviest drifts 
of snow, the form of plow known technically as the 
rotary is  rapidly superseding all other forms of appa­
ratus for clearing paths for trains. It is this inter­
esting adjunct of the equipment of the up-to-date 
steam road that has rendered possible the main ten­
fillee of communication in the face of blizzards on 
lines that traverse the higher levels of the Rocky 
Mountains-steel-tracked highways that in some in­
stances attain an altitude of 11,000 to 12,000 feet above 
sea level. 

The rotary, in the present scope of its operations, i s  
a comparatively recent innovation. T h e  transconti­
nental railroads were largely dependent in the early 
days upon the hand shovel as a means for clearing the 
tracks, and it was frequently necessary to detail all 
available employees of the road for this labor in order 
to keep the trains moving. In some instances locomo· 
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form the propeller of a steamship, is, in the case of 
the average plow, from eight to twelve feet in diame­
ter, although this latter dimension is  exceeded in the 
case of the largest rotary in the world, which is a 
feature of the rolling stock of the Denver, Northwest­
ern & Pacific Railway-the Moffat road in Colorado. 

The snow screw of a rotary is made up of a series 
of hollow, cone-shaped steel scoops, each equipped 
with a knife. As the wheel revolves at high speed, 
these blades strike the snow and ice, loosening it and 
throwing it into the scoops. The wheel proper is  in­
closed in a metal hood, at the top of which is  a square 
opening or funnel. By the revolution of the wheel 
the snow caught up by the scoops is thrown through 
this opening with great force, and the funnel is  so 
shaped that the snow is hurled in an oblique direction, 
and caused to fall at a distance of from fifty to one 
hundred feet from the side of the track, according to 
the speed at which the wheel is being operated. More­
over, the hood is given an inclination so that the 
falling s n o w  does not descend upon the top of the 
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a speed exceeding four miles per hour. The weight 
and character of the snow also dictates the speed at 
which the snow screw is operated, the latitude allowed 
being that between one hundred and fifty and three 
hundred revolutions per minute. 

A pilot stationed in a pilot house at the forward end 
of the rotary directs all the operations of the plow, 
not only regulating the speed of the snow screw in ac· 
cordance with the fluctuations recorded by a resistance 
indicator, but also communicating to the engineers of 
the locomotives in the rear the necessary instructions 
regarding the increase or diminution of speed as cir­
cumstances may necessitate. It is claimed that a 
rotary plow could be successfully operated, on the 
auger principle, in snow of any depth, if means be 
found to get rid of the snow excavated. 

Aside from its increased efficiency, the rotary has 
recommended itself to railroad officials by reason of 
the economy of its operation as compared with the 
"gouger" type of plow. A rotary never req uire3 more 
than two locomotives to push it through the heaviest 

At the Rear of a Rotary Snow PI()w Pulling Up a 
lUountH in Side. 

The Strongest Wooden Railway Station in America, Sitnated at Corona, Col., in the Rocky 
Mountains at an Altitude of 1 1,660 feet. 

tives in strings of three, four, or more, forming im­
provised battering rams, were employed to aid the 
hand-shovelers, but the danger of derailment was so 
great that the practice had to be abandoned except 
under especially favorable circumstances. 

However, this rather primitive method of employing 
the locomotive as a snow fighter pointed the way for 
the invention of the push plow or "gouger," which 
might be termed the immediate predecessor of the 
present-day rotary. Indeed, the wedge-shaped plow 
which "bucks" the drifts, impelled by the force of 
several locomotives behind it, is  a type which yet 
fin ds extensive utilization on railroads which are sel­
dom called upon to cope with a heavy snow blockade. 

The rotary, which has revolutionized the method of 
battl ing with an excess of snow, is, in its principle of 
0:)Qration, radically dissimilar to the earlier design 
of snow plow in that, instead of scooping or shoveling 
L:sirle the snow by mere force of impact, it virtually 
burrows or bores its way through the barriers pre­
�ented. This is accomplished by means of a large 
wheel or snow screw located at the forward end of the 
machine. This wheel, which somewhat resembles in 

rotary, and bury the machine in a drift of its own 
making. 

Locomotives are, of course, required for the propul­
sion of the rotary, but the snow screw is actuated by 
an independent engine of a design somewhat in ac­
cord with the familiar marine type. The rotary must 
withstand the force of the pushing engines behind as 
well as counteract the side motion of the large wheel, 
and consequently the roof and sides of the machine 
as well as the framework are of iron and steel con- . 
struction, and the machinery is set as near to the 
ground as possible, in order to contribute to its sta­
bility. The weight of the average rotary, complete 
with tender for fuel and water, considerably exceeds 
one hundred tons. 

A rotary traversing a snow-blocked track is operated 
at a speed varying from two to twelve miles per hour, 
according to the character of the drifts encountered. 
The plow can burrow through light or soft snow at 
the last-mentioned speed, but when denselY'packed 
banks are encountered, which have ice formations four 
or five inches in thickness scattered through the snow, 
it is seldom considered safe to attempt to operate at 

drifts, whereas it was nothing uncommon, when the 
wedge-shaped plows were almost universally employed 
on the Rocky Mountain divisions of the railroads, to 
see seven locomotives employed to furnish the requi­
site energy to shove one of the old-fashioned plows 
through heavy drifts. At certain seasons of the year 
almost every passenger train on the mountain roads 
is preceded by a rotary. This is necessary by reason 
of the fact that in exposed locations a str0ng cross 
wind will, in as short an interval as fifteen minute�, 
pile U) a formidable drift in a location that has been 
cleared by a rotary. In the region that might be 
lermed the home of the rotary, it is  nothing unusual 
for an aggregate snowfall of more than 42 feet to be 
recorded during the season. 

T h e  results have been published of tests of auto­
matic couplers submitted to a commissfon of Russian 
railroads in response to an offer of prizes in an interna­
tional competition for the best automatic coupling. 
Not a single coupler has been considered to meet the 
conditions lard down. No first or second prize was 
given, but a third prize was awarded to L. Boireau. 

'I'he Cloud of Snow Tossed by the Plow as It Plunges On. The Largest Rotary Snow Plow In tb" World. 
THE WORK OF THE ROTARY SNOW fLOW. 
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AN EXPOSITION OF SAFETY DEVICES AND INDUSTRIAL 
HYGIENE. 

The general public realizes in a vague sort of way 
that nearly all industries are more or less dangerous 
to those engaged in them, and that a good many work· 

A Device to Prevent the 
Scattering of Fragments 

from an Exploding 
Gage-Glass. 

ers are killed or in· 
jured yearly in the 
pursuit of their voca· 
tions. Possibly it is 
better for the ppa ce of 
mind of that curiously 
apathetic creature, the 
general public, that it 
is not more thorough· 
Iy familiar with the 
absol utely frightful 
cost of the "victories 
of peace."' Every now 
and then the reports 
of the Interstate Com· 
merce Commission up· 
on the price of rail· 
roading in human life 
and safety arouse in· 
dignant press com· 
ment throughout the 
country. Unfortunate· 
Iy, the excitement 
soon passes away un· 
der the impetus and 
drive of our American 

life, and the whole matter is  forgotten until-the next 
time. It is necessary for the welfare of the entire 
people that there should be an awakening and a recog­
nition of the price in lives and suffering which we 
yearly pay for our industrial triumphs_ The American 
I nstitute of Social Service· has been actively engaged 
during the past 
few years in dis­
seminating i n­
formation c 0 n­
cerning the ter­
rible conditions 
obtaining, means 
f o r  bettering 
these conditions, 
and data regard­
ing the progress 
which has been 
made abroad in 
methods of in­
du s t r i a  I safe­
guarding. T 0 
further this pro­
paganda, an Ex­
position of Safe-
ty Devices and 
Industrial Hy-
giene will b e  
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has been shown that there are some 80,000 more people 
accidentally killed in the United States in four years, 
than ali who fell in batpe and died of wounds on 
both sides during the four years of our civil war. In 
other words, in the same length of time 53 per cent 
more people are killed in industrial occu-

93 
tistics demonstrate that in Germany, a country re­
markable for its thorough governmental supervision 
of industrial conditions, and painstaking care on the 
part of its employers to safeguard its workmen, of 
15,970 accidents investigated, 53 per cent were avoid-

pations than two great armies could de­
stroy in a war of exceptional bloodiness. 
Every year we are killing over twofold 

more than perished by violence in both 
the French and English armies during the 
Crimean war. It has been demonstrated 
that there are nearly 3,500 fatal accidents 
in New York city every year. The census 
for 1900 shows that during that year there 
were reported 57 ,513 deaths by accident and 
violence in the United States, with an ac­
companying number of non-fatal casualties 
many times greater. Without increase of 
the annual rate r(Jported by the govern­
ment in 1900, there \lill be 575,000 persons 
killed every ten years, besides some 5,000" 
000 injured, even if the proportion of ac­
cidents to the population should prove to 
be no greater in this country than that of 
France. According to President Strong of 
the Institute, this w ould be equivalent to 
massacring every inhabitant in three cities 
the size of Indianapolis, Kansas City, and 

Dust-Absorbing Device for Surface-Grinding Machines. 

Denver every ten years, and at the same time maim­
ing and mangling every man, woman, and child in 
Washington, Oregon, California, Nevada, Utah, New 
Mexico, Arizona, Colorado, Wyoming, Idaho, Montana, 
and Oklahoma, and doing it every ten years. 

It would almost seem that the people of this coun· 
try have either become reconciled to this terrible state 
of affairs, or are entirely ignorant thereof. It is un-

able. At that rate it is but fair to assume that in this 
country more than three-quarters of the accidents are 
preventable. 

In most of the European countries social and in­
dustrial science of this character is far in advance of 
similar phases of human endeavor in the United States. 
There are numerous societies in France, Germany, 
Austria, Belgium, and Holland, devoting themselves 

solely to better­

held at the Am- Device for Starting Gas Engines. Guards and Holders for Acid Carboys. 

ing the condi­
t i o n s  u n d e r  
which the work· 
m a n  procures 
h i s  livelihood. 
Among the best 
features of these 
associations are 
the permanent 
m u s e  u rns for 
exhibits of in· 
terest in this 
c o n  n e c t i o n. 
Among these are 
the Paris Mu· 
seum of Secur· 
ity, organized in 
190 5 ;  the Berlin 
Museum of Se· 
curity, organized 
in 190 3 ;  the Mu· 
nich Museum of 

erican Museum 
of Natural History, New York city, from January 28 
to February 9, under the auspices of the American In· 
stitute of Social Science. 

How imminently necessary it  is  to awaken the pub­
lic conscience in this regard is shown by an array of 
figures compiled by the Institute, wliich are p ositively 
staggering in their fearful magnitude. For instance, it 

doubtedly true that many accidents cannot be fore­
seen, and are inevitable in spite of all possible pre­
cautions. Nevertheless, the work carried out by cer­
tain socfeties in Europe has sho'wn that beyond ques­
tion the greater portion of industrial accidents are 
preventable. We must not, however, imagine that ac· 
cidents have been reduced to a minimum abroad. Sta· 

Securi ty, organ· 
ized in 190 0 ;  and the Amsterdam Museum of Security, 
organized in 1893. These societies carry out their 
purpose in the usual manner, by means of permanent 
and temporary expositions, regularly published bulle· 
tins and periodicals, and illustrated lectures. 

The attitude of so many of our manufacturers, who 
maintain that a man, foolish enough or careless enougb 

Guard for a Heavy Grinding Machine. The Chain Prevents the Scatteriug A J)oug'h-Working Machine Provided with .ueviee to Prevent the Fingers of the 
of Fragments if the Stone Should Burst. Operator from Being Crushed Between the RoUs. 
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to 00 injured in the pursuit of his vocation, deserves 
no sympathy and gets merely what he deserves, has 
been a great obstacle to the furtherance of industrial 
safeguarding of American workers. This attitude is 
more than shortsighted ; it is almost negatively crim­
inal. Human nature is  not perfect, and the fact that 
we are human and are prone to ignorance or even care­
lessness and negligence, is but an argument in favor 
of making allowance for such very human weaknesses. 
Legally, it  is considered the duty of the employer to 
furnish the employee with proper implements and a 
proper place to work. Should he fail to do so, he is  
liable for any resulting accident. And ethically, it is  
equally his duty to safeguard the worker from the re­
sults of his own failings, due to natural and human 
weaknesses. Until we learn in this country that hu­
man life and human security are of greater value tharr 
the material dollar, until we learn that it is not cheap­
er to fight damage suits than to incur initial expense 
in the prevention of industrial homicide, the seeds of 
progress in industrial security must fall largely on 
barren ground. Happily there are signs of a 
m ore general realization in the future of the ter­
rible cost at which our commercial activity 
progresses. It is to be sincerely hoped that the 
forthcoming exhibition will arouse at least a tithe of 
the attention of which it is worthy, and that it will re­
sult in opening the eyes of s ome of our captains of 
industry to this terrible underlying phase of nearly 
all of  our producing interests. 

The accompanying engravings are indicative of the 
character of the propaganda as evidenced b y  the exhi­
bition itself. The exhibits consist of devices for safe­
guarding the lives and limbs of workmen and prevent· 
ing accidents under the ordinary conditions of life 
and labor to which the general public is  exposed.  Many 
different types of machines are shown in operation, in 
the form either of models or of actual devices. With 
these are shown the safeguards to be used in connec­
tion wi th J.he machines. The section of industrial hy­
giene includes improved dwellings, methods for the 
llreven tion of tuberculosis and other diseases resulting 
from dangerous occupations, respirators and devices for 
supplying and maintaining pure air for the man work­
ing under conditions where this is necessary, and ex­
amples of first aid to the injured. 

Among the safety devices exhibited are many inge· 
nious and interesting constructions. They include a 
guard for large grinding machines, which is composed 
of a chain with large links through which is woven a 
long strip of steel. The chain embraces almost the 
en tire circumference of the grindstone. The steel band 
stiffens the chain, which is mounted in place by lateral 
members of steel. If the grindstone should burst, it 
would be impossible for the fragments to fly off tan­
gentially, and the lateral supports would prevent pieces 
from escaping at the sides. Another useful device il­
lustrated herewith is  a buzz·saw guard consisting of an 
adjustable frame which fits over the saw, and which is 
automatically displaced as the saw works its way into 
the wood which is being cut up. The wood itself gradu­
ally displaces the guard, and when the work is with· 
d rawn, the guard returns to its normal position cover­
jng the entire saw. In many industries a dangerous 
feature is found in the ever-present dust, which is in­
baled by the workmen and, in many cases, eventually 
leads to consumption and other diseases. One of the 
devices on exhibition is a dust-absorbing apparatus for 
a surface grinding machine. It comprises a box con­
nected with a movable absorption pipe, through which 
an aspirator draws the dust. The box is mounted 
above the work close to the grinder. 

Among the most unpleasant of the various accidents 
liable to occur in the shop is injury due to acids. The 
exhibition includes various guards and devices for sul­
phuric and other acid carboys. These devices prevent 
the breaking

' 
of the b ottles, and permit of the easy de­

canting of the contents. Another safety device, which 
iH  of the greatest simplicity, but of the greatest i mpor­
tance, is the gea r-wheel guard illustrated in another of 
the accom panying engravings. It  consists merely of a 
metal band shaped to conform to the outline of the 
wheels, and mounted closely about their peri'pheries. 
This simple guard is very effective in preventing the 
workmen from coming into contact with the teeth of 
the moving gears. 

Another nevice consists of adjustable gratings, which 
render it impossible for the operatives to have their 
hands injured by the rolls of a dough machine. The 
grating swings atG�;: the upper roll, and is so formed 
that the work can be slipped underneath it between the 
rolls, while at the same time it is impossible for the 
workman to pass his hand far en ough under the grat­
ing to be liable to injury. The device is so constructed 
tbat the movement of the rolls is governed by the posi­
tion of the grating, which thus serves not only as a 
guard, but also as a convenient means for governing the 
ojleration. 

There ic; often an element of danger in the gage 
glasses used ill connection witb boilers, tanks, or other 
apllaI'li I II s; for these glasses often burst u nder excessivf 
pressure, and the flying fragments of glass thereby be 

Scientific American 

come projectiles which are dangerous, to say the least. 
One of the devices illustrated herewith is  designed to 
prevent the hurling about of these glass fragments. It 
consists of a protecting casing of exceptionally strong 
glass mounted about the gage glass. A broken glass 
can be easily and expeditiously replaced with this de­
vice without interrupting the operation. 

The object of this exposition is  to direct the awaken­
ed public opinion to the necessity of active steps toward 
lessening the causes of accidents endangering the life 
and safety of the American workingman, and by means 

Metal Guard for Gear Wheels. 

of a permanent museum of security, where all prob­
lems of such safeguarding can be studied in working 
detail, to effect permanent industrial betterment. 

• • • 

Cold Galvanizing for Iron and Steel. 

:BY A. FREDERTCK COLLINS. 
Cold galvanizing or electro-zincing is an American 

process devised for giving iron and steel a protecting 
coat of zinc, and this is accomplished by electroplating 
the objects instead of dipping them into a molten 
bath. 

Prior to the introduction of the new process it  was 
necessary to melt up a large a mount of zinc and to 
heat the iron and steel to be treated to a temperature 
equal to that of the molten zinc, when the objects were 
p lunged into the latter metal. 

The older process offers numerous disadvantages" 
and among the most important may be mentioned that 
the strength of the iron and steel thus coated is often 
considerahly reduced and that screws and other thread­
ed fittings usually have to be recut. Again, there is a 
considerable loss of zinc by oxidation due to the high 
temperature required, while the iron tanks are in time 
destroyed: due to the combination of the heated zinc 
with them, and finally the operator can not control the 
thickness of the deposits. 

On the other hand, the one advantage the hot pro­
cess has over the electrolytic or cold one is that the 
slower rate with which the zinc is electrolytically de­
posited makes the initial cost of the plant more than 
for the hot process, but, as Profs. Burgess and Ham­
buechen have pointed out, it should be borne in mind 
that the cost of one cubic foot of electroplating bath 
is only a small fraction of that of the hot galvanizing 
bath. That is, one cubic foot of zinc weighing 400 
pounds, has a value of about twenty dollars, while one 
cubic foot of plating solution can be supplied for about 
50 cents, and the anodes to furnish the zinc to the 
bath may be roughly stated to be from one to two dol­
lars per cubic foot of  solution. 

An Automatically Lifting Buzz-Saw Guard. 
AN EXPOSITION OF SAFETY DEVICES AND INDUSTRIAL 

HYGIENE. 

The fact that zinc forms a good, cheap and durable 
coating for iron and steel made the wasteful hot 
process of galvanizing with all its disadvantages very 
profitable, and it is well known that zinc is far su­
perior to tin or lead as a protecting medium, since it 
is electro-positive to iron and consequently it  will be 
attacked before the iron when these metals are ex­
posed to corrosion. 

There are many valid reasons why the American 
electrolytic process of cold galvanizing, introduced by 
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the Hanson & Van Winkle Company in this country, 
is better than the imported process of hot dipping; 
for instance, there is the all-important one of economy, 
since a large saving is effected in the meta l ;  in many 
cases a deposit of one-tenth of the zinc used in the hot 
process will give better protection, owing to its uni­
form distribution as well as to the chemical purity of 
the zinc depOSited. 

In an electro-deposit of 'zinc the adhesion is per­
haps even better than where the metal is applied hot 
and it is certainly more flexible, and if metal is in 
sheet form it  can be more easily spun, or if in wire it 
can b e  twisted without the zinc coating splitting or 
cracking, while the temper of the most delicate spring 
can be maintained uninjured. 

While dipping in the hot metal is the quickest when 
everything is in readiness, there fs usually a saving of 
time b y  using the cold process, for it is  always ready 
to operate and no time is lost, and an espe'cially 
commendable feature of cold galvanizing is that it 
permits objects that are soldered to be coated. The 
work prior to being galvanized is cleaned as for nickel 
plating and other like operations when it is suspended 
in a tank, and almost all work can be given a protect­
ing coat of zinc in from twenty to thirty minutes. 

Zinc when it  is deposited electrically is much more 
even and the coating more dense than can possibly be 
obtained by the hot dipping process. 

Prof. Burgess has stated that the degree of protec­
tion offered by zinc is proportional to the thickness 
of the thinnest part of the coating, and therefore 
electro-galvanizing enables a greater protection to be 
obtained with a given amount of zinc than d oes the 
hot process, while the greater purity of electrolytic 
zinc, together with its greater density, gives it for 
eq ual thickness of coating an efficiency in resisting cor­
rosion of 50 to 100 per cent greater than that of the 
hot process. 

By using the electro-galvanizing process the thick­
ness of ' the deposit may be controlled :within com­
paratively wide limits, whereas with the hot process 
a very limited difference in thickness can be obtained 
and this only by increasing or decreasing the temper­
ature of the molten zinc. 

Where iron or steel objects that have lines engraved 
11 pon them, 0 r have depressions cut in to them are t o  
b e  protected b y  galvanizing, i f  the hot process i s  used, 
the detail i's lost by being filled in and the work must 
be gone over again, making it  very expensive. Cold 
galvanizing acts diametrically opposite in that it does 
not fill up the depressions, hcwever fine, but brings 
them out if anything more clearly. 

As to the adhesive qualities of the deposits obtained 
by the opposed processes, there is probably little dif­
ference, though electro-metallurgical experts claim bet­
ter results where cold galvanizing is used, but in 
either case the coating of zinc becomes closely allied 
with the iron or steel between the contact surfaces. 

Cold galvanizing is now extensively used for zinc­
ing articles of steel, gray and malleable iron, ranging 
from screws and bolts to architectural iron. In ad­
dition sheet iron and steel, b and steel, hoops, bicycle 
a.nd automobile rims and spokes, telephone and tele­
graph fittings, and the like are being successfully 
treated. 

A plant for electro-galvanizing comprises a low 
voltage compound wound dynamo, ammeter and volt­
meter, connections, tank for solutioo, with fittings, so­
lution o� material for solution, cast anodes and a 
cleaning outfit for preparing work, all of which may 
be procured at small expense. 

.. ,. I "  

Superheater Trials on a Battle .. b ip. 

The battleship "Britannia" is the first warship to be 
fitted with steam superheaters, and the analysis of the 
results of her trials is interesting, as it reflects light 
on the economy of the system. Six of the boilers in 
the "Britannia" had superheaters in the uptake, and 
as this number was equal to drive the engines at one­
fifth of their power, it  was decided to run two trials, 
each of thirty hours' duration, the one with ordinary 
steam and the other with the steam superheated to 
the extent of 90 deg. F. The result was to reduce the 
coal consumption by about 1 5  per cent, and to reduce 
a·lso the temperature of the gases escaping from the 
funnel by 50 deg. In other words, with ordinary steam 
the coal consumption was 2.07 pounds per horse-power 
per hour, as compared with 1.77 pound while using 
superheated steam. Again, on the higher power trials 
the influence of the superheating of part of the steam 
h:td its effect as on the trial at 70 per cent of the power 
the coal consumption was 1.5 pound per L H. P. per 
hour and at full power 1.83 pound. It is, however, a t  
low powers that the gain i s  most wanted, as then the 
consumption is high owing to the auxiliary machinery 
taking such a large portion of the steam. Moreover, 
warships run for the greater part of their time at low 
power, so that if the gain of 15 per cent shown on 
trial can b e  maintained in service, the coal bill for 
the year will be appreciably lCSS8ncct.,-The Journal of 
Electricity, Power and Gas. 
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SOME MORE ELECTRICAL DEVICES FOR THE 
HOUSEHOLD. 

In no discovery of the · past few years has public in­
terest been so centered and retained as in the appli­
cation of electricity for domestic purposes. A year ago 
the first electrical house in Schenectady was the won­
der of the world. To-day there are several homes i n  

Electric Chafing Dish. 

the great Electrical City, and elsewhere, wherein all 
the heating, cooking, lighting, and power is  supplied 
by electricity, and there are thousands of houses par­
tially equipped with the electrical devices. 

Invention and research have been constantly at work 
perfecting new devices to be installed in the electrical 
homes. The three very latest utensils are the electric 
corn popper, electric milk warmer, and the electric 
shaving mug. 

Of the host o f  electrical household utensils, the new 
electric corn popper is  the daintiest. Attach the con­
nection with the electric light socket, and the children 
can pop corn on the parlor table all day without the 
slightest danger or harm. In a very few minutes 
after the switch i s' turned, the pan is  hot enough for 
the corn. The device consists of a double aluminium 
vessel holding about a quart, with the heating units 
concealed underneath. A wire cover keeps the rapidly­
popping kernels from flying out on the floor. The 
popper is mounted on two small rubber-tired wheels, 
making it easily shaken .  The whole is vibrated with 
a short wooden handle. Nothing easier or simpler can 
be imagined in the line of a corn popper. The results 
are far better than the old way of building a red-hot 
fire in the kitchen range, and suffering from the heat 
while popping the corn. With the electric corn popper 
there can be n o  pOOl' results if the corn is  good. 

The new electric shaving mug w�ll be welcomed with 
delight b y  the traveling men. It  is  small enough to be 
readily carried, apd where the hotel is equipped with 
electric lights it will supply all the hot suds and hot 
water a man wants to shave with. The soap disk is 
easily removed, which turns the vessel immediately 
into a half-pint water heater, to put the finishing 
touches on the shave. 

Another invention which is destined to become a 
necessity in every household where baby rules supreme 
i,; the electric milk warmer. When baby wants some­
thing to eat Tn the night ( an d  he or she usmilly does ) ,  
some one lpust get u p  and warm milk on the stove, 
else there will be no rest in the house that night. Now 
all this is changed. A turn of a switch at the head of 
the bed, and the milk, made ready before retiring, is  
instantly heating, and b y  the time papa has his feet in 
his slippers, it  is  warm enough to be given the child. 

The electric chafing dish has been wonderfully im­
proved, and the new utensil is the result of careful 
study and experiment. Welsh rarebits a la electricity 
are now easy enough. 
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main features are its simplicity in operation and the 
perfect control of the heat. The coffee cannot boil o r  
"cook." Consequently it  retains i t s  sweet aroma and 
its strength and color. 

The Use of Wireless Telegl'aphy for Deternlining 
Longitude. 

After special experiments made between Potsdam 
and Ober-Schoneweide ( near Berlin ) had shown that 
coherers used as wireless telegraphy detectors, really 
constitute instruments of precision, the Potsdam Geo­
detical Institute undertook investigations in order to 
t8St, on a large scale, a possible application of wireless 
telegraphy to the determination of longitudes. A con­
venient opportunity was afforded last summer by a de­
termination of longitude between Potsdam and the 
Brocken ( Hartz Mountains ) .  These experiments in 
which a comparison as directly as possible between re­
sults secured by the ordinary method and wireless 
telegraphy respectively was to be obtained, were car­
ried out by Prof. Th. Albrecht, in conjunction with 
some other scientists, and with the assistance of the 
German Postal Department. An exchange of signals 
was carried out both by means of ordinary and wire­
less telegraphy from June 21 to July 10 between Pots­
dam and the Bracken. 

Wireless telegraphy signals were transmitted ex­
clusively from the mammoth wireless telegraph sta­
tion erected at Nauen, near Berlin, which is 32 k ilo­
meters ( 20 miles ) distant from Potsdam and 183 kilo­
meters ( 11 4  miles) from the Bracken Mountain. As in 
connection with these signals no compensation of cur­
rent intensities ( in opposition to ordinary telegraphic 
signals ) could be obtained, such tests had to be ex­
tended to different current intensities ( viz . ,  full, half 
and one-quarter respectively of the energy of electric 
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waves sent out from the station ) while a considerable 
number of couples of coherers was used in order to 
eliminate any defects of individual apparatus. A 
number of more or l e,ss extensive series of observations 
was obtained ' on eleven evenings, five days being lost 
on account o f ·  outside disturbances, while the disturb­
ance due to atmospheric electricity was so considerable 

95 
on four stormy days as to prevent a n y  wireless tele­
graph service between the two stations. 

From the extensive experimental material it is in­
ferred that the degree o f  accuracy of . the individual 
signals, both in the case of ordinary and wireless tele­
graphy is 0.02 second, and that of the definite clock dif­
ference in the case of ordinary telegraphy ( 120 signals 
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being gi·ven during each evening) 0.002 second, and 0.00::: 
with wireless telegraphy in the c a se of 50 signals each 
time. 

No d ifferences in the working of the coherers could 
be noted, while departures between the two kinds of 
signals remain within the order of one-thousandth 
second. In any case the readings should be extended 
to several series of signals using different coherers. 

By comparing the results obtained by Prof. Albrecht 
in the case of .full, half and one-fourth energy of the 
electric waves respectively, the very remarkable result 
is  obtained that there is no variation of the 

'
resulting 

clock d ifference due to the current intensity. 
In order to allow as many signals as possible to be 

recorded, Prof. Albrecht recommends using, in the 
case of such determinations of longitude, an excess of 
electrical energy in connection with fairly large an­
tennoo. In order, on the other hand, to compensate the 
influence of atmospheric d isturbance in the case of an­
tennoo of greater capacity, the coupling between the 
primary and secondary coils should be as loose as pos­
sible. 

In the case cf the experiments referred to all 
conditions had been chosen rather unfavorable. The 
two stations were situated at rather unequal distances 
from the transmittin g station-32 km. ( 19 miles ) and 183 
km. ( 11 4  miles)  respectivel y ;  one being located on a 
mountain 1 ,141 meters ( 3,742 feet ) in height which, ow­
ing to its isolated position and its marshy surroundings 
was rather subject to atmospheric disturbances, while 
the output of the transmitting station was only a 
fraction of the ultimate figure which will be obtained 
after its compleEon. 

Furthermore, atmospheric conditions during these 
trials were by no means favorable, the summit of 
Brocken Mountain being surrounded by clouds during 
more than half of the days of observation .  

A n  interesting point which h a s  n o t  so far been 
touched upon in the case of wireless telegraph signals ,  
is  the time of transmission of the current. I t  has been 
generally supposeC that electric waves are propagated 
at the speed of light. If this be true, a difference in 
distance amounting to J 51 kilometers ( 9 3  miles ) 
would correspon � with a time of current transmis­
sion of one two-thousandth part of a second .  
Now by comparing t h e  results obtained w i t h  t h e  aid 
of either wireless or ordinary telegraphic signals 
this figure is found to be actually true. From the 

above experiments it is 
dnferred that wireless 
telegraphy is fully able 
to replace 
telegraphy 

ordinary 
f o r  t h e  

practical determination 
of longitudes. 

. . .  

The new dish is  of 
handsome design, and 
once connected with the 
electric light socket, 
the simple throwing of 
a switch prepares i t  for 
immediate use. There 
is no flame, soot, use­
less heat, danger, or 
giving out of "alcohol" 
at the critical moment. 
A kindred utensil is  the 
electric coffee perco­
lator, which is  a very 
simple device. The 
steam generated under 
the bell valve forces 
the water and steam 
up through the tube 
into the glass globe, 
where it falls in the 
form of a fine hot spray 
on the ground coffee, 
, lI1 tl percolates bac!, into 
the reservoir. T h e  

Coffee Percolator. Electric Iron With Combination Switch and Plug. 

The average daily 
supply of water deliv­
ered to London from 
the Thames River dur­
ing August last was 
138,599,861 g a l l o n  s ;  
from the Lea, 42,085,000 
gallons ; from springs 
and wells, 67,077,451 
gallons ; from ponds at 
Hampstead and H igh­
gate, 3,000 gallons. The 
daily total was there­
fore, 247,765,312 gal­
lons for a population 
estimated at 6 ,840,367,  
a daily consumption per 
head of 36 . 2 2  gallons. SOME MORE ELECTRICAL DEVICES FOR THE HOUSEHOLD. 



LAWS OF FALLING BODIES. 
A unique device for illustrating the laws of uniform­

ly accelerated motion, composition of motions, trajec­
tories, etc., has been recently brought out by John C. 
Packard, Science Master, H igh School, Brookline, Mass. 
A steel ball, one inch in diameter, placed at the top 

DEVICE ILLUSTRATING LAWS OF FALLING BODIES. 

of an inclined plane of wood or of plate glaS)3, i s  
given a n  in.ilial velocity a t  right angles to t h e  slope 
of the plane, by being compelled to roll down a n  auxil­
iary incline behind a ledge, and is  then allowed to roll 
down the plane. The path of the ball being the resultant 
of uniform and uniformly accelerated motion is, of 
course, a parabola. T o  secure a tracing of this curve, a 
piece of c o-ordinate paper is secured to the plane, and a 
piece of soft carbon paper of the same size is placed 
over it. The ball, in rolling over the transfer sheet, 
leaves its mark upon the co-ordinate paper. Any num­
ber of duplicates can be made by repeating the experi­
ment under precisely similar conditions, or the curve 
may be varied at will by changing the incline of the 
principal plane, the auxiliary plane, or both. Measure­
ments made upon the curve thus traced will readily 
reveal the laws of uniformly accelerated motion, and 
the fundamental principles underlying the phenomena 
of falling bodies. 

A pendulum attachment, not shown in the illus­
tration, may be used to determine the value of the 
time interval in seconds if desired. 

• • 
A SAFETY TRIP FOR LOGGING CARS. 

Logging cars or trucks as usually constructed com­
prise a bed or platform wilh removable stal{es at the 
sides for h olding the logs in place. The stakes are 
commonly held in upright position by means of stake 
chains, and when it is desired to unload the car, these 
chains are released, permitting the stakes to swing 
outward and the logs to roll off. In order to avoid any 
danger to the operator when releasing the stake 
chains, Mr. Joseph W .  Gray, of Evenwood, W .  Va., 
has invented a safety trfp of simple design, which is 
illustrated in the accompanying engraving. As shown 
more clearly in the detail view, the tri'p mechanism 
is operated by the rod A. The stake carries a hook B, 
o ver which the chain passes. The latter is made fast 
to the car body at one side of the stake, and at the 
other side it  is hooked over a finger F, hinged to the 
bolt E. A lever G, also hInged to the car body, i s  
formed with an e y e  adapted t o  receive t h e  end o f  the 
finger F while it is h olding the chain C. The rod A ,  
wh'ich is  connected to t h e  e n d  of lever G, serves t o  
move the latter into or out of engagement with the 
finger F. When in engagement with this finger, the 
rod is locked by securing its outer end o n  the pin D. 
This pin i's formed of two members, one of which is 

A SAFETY TRIP FOR LOGGING CARS. 
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fixed on the car body, and the other is hinged on the 
iixed member, so that after the rod has been passed 
,over the pin, the hinged member m ay be moved at · 
right angles to the fixed member, as illustrated, and 
thus prevent the operating rod from accidentally slip­
ping off. When it is desired to release the chain C, the 
hinged member is moved into alignment with the fixed 
member, the rod A is Slipped off the pin and drawn 
back to the p osition shown by dotted lines, withdraw­
ing· the lever G from engagement with the finger F, and 
permitting the chain to slip off the finger. The stake 
will then swing outward under pressure of the l ogs 
carried by the car. 

••••• 
Briel Notps Concerning Inventions. 

The sectional b ookcase was a success from th e start 
and it was not long before the principle was utilized 
in the manufacture of filing cabinets and other similar 
devices. Now the idea has just been seized upon by 
a designer of showcases and it is one which will be 
welcomed by many store keepers. A merchant enter­
ing on a n ew line as an experiment is enabled to pur­
chase two or three units which will meet his imme­
diate needs and not represent any great investment 
of m oney and by the addition of another unit or two he 
can increase the capacity of the pyramid as he, desires. 
These cases offer ample means of protecting delicate 
goods from dust or from undue handling on the part 
of prospective customers and at the same time the con­
tents are easily accessible. The base of the show case 
pyramid consists of a rather heavy piece containing 
one or two drawers. On top of this may be placed 
one or more smaller units each fitted with a glass 
front of the disappearing type. The latter being raised 
and pushed out of the way reveals two tray-like draw­
ers which may be pulled forward for the display of 
the contents. As a variation on this, another style 
consists of a single deep compartment which is par­
ticularly suitable for topping the pyramid. 

Certain recent. improvements have been made in the 
interlocking tile. Heretofore, the clay tile has been 
handicapped by the fact that it was made only in 
red, which restricted its use where architects were en­
deavoring to follow a color scheme to which this color 
did not lend itself. Recently this drawback has been 
removed by the manufacture of these tiles in several 
different shades and colors, principally green, buff, and 
brown, and this alone will greatly enlarge their field 
of usefulness. Another important advance has been the 
manufacture of glass tiles, and by their use it is pos· 
sible to put a transparent roof on a factory, studio, or 
other structure where plenty of light or an overhead 
Iigh t is desired. In this capacity the glass tile has al­
ready been successfully used as a substitute for the 
sl{ylight, particularly in 'the covering of factories and 
workshops. In such establishments where fumes are 
constantly arising, the life of the skylight is quite 
short, for the reason that the metal work used in sky­
lights quickly deteriorates and must be renewed fre­
quently. In some cases it lasts but three years. With 
the use of the glass tile a superior l ight may be se­
cured without the necessity of any break in the roof 
whatever. The tiles are here used in conjunction with 
the clay tiles, the transparent ones being inserted 
wherever desired arid in any design. It is claimed that 
a skylight of any size or shape may be replaced with 
glass tiles, and the same amount of illumination will be 
obtained from one-quarter of the area of the old sky­
light. This is due to the fact that the shape of the 
tiles causes them to act as prisms and thereby greatly 
increase the amount of light transmitted. Tiles for 
roofing were first introduced about fifteen years ago 
and have proven to be durable and desirable in every 
particular. They cost about the same as slate, but 
last much longer. 

...... ' e  . ..  

SHEA THING LATH. 
Illustrated in the accompanying . engraving is a com­

bination of sheathing and laths adapted for plaster 
or stucco work on walls or ceilings, which is so con­
structed as to offer the least possible obstruction to 
the plaster keys and a maximum of bearing or lock­
ing surface. The laths and sheathing are formed in­
tegral but are separated from each other by means o f  
diagonal ribs. The article i s  formed from a board o f  
suitable thickness, in the edges of which, a t  opposite 
sides, saws are introduced to produce kerfs. The op­
posite kerfs do not meet but are arranged to leave 
the diagonal ribs, as shown in the sectional view. The 
laths are now formed by running saw kerfs from end 
to end of the material at its inner face, these kerfs 
being equally spaced and of uniform width. The upper 
and lower edges of the article are oppositely beveled, 
so that abutting sections will be effectively interlocked. 
It will be observed that by this means, each lath, al­
though connected to the sheathing by the diagonal 
ribs, is yet l argely independent of this connection, s o  
that there i s  less liability of obstructing the plaster 
l,eys than when ordinary laths are employed. Each 
lath is capable of being practically surrounded on 
all sides by plaster and, owing to their uniform and 
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regular spacing, the laths offer a much better surface 
on which the plaster may be laid. In ordinary work, 
pl aster is often forced between and bacl, of the laths 
to sucll an extent as to fall down and be of no service. 
The uniform spacing of the laths in the present con­
struction obviates such a waste of material. A greater 
solidity is given to the wall by reason of the strong 
and compact combination of the two thicknesses of 
wood alternating with the plaster. Furthermore, the 

,2 .  

SHEATHING LATH. 

completed wall will present a more even plastered 
surface, together with a strong combination of heat 
and cold resistance. The inventor of this improved 
sheathing lath is Mr. Eugene S. Crull, of Sedalia, M o. 

••••• 
IMPROVED MEASURE FOR FOAMING LIQUIDS. 

Whfle it is the universal custom to sell beer b y  
measure, yet with the ordinary measures neither the 
customer nor the dealer knows just how much liquor 
is being dealt out, owing to its excessive foaming. 
H owever, a new type of measure has just been in­
vented, which aims to overcome this defect by indi­
cating the weight of the liquor contained I'n the vessel. 
Furthermore, a dial is  provided on which the price of 
the measured quantity of beer is indicated, while other 
dials serve to keep a permanent register of the amount 
of sales. The improved measure comprises two prin­
cipal parts, namely, a measuring vessel and a casing 
connected tll'Xi�with, in which the weighing and com­
puting mechanism is housed. The measuring vessel 
is secured by a bracket to the rod G, which at its upper 
end is formed with a rack A. A coil spring F serves 
to connect the rod G wilh the chamber. The rack A 
meshes with a p inion carried by the gear B, while the 
latter engages a gear C. The gear C carries a series 
of dogs, as indicated by dotted lines, which engage the 
teeth of the gear D. The l atter is formed with a pin, 
which at each revolution moves the gear E through a 
measured distance. The handle of the measure is  
attached to the casing, and the latter normally sup­
ports the measuring vessel by means of a latch which 
fs controlled by the trip H. In use, after the measure 
has been filled with liquor, the trip ' H is pressed to 
release the latch, whereupon the weight of the liquor 
causes the rack G to move downward in the casing 
against the pressure of the spring F. This causes the 
gears to rotate in proportion to the weight of the 
liquor. The exact weight is indicated by a p ointer on 
the rack, which travels over a scale. The gear C oper­
ates a d i'al which indicates the price of the measured 
liquor, while the gears D and E are also operated to 
add thi s  price to the totals of the previous sales. 
After the l iquor has been poured out all the parts 
return 'to normal position, with the exception of gears 
D and E, which remain idle owing to the fact that the 
dogs on gear C are inactive when the latter gear is 
returning t o  its normal positi'on. The in ventor of this 
improved liquid measure is Mr. Frank W .  Havlicek, ot 
Twin Falls, Idaho. 

IMPROVED MEASURE FOR FOAMING LIQUIDS. 
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RECENTLY PATENTED INVENTIONS. 

Pertaining to Apparel. 

C H ILD'S CAP.-LENA STEINTHAL, New York, 
N. Y. The purpose of the invention is to pro­
vide a construction of child's cap and one 
wherein the parts of the cap are permanently 
connected and are capable of being laid flat 
for purposes of washing, starching, and iron­
ing and wherein, further, the parts may be 
quickly and conveniently drawn together and 
secured to form the front and back sections of 
a child's cap, the two sections bei",;- needed for 
the cap's formation. 

Of Interest to Farmers. 

Scientific Amerlca.n 

been attached by inserting the ends thereof in variable-speed gears, and is especially useful comparatively light, yet strong and serviceable, 
sockets, the ends being held in the sockets each in connection with machines for shearing sheep and having novel means for securing the rails. 
by a transverse pin. That fastening i s  defec- and the like. The object is to provide a The tie is inserted i n  the road-bed and the 
tive, as the pins pull their way out through transmission-gear, which permits the speed of interior filed or packed w i t h  dirt, cement, or 
the handle ends. Mr. Welch produces a fasten- the operating parts to be varied within wide the like. 
ing by means of which the handle may be limits and which allows the mechanism to be COMBINED TIE AN'D RAIL-FASTENER.­quickly attached and secured. : stopped or started by a simple motion of the E. P. BEI.GMAN, Concordia, Kan. The improve-PACKAGE-HANDLING DIDVICE. - W. R. I operator. ment pertains to metallic railway-ties and 
DENNIS, Denver, Col. By moving a sleeve ' HAND-POWER PROPELLER.-N. JOHNSON, means for securing the track-rails. The object 
downward on a staff the jaws will  spread apart Chicago, III. In this case the i nvention has had in view is to provide a tie and rail-fasten­
so that they may be engaged with a box, pack- reference to hand-power propellers, and has ing means which shall afford improved securing 
age, or the like. Then upon releasing the for its object the provision of means for pro- means for the rails and prolonged use of tbe 
sleeve the springs will move the jaws toward peling small boats upon park-lakes and similar tie over all similar ties and rail-fastening 
each other to engage with a box, package, r etc. places without the use of oars, and thereby means. 
In shifting paper Or p asteboard boxes, it is not enable such boats '-J move about freely, without METALLIC TRUCK FOR RAILROAD-CARS. desirable that the jaws shall c lamp closely interfering with each other. -F. GEBHARDT, Alliance, Ohio. The invention MILKING-MACHINE.-L. B. STEVENS, Lo- against the same while the. box is resting on CIGAR CUTTER AND LIGHTER.-F. A.  refers to trucks for cars such as shown and gansport, Ind. A person on the stool by mov­

ing a lever downward will  cause a downward 
movement of a p iston, and as the valves carried 
thereby will be closed the milk wiIl be drawn 
from the udder, and then upon an upward 
movement of the piston the valve opens, per­
mitting the milk to pass to IJe under side of 
the piston, and then by a subsequent downward 
movement the milk underneath the piston will  
be forced through a pipe and a t  the same time 
a fresh supply of milk will be drawn. 

JOINTER FOR - STUBBLE-PLOWS.-D. H .  
DICKINSON, Parker, Ore. The purpose of the 
invention i s  to provide a n  adjustable rolling 
jointer for stubble-plows which is economic in 
construction, and which will leave a clean fur­
row, turn all material from the p low-beam, 
and effectually prevent material clogging on 
the beam back of the moldboard, and which 
will also turn all stUbble, weeds, and grass 
cleanly under the furrow. 

the hangers. To provide for this, th� slee�e WIDMANN, Philadelphia, Pac One purpose here described in the application for Letters Patent may be rotated so that the cam mechamsm wIll I is  to provide a form of cutter and l ighter of the United States formerly filed by Mr. lock the jaws at a suitable distance apart. wherein a tension-controlled fountain for liquid Gebhardt. The object of the present �nve�---- fuel, such as gasoline, is provided with a wick I tion is to provide a truck for cars whIch IS 
Heating and Lighting. . for ignition and pivotally mounted upon the i exceedingly strong and durable and arranged 

COMBINED HEATING AND COOKING I base for movement to and from the sparking to provide a solid bed for the car-body to rest 
STOVE.-J. I. HAMAKER, C ol lege Park, Va. By ! device in an electric circuit tLe batteries where- on and to readily accommodate the draw-bar 
means of the present invention the i mproved of are concealed i n  the base, so as to produce timbers. 
stove is so constructed that i t  may be produced a spark a t  the exposed portion of the wick 
at a small cost. It  p ractically contains an as the fountain is swung outward to light a Design". 
oven, a water-heater, a steam-cooker, and a cigar, the current being closed and opened at DESIGN FOR A FRAME.-G. H. RICE, New warming-chamber, all arranged with a view to moment of p assage of the fountain to and f rom York, N. Y. In this ornamental design the in­the greatest economy of heat and consequently contact with the sparking device. ventor produces a form of almost a true circle of fuel. BALL-BEARING.-J. F. SPRINGER, Girard, in the interior of the frame. Exteriorly the Pa. Th e object of the invention is to provide frame presents an almost square appearance 

Honsehold Utilities. a bearing arranged to insure a trne rolling secured by the four corners being extended and 
STIRRER.-I. W .  GREENWALD, Frederick, motion of the balls, unaccompanied by sliding capped with scrolls. Mr. Rice has also de­

Md. The invention refers to stirring or agi- between balls and bearings, to bear heavy signed another frame with nearly identical 
S
'
tral'ns, and to allow convenient adJ·ustment .  d II  ( th latt r S'I X  'In number ) ,  ta ting attachment for cooking-kettles, and has lInes an scro s e e 

for its object means of this character which with a view to taking up wear, and more excepting that the frame adopts an oval in­
may be simple in construction and applicable especially designed for use on journal-bearings terior and an oblong outer form. 
to all open kettles commonly employed for and the like, in which . he main portion of the 

'11 strain i s  approximately perpendicular to the NOTE.-Copies of any of these patents WI Of General Interest. cooking apple-butter or general purposeS where be furnished by Munn & Co. for ten cents each. BUILDING-BLOCK.-J. AITKEN, New York, the fluid or material should be stirred or agi- axis of the shaft. 
Please state tue nam e of the patentee, title of N. Y. The object of the inventor is to pro- tated during the cooking process. LABELING-MACHINE.-A. MARCUS, Shrev�- , the invention, and date of this paper. vide a building-block for the construction of DUS'rLESS BROOM.-J. R. PRICE, Fond du port, La. In operation a bottle or package IS _ ................................................................................ _'" 

walls arranged to insure tt-,e formation of light Lac, Wis. The object of the invention is to placed on a seat. A label is then taken off ' � 
and air-tight joints and to reduce the weight construct the device in such a way that it will the pile and is passed over an exposed surface ,...,..,...,=.....,,,--.--:c::;;:-,,-::-.,--::;--=�-�-----:.� 
to a minimum and still  render the block ex- prevent the raising of dust when in use. ana of the pasting-roller from left to right to 
ceedingly strong and durable and to provide a further object is to construct so as to enable apply the paste, and the label thus charged 
the block with air-spaces to prevent the pene- the handle to be adjusted upon the body of the uniformly with paste or glue is by continuation 
tration of moisture into a room by way of the brush and also to construct the body of the of the same movement quickly slipped onto the 
wall. brush in such a way as to enable the straws bottle in about the same plane, thus getting 

SAFETY-ELEVATOR.-J. HART, New Or- r or bristles to be easily reversed or replaced the label on the bottle immediately after past­
ing i t  and before i t  has time to curl up. Lo-leans, La. In the present patent the invention when worn. 
cation of labels on bottles is uniformly the HINTS TO CORRESPONDENTS. has reference to elevators or lifts ; and the 

k Names and Address must accompany all letters or same by the indication afforded by the mar er. 
' d  th t Th' . for purpose of the improvement is the provision Machines and Mechanical Devices. no attention will be pal ere O. IS IS 

of a safety devI' ce Wlll' ch wI'11 operate automa ti- AUTOMATIC WEIGHER.-A. McLEOD a n d  our information and . not for PUblicatio
h

n. 
ld . HEATING DEVICE FOR SPINNING- . . References to former artIcles or answers s ou gIve cally to prevent the cage or car from fa lling r J .  II. McLEOD, Marietta, Kan. The gram IS I date of paper a n d  page o r  number of question. in case of any breakage of the suspending- LATHES.-R. THIEL, Lubeck, Ger�any. �he I received into a stationary hopper and dis- Inquiries not answered in reasonable time should be invention refers to improvements III heatmg 

I h d th f . t a movable weighing- repeated ; correspondents wIll bear m mmd th�t cable. . . . I th h b it i r n- ' C arge ere rom III 0 . ,  some answers require not a little resear�h, an , , deVICes for spmnmg- a es w ere y s e 
hopper which is so connected wIth welghmg . though we endeavor to reply to all eIther by BURIAL-VAU'LT.-A. H. HAVARD, Urbana, Ill . , dered possible to maintain the device at a 
and other mechanism that when filled it tilts r I�tte!, or In this department, each must take One of the embo.jments of the invention con- I proper and uniform distance from the blank . . d I d d h,s .urn. I automatically and the weIght IS u y recor e 'I Buyers wishing to purchase �ny article not adv�r-sists of a box-like structure built of concrete . while the latter is being spun-that is to say, r registered the hopper being then auto- tised in our columns w,ll be ,furnished WIth and having brace-bars imbedded therein, the during the reduction or increasing of the di- 0 , . . addresses of houses manufacturing or carrymg matically restored to .ts first pOSItIOn, where-

tbe same. whole having an inner rabbeted upper edge ameter of the respective part of the blank-so 
upon it  receives another charge of grain and Special Written Information On matters of personal combined with means for lowering this part of that the metal is at all times heated up to the . . rather than general interest cannot be expected the vault after it is dry and hard into the d cannot become brittle tilts and dischargeS as before. It IS an I m -

without remuneration. 
be 

right temperature an provement upon the weigher for , which the Scientific American Supplements referred to may �;a;:� b!X���al
st

t��ct��e i��� ��e 
p�:���t��e���� an!o:�_�e!�DER._E. FAHRNEY, Deep River, inventors formerly received Letters Patent. BOO����,���r;�d ��c��o:;ff; !gP�I;:'� ��c��celpt of 

after the casket is placed in position. There- Iowa. A purpose here is to proviide a ma- , Minerals sent for examination should be distinctl, after the metal top is covered with green con- chine that will plow and grade a road at the Prim e Movers an d Their Aece .. sories. I marked or labeled. crete, which knits to the lower portion of the same time, in which a series of spades have STUFFING-BOX.-M. BERECKY, New York, r ,� __ _ vault and forms a hermetically-sealed case. rotary co-operative action relatively to the i N. Y.  The object of the invention is to pro- i ( 10331 ) A.  C. L. asks : Is it possible SCOOP.-F. C .  HOWE, EI  Paso, Texas. The plow, cross-cutting the furrow as turned up ' 
duce a box which will  present a metallic pack- to convey a current of electricity from a bat­object of this inventor is to p roduce a scoop by the plow, which spades when they reach a ing and absorbent or vegetable packing and . in tery, stored in a locomotive, to the rail, p rovided with means for weighing the con- certain point a t rear of ma.chine under action which special provis ion is made for conductmg through the axle and wheel ? Does not the tents of the scoop, the general purpose being of trip devices consecutively throw the dirt the lubricating fluid to the vegetable packing. oil bearing jnterfere with a perfect connec­to do away with the necessity of placing the [ inWard with such a quick motion that they It  relates to stuffing-boxes such as used for tion ? A. We presume it is possible to convey 8ubstance within the scoop in a scale for weigh- scatter dirt in direction of the middle of the pistons, tail rods, and similar moving parts. a ,current of electricity from the locomotive to ing the same. The improvement refers to road, thus making it smooth, the spades acting 

ME,TALLIC' PISTON PACKING. _ N. the rail through the axles and wheels, though scoops such as used in stores and similar ' equally well in dry, soft, soddy, or weedy 
PFLAUM, Pittsburg, Pac The invention per- we never tried the exper iment. We think so, places in selling products, such as flour, sugar, roads. 
tains to metallic piston-packings, such as shown because the current from the overhead trol­etc. Mr. Howe has invented another scoop such PILE-FABRIC LOOM.-H. SARAFIAN, Yonk- and described in Letters Patent of the United leys goes through the motor and the axles to a s  used as above ; and the object of the im- ers, N.  Y.  Mr. Sarafian's object is to provide States formerly granted to Mr. Pflaum. The the rail and returns to the power house in provement is the provision of a construction, a loom for weaving pile fabrics-such, for in- object of the present invention is to provide a that way onl3l:' having a handle or bail attached the;eto, with stance, as are shown and described in the packing composed of comparatively few parts ( 10332) W. J. C. wishes to know how means for determining the weight o t  the con- Letters Patent of the United States formerly and arranged to prevent leakage of steam In 

to remove indelible ink marking from clothing. tents of the scoop. granted to him and bearing Nos. 752,712 and the cylinder from one side of the piston to the 
A. Indelible inks are of ,such variable charac-DRAFT Al'PARATUS.-T. W. HUCKLE, 782,178. In order to produce the weave, it other and to compensate for all  wear of the . 
ter that it is quite impossible to reply. Many /Standish, Mich. The apparatus comprIses a is necessary to manipUlate three warp-threads interior contacting surfaces of the cno;irw,<!y J -
o f  these i n k s  have nitrate o f  silver 3B a basis ; body to which power is applied, and is ar- of each set in a peculiar manner and relative inder and the piston-packing, thus requiring no 
i n  this case, a solution of hyposulphite of soda ranged to roll or climb along a holding ele- to each other, and for this purpose a special reboring of the cylinder. might help. Some other inks might possibly ment, this body having adjustably attached device is used. In operation of the loom the 
be bleached out with javelle water and weak thereto means for connecting it with the thread on the bobbin of the shuttle unwinds to 

weight, so that as the body is moved along the form a weft-thread at the time the shuttle Railways and Their A ccessories. muriatic acid ; this can be used only on white 
holding element power is applied to the Weight. 'goes through the open shed from one side of SAFETY APPLIANCE FOR A I R-BRAKES.- goods, as most dyes would be destroyed. Pos-
By adjusting said means for connecting the the loom to the o ther, and when the shuttle W. II. WINKS ,' Baltimore, Md. In this case sibly also a solution of sulphurous acid might 
body with the weight the power of the appa- returns the same thread on the shuttle-bobbin the improvement relates to safety appliances be of service. 
ratus may be increased or diminished. forms a certain weft-thread. for a i r-brakes, and has for its object to provide ( 1 03 3 3 ) G. B. D. asks : Can you tell 

PROCESS O F  MAKING TERPIN HYDR ATE. SA WING-MACHINE.-S. J .  GRAY and J. means whereby the brakes on a locomotive and me how to construct a lamp or light that L. H. REUTER, New York, N. Y. The hydrate HORNING, Oakland, Cal. This machine is eas- train of cars will be quickly applied when a will burn under water ( outside of an electric produced can be used as a basis for the manu- ily transported from place to place and is switch is open or a danger-signal set should device ) .  Any hints how to proceed will be facture of other turpentine derivatives and supported directly by the object to be sawed, the engineer from any cause fail to note the appreciated. A. Any lamp will burn under that by the use of this new process an impor- I thus dispensing with considerable weight. It open switch or danger-signal. water if protected from the water and sup­tant industry can be developed in the United r may be positioned to cut at an angle upward RAIL-BRACE.-W. M. JENKINS, Guthrie, plied with air. We do not know any other Sta les which has heretofore been exclusively I or downward or may be reversed upon its Oklahoma 'rer. The brace securely fastens way to produce a light under water. An elec­carried out in foreign countries. Certain raw plates when sawing close to the roots of the rails to the cross-ties. The brace has an tric light does not nerd air, a fact which and waste products can be employed which have tree. Any suitable means may be used for im- anchorage underneath the tie. There are many renders it easier to have light under water by heretofore had to be refined and imported. par ting motion to the driving-pulley. Any advantages. Each tie is firmly anchored at electric ity, but this is out of the question with SAFETY-RAZOR. - W. SCHMACHTENBERG, preferred form of endless saw may be used cach end to the two railS, so that the rail is you. The metal potassium will burn under 
New York, N. Y. The object here is to provide with the machine. immovable against all  strains. There is great water. No means has been devised for util­
a razor which is simple in construction, com- LOADING-MACHIN E.-F. K. HOLMESTED, saving in spikes, and as the ties are not pierced izing the fact f01' ill umina tion. Its cost is 
posed of but few parts, n ot l iable  to easily Claremont. W. Va. The machine transfers any a t  any point their longevity is greatly in- to.o great for s u c h  a use.  get out of order, a n d  arranged to permit m i n - class of loose material from the ground or a creased. Stability o f  the track also increases ( 10334)  K. T. asks : 1. Is  it possible ute adjnstmpnt of the blade to bring the cutting platform into a conveyer, its object being to safety of travel and avoids much loss of life to Rynchronize a dynamo and a motor, the latter edge thereof in proper relation to the guard, produce a device expeditious and efficient i n  and property. Tension of rail-joints is main- run ,by the former, with reliability as to small an d  to hold the blade posiUvely against rear- operation. The invention consists, broadly in tained which deadens sound and avoids all variations of speed ? A. The single,phase mo­ward motion to maintain the cutting edge in a revolving wheel or platform adapted to re- initial looseness. The brace will. allow the lor must closely synchronize with the dynamo the adjusted position. ceive the loose material and discharge it upon height of the rail to be increased without dan- which fll1'nishes the cnrrent D irect-current FASTlCNING FOR HANDLES OF BAGS, a conveyer. The pla tform is set at a slight ge r  of the rail turning. motors need not do so. 2. If so, will you give SATCHELS, PURSES, ETC.-H. B .  WELCH, incline to the horizontal. A revolving plate RAI LWAY-TIE.-E. A. RASMUSSEN, Hot directions for building a simple and inex­West Hoboken, N. J. Heretofore handles of combines with a side plate and conveyer-belt Springs, S. D. In this patent the invention pensive model to il lustrate the fact ? For my bags, satchels, etc., especia lly of fastenings disposed across the upper face of said plate. has reference to improvements in metallic ties purpose the minimum speed .would be about which involve ' the use of a bearing having a VARIABLE-SPEED GEAR.-C. E. FUNK, and rail-fastenings for railways, the object 600 revolutions a minute and the maximum swivel connection for attaching a handle, have Enterprise, Ore. The invention pertains to being the provision of a metal tie that will be 2,400. T'he sensitivity ought to be such that 
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any small variation of speed ia the dynamo i several tons with the current named above, pro- bath a minute or so longer than it appears I it very dangerous, as it is liable to burst into 
is transmitted to the motor with reasonable � vided the armature were in contact with the when the desired tone is reached. An olive flames instantly. A. Dissolve 1 ounce of phos­
accuracy. A. The simplest model you can poles of the magnet ; but to draw articles from brown or a blackish brown is the result. To phorus in 1 pound of bisulphuret of carbon 
have to illustrate this is two similar machines, ' the bottom of a tank through an open space, Make Blue Prints Green : Make four solutions by frequent agitation. Add to this solution 
one driven as a dynamo and the other turned ! that is, a space not fille d with iron, is a differ- as follows : �olution A. Water 8 ounces and a 1-3 pound of beeswax and mutton tallow 1-3 
by it as a motor. 3. Can a 1l0-volt direct- ent matter. It would require an enormous crystal of nitrate of silver as big as a pea. pound. Dissolve by gentle heat and guard 
current readily be transformed to a 52-volt I power to lift a very small weight from the bot- I Solution B. Hydrochloric acid 1 ounce and against fire, as the mixture is very inflammable. 
alternating of any frequency, and how, with tom of even a shallow tank. The method pro- water 8 ounces. Solution C. Pour a solution To this add 1 pint of spirits of turpentine 
the lease expense ? A.  A direct-current 110- 1 posed is not economical or practical. Better 
volt is readily transformed into an al ternating fish them up in the old-fashioned way. 
current of 52 volts pressure by a rotary con- ; . I 'n ' vel' tel' such as is used in stations for this I ( 10342 ) G. M. T. asks . n stl alr 

purpose. 4 .  Can a 100-volt direct current be will . t�o spheres of the same size, on� of 
used for heating metals by immersing in , alummlUm and one of lead, fall from a gIven 
water, and how ? A. A 1 l 0-volt direct current ' height in the same time ? A. Since the ve­
is not of a pressure high enough to heat , locity of a freely falling body is dependent only 
metals quickly in water, as in the water pail I upo� the . mass Of. the earth, it fo�lows that all 
forge ; 220 volts are needed. Salt water i s  i bodIes W I l l  fal l  m a vacuum W I t h  the same 
p u t  into a pail in which a lead plate forms ' velocity, ,viz., 3 2 . 1 6  feet at the end of the first 
the electrode, while the iron attached to the second of fal l ; and since the a i r  will resist 
pole is inserted into the water. It is in- I two spheres of the same size equally, because 
stan tly made red hot. ' they displace the same weight of air, it follows 

( 10335) W. A. B. asks for a formula : t h a t  the two spheres ?f the same size w.ill fall 
: with the same velOCIty under the actIOn of 

for glaze or glazing used in the . manufacture . gravity in the air, and therefore will fall 
of candies and crackers. A. Boll sugar and through a given height in the same time. water to a point just before i t  will pull out , . , 
stringy between the fingers. Dip in this so- I ( 1034 3 )  J. H. R wntes : I deslre to 

lution. " purchase books which would thoroughly inform 
( 1 0336)  C. R. says : If I were to take i me upon . the fOl�owi g case : A buildi, g is 

lighted WIth 23 mcandescent lamps arranged a cannon 3 inches in diameter and 1 inch bore I in parallel. The current is supplied through a 
�nd fit a screw cap fi�mly on the mouth. of transformer which reduces the voltage from ,t, and then explode a pIece of guncotton wlth- I 2200 to 1 1 0. A man takes hold of the socket 
in, while the cap is screwed on : 1 .  Would I of one of the lamps and is killed. I want to the cannon. burs t ?  A. Pl�gging up a cannon be able to inform myself on the following ques­
cha.rged WIth guncotton IS a dangerous ex- , tions : First, the precautions necessary in perIment. The charge would burst the c�nno.n handling high-tension currents and where the 
or blow out at the vent. ? After coolmg It danger points are. 2. The liability of trans­would there be any explOSIOn upon unscrew- formers to leak, break down, etc., thus deliver­ing �he cap ? A.  There will  be �o �an�er �n ing the full voltage to the wire leading from 
opemng th� cannon after explos.lOn If I t dId it, etc. 3 .  What is the cause of death ? Is 
not open Itself. 3 .  Do you thmk the heat it attage voltage amperage and what is the 
generated within the cannon would be suf- usu:l am�unt ne�essary to' kil l a person ? fident to melt an iron or brass screw '.4 inch Would the current coming from 11 transformer 
or ';'8 . inc� in dia�eter ? A. The heat of the 

I cutting it down to 110 volts and necessary to 
explOSIOn IS too qUIck to melt the screw. I supply 24 incandescent lamps be sufficient ?  

( 10337)  W.  M. C.  says: I have a brass Wou ld that supplied t o  one of these lamps b e  
coil boiler, i n  which there i s  a gre at deal o f  suffi cient ? A. Thompson's "Elementary V,s­
sediment and scale and which is steaming sons in Electricity," price $1 .40 by mail, con­
poorly ; please advise me what preparation I tains as much as is given in any one book upon 
can clean i t  out thoroughly with. A.  You can the topics concerning which you inquire. Rub­
clear the sediment and incrustation in your bel' gloves and tools with insulated handles are 
boiler by injecting a strong solution of caustic necessary for handling wires carrying current 
soda, say 10 per cent of the contents of the above 110 volts. This pressure may have in­
boiler, using it for the day ; then blow out flicted severe injury or even death in extreme 
while steam is up, and repeat for a few days. cases, but we do not recollect any instance of 

( 10338 ) C. G. asks : How can I re- death from it. In the case cited it would seem 
I as if there must have been a connection with move nitric acid stains from a blue cloth coat i' th prim of the transformer. Death is d "  ' f " e ary an brmg It back to ItS. ormer color . The caused either by the shock of the current or acid havi�g been drop�ed �n the cloth and by the disintegration of the vital tissues from pressed WIth a smoothl g Iron. causmg the 
I its continued action on them. The amperes part of the cloth where the acid dropped a�d ' are the ag'ent of electrolysis :  the volts deter­was pressed. t.o tU.rn yellow. A. The stam , mine the amount of amperes which can flow caused by nItrIC aCId on blue cloth can be re- I throu�h a circI it i n  1'0 ortion to its resist­moved by the immediate use of ammonia, i n  ance 

"
as expressed i n  �h� The resistance of case the acid was weak. �trong 

. . a c id will the human . body is a vari�ble quantity, from usually give a permanent stam. " I th an old : a few hundred to perhaps five t houmnd ohms. stain from nitric acid nothing can be done. I What current a man can get is not a question 
( 10339 ) J. L. B. asks : 1. What bat- ! of the supply of one lamp or any number of 

tery shall I use, and how many cells. of the i lamps. It is a matter of the voltage of the 
same, to light two 8 candle power lamps of 8 : current and the resistance of the body. 
volts and 2 ampere s ?  A. Five cells of the ( 1034 4 )  H. S. L. asks : 1. About an 
plunging bichromate battery will li.ght tW? 8- • ink which can be used with a drawing pen volt 2-ampere lamps. The batte r y ,  IS deSCrIbed upon zinc and which when dry or burned in ;n SCIl1JN:rIFIC AMERICA� SUPPLEMENT No. :92 .  ; will be acid-proof. 'A. Ink for Zinc Labels : 
2. Why IS

. 
the magnet m a t.elePhone recelv,:r , Take 1 drachm verdigris, 1 drachm sal-am­permanent ! . A. The magnet I� a telephone IS ! maniac powder and 'h drachm lamp black, and t)('rmanen.t m order to furnIsh . the field of mix them with 10 drachms water. This will 

force whIch caus�s the c�rren.t m the tra�s- form an indelible ink for writing on zinc. 2. mittel' to vary WIth the VIbratIOns of the dla- A means for an amateur to impart a polish 
phragm. An el�ctro-magnet . wo� ld be more (high ) to chestnut boards. A. Fill the wood expensive and dIfficult to mamtam. 3. What with any good filler, let it dry, then apply a is the difference in construction of a direct good varnish, two or three successive coats. 
current and an alterna ting c urrent motor ? :  Rub it down with powdered pumice stone, then A. i� direct-current motor has a commutator, with rotten stone, and finally finish with whit­an alternating-current motor has rings to re- ing, all in water. Apply with a felt or flannel ceive the current. The windings of the al- rubber. ternating-current motor are designed for the 
forms of current, as single or mul tiphase, 
while in some forms there is only one set of 
windings. To learn all the points of differ­
ence you should study the books on the sub­

( 10345)  A. P. F. asks : 1. What would 
be the effect o n  a corrugated iron roof if 
lightning should strike it ? Is i t  dangerous to 
the inmates of a house to use such material for 

ject. 
( 10340)  

a roo f ?  A .  If your corrugated iron roof i s  
C . T .  M. a13ks : What fs meant connected with water o r  moist earth at several 

points by heavy telegraph wire or small iron 
rods, it will serve very well as a lightning rod 
to protect the premises from being struck. If 
not connectpd to the earth. we think it is a 
source of peril. 2. Of what cheap material 
can we make a belt about 8 feet in length for 
light service. width 1 'h  inches '! A . Belts are 
eit  her made of leather or webbing. They must 
be inelastic, so as not to stretch in service. 
We do not know of any cheap substitute for 

by a twenty per cent grade ? A. A twenty 
per cent grade rises o r  falls 20 feet for every 
100 feet measured horizontally and not on the 
slope. In other words, the grade is measured 
by the tangent of the angle of incl ination and 
not by its sine, so that a 100 per cent grade 
cOITesponds to an inclination of 45 deg. and 
not to an inclination of 90 deg. A slope, 
as of an embankment, is usually designated as 
of so many to 1 ; for instance, the usual slope 
of earthwork is 1 'h  to 1 ,  meaning 1 'h  hori- regular belting. 
zontal to 1 wrtieal. B u t .  conversely, the ( 1034 6 )  A. B. D. as,ks : In applying 

�1'Ude of a road is ROm(>times ginn as of 1 gold leaf to sign work, what would be the siz­
in so many, meaUlng a rise or fall of 1 foot ing used ? A. In wood signs use gold size, 
vertically for so many feet measured hori- For glass signs use a thin solution of gelatin. 
zontally ; for instance. a grade of ] in 20 ( 10347 )  E.  A.  B. writes :  would be 
would be a 5 per cent grade and of 1 in 5 pleased to know by what chemicals or solutions 
would be a 20 per cent grade. You will find blue prints may be changed from their original 
such matters explained in Trautwine's "Civil color ( blue ) to colors heretofore discovered 't 
Engineer's Pocket Book." Price $5. A. Blue Prints, to Change to Brown : Borax. 

( 10341 ) F. V.i. H. asks : I wish to 2 'h ounces ; hot water. 38 ounces. When cool 
make an electro-magnet with the greatest lift- add sulphuriC acid in small quantities until 
ing power possible to be furnished current from blue litmus paper turns slightly red, then add 
" 1 1 0-volt 75-amperr p l a ting dynamo. "Wha t  a few drops of ammonia until the alkaline re­
siz" and how milch wi re Rhould 1 use, and wha t action appears and red litmns paper turns blue. 
size and length of core '! Do yon think snch a Then add to j he solution 1r:i4 grains of red 
magnet could be RO in'l, lrrtod as to be IIscd crnde gnm (,3to('l111. Allow it to dissol ve. with 
under solution for l'aiRing iron articlpR from occasional Rtirring. The solution w i l l  keep 
bottom of tanks ? A. A magnet can be made indefinitely. After the print has been washed 
",'hich wili lift any weight from nothing up to l out in the usual way, immerse it in the above 

of iodide of potassium ! iodide of potassium 1 and 2 ounces of pure unvulcanized rubber dis­
ounce and water 8 ounces) into a saturated solved with 1 pound of asphaltum in bisul­
solution of bichloride of mercury until the red phate o f  carbon. When the solution is com­
precipitate is just dissolved, and then add four plete, it can be applied to insects, flowers, etc., 
times as much water as the resulting solution. which are then dipped in a weak solution of 
Solution D. Water 16 ounces and iodide of po- ni trate of silver or chloride of gold. In a 
tassilim 1 drachm. Then take the blue 'print few minutes the articles are covered with a 
and bleach it with solution A, when the image thin film of metal. They can be plated in the 
will become pale slate color or sometimes a usual way. 
pale yellow. Then wash thoroughly and im­
merse the print in solution B ,  when the image 
will again become blue. Then, without wash­
ing, immerse the print in solution C,  when the 
image will become green but the "Whites" will 
be o f  a yellow tint. Then put the print in 
solution B again, without washing. Then wash 
and pour solution D over the p rint to purify 
the whites and to give the green image a bluer 
tint ; but dD not leave print in this solution 

( 10351)  E .  H. writes : I have need of 
a resistance of 25 ohms in the form of a strip 
of German silver % inch wide, 24 inches long. 
How thick must it be, or what gflge ? If I 
should use it 'h inch wide, 24 inches long, 
what gage must I use '! A. TC' get 25 ohms 
resistance with a strip of German silver 'h inch 
wide and 24 inches long will  require that it 
be five millionths of an inch thick. If it be 

too long, as it has a tendency to make the % of an inch wide, it may be a thou/?ht 
print blue again. thicker. German silver has 13 times the resist-

( 10348) 
following questions. I do not know 
the name is correct, but I have heard that 
selenium, a metal, changes its resistance to 
electricity when light strikes it. Kindly in­
form me about the price, the resistance i t  
offers p e r  square meter of s u rface, and whether 
the supposition that it increases its resistance 
when light strikes it is correct ; also how sensi­
tive i t  is. A. Selenium is not a metal, but 
an elementary substance which in its ordinary 
condition is a brittle solid of a glassy luster 
and fracture and a brown color. It melts at 
about 430 deg. Fahr . . vaporizes at about 1300 
deg., and burns with a blue flame, g iving out 
an odor resembling that of putrid horseradish. 
Ordinary selenium is a very poor conductor, 
having an electrical resistance 37,500,000,000 
times that of copper. When annealed for sev­
eral hours at a 'temperature just below its 
melting point, with subsequent slow cooling, it 
forms a crystalline substance with a lower re­
sistance. It is now sensitive to light. Its 
resistance is reduced, not increased, in p ropor� 
tion to tpe square root of the illumination ; 
and also the effect is greater with a high elec­
tromotive force than with a low one. Narrow 
strips of annealed selenium are formed between 
the edges of broad plates of metal, so that the 
cross section is considerable, and thus the re­
sistance is reduced while the area exposed to 
light is considerable. This is a "selenium 
cell." 'Vhen the l ight strikes it, its resistance 
may be reduced as much as one-half. A cell 
whose resistance in the dark was 300 ohms 
dropped to 150 ohms in the light. Such a cell 
is not a genera tor of electricity, but a measur­
ing instrument for determining the intensity of 
light. 

ance of copper. H�nce a copper wire for the 
same size might be 26 x 2 feet or 26 feet long. 
And if 26 feet have 25 ohms, one ohm will be 
1.04 feet long. Our wire ' table gives No. 39 
wire as having 1.20 feet per ohm, which is 
near enough. Hence a German silver wire of 
the same size would have 25 ohms for a length 
of 2 feet. The problem then is to find the 
thickness of a plate whose sectional area is as 
great as a No. 39 wire, and whose width is 
a half inch. The diameter of the wire is 
0.00353 inch. Its area is 0.00001 square inch. 
One half of this i s  0.000005 inch. 

( 10352 ) R. R. S. asks : Why cannot 
the high-voltage alternating currents induced 
in the secondary of an induction coil be 
changed to direct currents and used the same 

other currents of high voltage ? A.  The 
induction of an alternating e. m. f. is a neces­
sity of the action of an interrupted direct 
current. When the primary circuit is made, 
the induced current in the secondary is in 
the opposite direction from the current which 
induced it, since that is the proper effect of 
an increase of magnetic flux upon the turns 
of the winding ; when the primary circuit is 
broken, the opposite effect i s  produced, and 
the induced current is i n  the same direction 
as that of the current which induced it. The 
induction of an alternating current by an in-
terrupted direct current is therefore a neces­
sity. Now, as to the transformation of such 
an alternating current into a direct cllrrent. 
When a condenser is employed with an induc­
tion coil, the induced e. m. f. upon making 
the primary circuit is much weaker than that 
which is set up by breaking the circuit. Be­
cause of this fact, when the spark terminals 
of an induction coil are separated so far that 
the e. m. f. set up upon making the primary 

( 10349 ) A. L. V. asks: 1. Will you circuit cannot throw a spark across the gap 
kindly explain the action of the inductor between them, the spark passes only upon the 
alternator, of the type not having a large breaking of the primary circuit, and the in­
cylinder a t one end ? A. The toothed pro- duced current i s  a direct current, acting by 
jections upon the moving portion are called impulses, there being as many impulses per 
the inductors. The surrounding frame has second as there are interruptions of the pri­
projections of the same shape and size, which mary current at the vibrator or interrupter. 
constitute the cores of the armature coils. This is the method in which induction coils 
When these two sets of projections are oppo- are ordinarily used for experiments. If one 
site each other, the magnetic reluctance i s  at would see the spark at making the primary 
the minimum and the magnetic flux through circuit, he can produce it by bringing the 
the armature coils is a t  the maximum. Simi- spark terminals nearer together, till a spark 
larly, when the inductors are i n  the inter- is produced upon making the primary circuit. 
mediate position, the flux is at a minimum. This spark is from positive to negative in the 
Thus the current is produced without moving opposite direction from the spark upon break­
wire, or collecting devices, with their attend- ing the primary circuit. No way has been 
ant risk of chafing and loss of energy by fric- discovered for using such an arrangement as a 
tion. See Sheldon's "Alternating Current source of power or for lighting lamps, so that 
Machines," price $2.50, by mail. 2. Why is it can compete with the alternating-current 
it that, although the current from an X-ray : dynamo, generating an electromotive force 
induction coil is alternating, the discharge , high enough for all practical purposes. Any 
passes through the tube in only one directio n 'l I' transformer is operated at some loss, and the 
A. The secondary current in an induction coil induction coil, throwing a spark througb a 
is not a l ternating when the discharge points I wide gap of air, is not an economical trans­
are drawn out so far that the spark passes I former. 
only when the primary circuit is broken. 'I'lle : ( 10353 ) G. C. W. ask s :  An electric 
current then is a succession of impulses all ' company charges for current 10 cents per in the same direction, the current produced by : kilowatt-hour. How many kilowatt-hours are the making of primary current is suppressed, required to run ten 1 l 0-volt 16 candle power LOt being abl<; to leap the gap. The X-ray lamps 10 hours ? Also, how many for a 5-tubes used with direct current in the primary ' horse-power motor, 1 1 0  volts, and a 220-volt coil are all energized in this manner. Their motor for the same time ? A. A 16 candle current is unidirectional and discontinuous, power lamp at 1 1 0  volts may be assumed to and not alter ating. 3. In the 1 1 0-volt alter- take one-half an ampere, and thus use 55 n ating-current system of incandescent light- watts per hour. Ten lamps w i l l  use 550 watts, ing. why is it that, though the circuit is al- and in 1 0  hours will use 5,500 watts, or 5.5 wal's 

. 
complete through the . primar�es of the kilowatt hours, which at 10 cents per kilo­transformers, more �ower IS requll'ed when watt hour, will cost 55 cents. An electrical more lamps are put In n sE' on the �wcondary ; horse-power is 746 watts, 5 horse-power for circuit? A. In any system of incandescent one hour w i l l  use 3 730 watts and in ten hours lighting by multiple arc, or parallel u1'1'angc- will use 37,300 w;tts, or 37:3 kilowatt hours. ment, when one lamp is all, th(� resistance is This at ten cents per ki lowatt hour will cost such that only the current required for that $3.73 : It is common to reckon 1 1-3 horse­lamp can fiow ; when two lamps are turned on, power per kilowatt hour. If reckoned thus, i he resistance is half of what it was before, the bill would be $3.75. The voltage does 

Clnd twice as much current flows. More power i not affect the horse-power. If the ' current 
is therefore rp(jllirpd of the generator. If no were supplied at 220 volts, the amperes would 
lamps were lighted, the generator would not be halved, but the watts would be the same, 
be called upon for any current, and It would and the bill calculated would be the same. nln free. offering no resistance to motion ex- The real bill as found from a meter might be rept the frictIon of its armature shaft. This very different from this. The motor does not iR true of all dynamos. alternating or direct. run at best efficiency unless it runs at full  

( 10350 ) I .  L. asks how to metalize in- , load. If it i s  not using 5 horse-power. i t  
sects s o  as j 0 render t h e m  capable o f  coating I takes more than the propol'tiolla te part o f  r. 
by the g'ulvanoplaRtic proeess. I have tried I horse-power to drive i t : how mnch, it is not 
phosphorus and bisulphide of carbon, but find ' possible to say in general terms. 
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( 10354 ) E. A. asks : During a rain- TUB CUBMlSTRY OF HAT l\iIA:\ \;YAC'lTIU':-; t: .  I ism, and that he has SOilie knowledge of the Car, duwil, U. IJ. �1(j l UJY, reissue . . . . . . . . . .  l�,:,;,,; 
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. �f. ��.S��'�,gCI'S: B: �41,r,4o storm a click, and sometimes a very brief 
ring of a telephone bell is freqlleutly audible, 
and is always coincident with a beavy stroke 
of l ightning. I t  seems very evident that the 
click of the bell i s  due to the lightning being 
coincident with it, but how does the light­
ning cause the bell to clic k '! A. The ringing 
of the telephone bell when a discharge of light­
ning occurs in its vicinity is explained by in­
duction. The electric discharge affects the 
wire in the same manner as the discharge of 
a battery curr�nt through the wire would do. 
The magnet attracts the armature, and the 
bell  rings. It is a frequent occurrence with 
both telegraph and telephone lines. 

Scott, Greenwood & Son, 1906. 1 2mo. ; deals frecly with graphical diagrams and the Car guard or fender, W. '1'. Lane . . . . . . . . . . 1-141,631 
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Mr. Shonk has very ably revised and placed based. The mathematical treatment of the Car underframe, box, J. M. Hansen . . . . . . . .  841,145 

before the public MI'. W U , "lll Smith's interest- subject is limited as far as possible through- Car underframe, steel, A. Becker . . . . . . . . . . . 841,221 
Car wheel, I'. L. Smith . . . . . . . . . . . . . . . . . . . .  841,275 

ing series of lectures on the Chemistry of Ba t  out. The diagrammatical illustrations are very Cars, adjustahle stairway for suspended 
.Manufacturing. These lee' - " C8 were delivered good. carb��
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before the Manufactur0l's' Assodation in the GOLD MINING M ACHINERY. By W .  H. Tin- E. G. Rivers . . . . . . . . . . . . . . . . . . . . . . . . . . 841,m2 
years 1887 and 1888, and notwithstanding that ney. New York : D. Van Nostrand 
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remarkable pr0i<l'('", of tile British hat indus- As the title indicates, this work deals ('X, Casting metal, C. S. Szekely, Sr . . . . . . . . . . . .  841 .�7B 
try l ltat their republication at the present

. clusively with the principal ]" ';[1 lilTS of the Cattle guard, Hoyt & McNulty . . . . . . . . . .  �4 1 , [)24 
time was desirable. rI'he book should be of 

Cement, compound for making pipestone, H. 
: machines employed in gold mining ; their sizes, E. rrrumbull . . . . . . . . . . . . . . . . . . . . . . . . .  . 

great value to those interested in work of this capacities, speeds, and the rules and formulre Centrifugal separator, N. S. Bok . . . . . . . . .  . 
character, on account of its thorough and ex- Chair, W. J. Kelly . . . . . . . . . . . . . . . . . . . . . . .  . 

( 10355 )  J. D. A. writes : On several II f '  
governing their use. The descriptions are brief Checker bOal'd, sectional, H, M. yorke . . . . .  . 

ce ent treatment 0 the subject. and concise, but still sufficient to describe fully Chisel. G. J. Harris . . . . . . . . . . . . . . . . . . . . .  , 
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noticed that this theory is advanced in most This year there are but"few changes in the engineers. This work will be found a prac- Clutch, friction, W. H. Corbett . . . . . . . . . .  841:23g 
of the electrical books that h<1 ye come to my f Clutch friction A Herisson H� 1 ,520 

d ' " ;"cience Year Book, and few were necessary, tieal handbook or use by practical men. Clutch: friction: R.' C. Nugent ' : : : : : : : : : : : :  841,564 han s. Though �t IS undemable that there as those familiar with this excellent work will TEXT-BOOK ON THE STRENGTH OF MA- Coal washer, W, M. Duncan . . . . . . .  , . . .  , . . 841,�82 
must be some dlsturba�ce, yet . such theory understand. Of c ourse, the usual revision 

Coin counting machine, M. B. Rightman . . . .  841,446 
does not seem to me entIrely sallsfactory, for . . . ' TERIALS. By S. E. Slocum, B.E., and Coin operated machine, W. Andrews . . . . . . 841,302 
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phase of engineering industry, and it needs 
little recommendation in this column. The sec-
ond edition includes, in the appendices, tests of 
beams and columns made by Prof. Tal bot, of 
the university of I llinois, and by the United 
States government at the Watertown Arsenal: 
Much of this valuable matter has not as yet 
been widely circulated, and its addition to the 
contents of the book 'lil l  unquestionahly en­
hance the value to its 1'('a<1('l's. The authors of 
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an acceptable addition to the literature of the 'Fsll I I I I'<l tbat tbe reader is familiar with the 
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Bottle fill1ng machine, J. Ramsey . . . . . . . . . . 841,442 Folding mat, O. Martin . . . . . . . . . . . . . . . . . .  841 ,26:1 Bottlp stopper fastE'n�r, C. M. C�nrilil�on . . . .  841,629 Force fE'ed lubricator, C. B. HodgE's . . . . . . . . .  841,24D 
Bottle w�l jo'llljnt! maChlll(>, F. N. ); OlJ!Ig' . • . . . • •  841,299 Force feed lubricator, F. W. Hodges . . . . . . .  841, 250 
Box nailing pre�s. H. A. & G. S. Bassford . .  841. 6};{ Forge, R. Kraatz . . . . . . . . . . . . . . . . . . . . . . . . 841 , 1 5H 
Bracf>let, f'xtenslblE', A. D. Crosby . . . . . . . . . .  841,6.m Fuse box, C. A. Rolfe . . . . . . . . . . . . . . . . . . . .  841,449 
Bracket, G. H. Dorken . . . . . . . . . . . . . . . . . .  841,131 (it11'd('1l implemeI t, W. C. Doidge . . . . . . . . .  )·o\1 1 .4�x 
Brakf's, apparatus for supplying water or n a nnl'nt support, R. Mancha . . . . . . . . . . . . . .  �41 .2()1 

other liquids to, G. Enrico . . . . . . . . . . . .  Ril ,:-;1;i- Gas burner and automatic cut off thE'refor, 
Brazing, C. C. Hornsby . . . . . . . . . . . . . . . . . . . .  841,151 I L. Holtschneider . . . . . . . . . . . . . . . . . . . . . .  841,400 
Bread mixe.r and kneader, O. D. Woodruff . .  841,296 Gas conduits, antipulsator for, T. Thorp . . . .  841,196 
Brush, foldmg shav1ng, H. M. Rynehart . . . . 841,453 (;:1'; g'f'llerating- retort, T. L. StE'wart . . . . . . .  H4 1 .4()f) 
Bu�k�t, milk, J. Ff'rguson . : . . . . . . . . . .  : . . .  b 1 1 . 1 :>1 C:H� g-enerator', acetylenE', A. H. Hf'bert . . . .  841 , 1 48 
BUIldlllg' blo�ks, mold and dIe for makIng, Gas generator and smelter, combinE'd, ,\darn:,;l 

G, F. FIsher " " " " " " " " " " " " " 841,136 & Powell , . . . . . . . .  , . . . . . . . . . . . . . .  , . . . . .  841 ,212 
Bulletin board, elastic, F. W. Weeks . . . . . . 841, 291 Gas, manufacturing power, E. Fleischer . . . . . 841 ,499 
Bung, beer, F. E. Stauffer . . . . . . . . . . . . . . . .  841 ,a48 Gas pressurE's, apparatus for measuring, P. 
Buttoner and horn, shoE', J. L. Sommer . . . .  841 , 1 92 de Bruyn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
CnhitH:'l. table, N. L . .  Tpwpl1 . . . . . . . . . . . . . . 841,40f; Gas prodncer, G . .T. Atkinson . . . . . . . . . . . . .  . 
Cnkt' tm support. W. L. Gale . . . . . . . . . . . . . .  841,502 Gas pl'odu('er, H. K. COwf'n . . . . . . . . . . . . . . .  . 
Ca]('uJatol'. K. H . . J. Ma�ckwordt . . . . . . .. . . . .  841.41a neHI', r(>ver�ihle variable speed driving, G. 
Car hrakf' shoe, mmf', MIller & Landfarr . . .  841.264 F. Tadllli . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Car 'oupling, .1. M. IIowell, .Jr . . . . . . . . . . . . . .  S I l .D2;"{' Gearing, change spef'<l, S. Bramley-Moore . . .  . 
Car draft gear, railway, C. T. Westlake . . . .  ,"l·� 1 .�H2 Gin feeder, M. E. & J. L. NorriS • • • • • • • • • •  

841 ,618 
841 .100 
�.1i , lZ-: 
�41,35:l 
�41,109 
841,182 



100 Scientific American 

C luss, drawing, Speer & Harvey . . . . . . . . .  . 
Glass from their baths, separatillg shpt'ts of, 

Speer & Harvey . . . . . . . . . . . . . . . . . . . . . .  . 
Gluss furnace, H. M. Brookfield . . . . . . . . . .  . 
Glassware llIanufacturing apparatus, bollow, 

841.193 I 841 . 594 
841 , 1 1 2  

F .  A. Grosse . . . . . . . . . . . . . . . . . . . . . . . . . .  841.511 
Governor, S. C. Foster . . . . . . . . . . . . . . . . . . . .  841,318 
Governor, J. A. Hoak . . . . . . . . . . . . . . . . . . . .  841,521 
Grain drill, M. E. Wilson . . . . . . . . . . . . . . . . . .  841,295 
Grain transferring device, B. B .  Stau ffer . . .  841 , 465 
Grate bar, protected, J. C. Fitzsimmons . . . . . 841,498 
Grinding device, A. H. Kramer . . . . . . . . . . . 841,541 
Glln cleaning rod, S. A .  North . . . . . . . . . . . . . .  841,336 
Hair drying apparatus, P. Sebwidewski. . . .  841,584 
Half tones, backing lumber for, Brown & 

Weber . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .  841 , 1 1 5  
na lldle, R .  A. Watson . . . . . . . . . . . . . . . . . . . . . 841.199 
Harrow tooth and weeder, combined, I,'. S. 

Gunning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 841 ,512 
Harvester reels, cam for, J. T. Brett. . . . . . 841 , 1 1 0  
H('ater. See Air heater. 
Heating apparatus, J.  H. Blakeway . . . . . . . . 841,107 
Ht'ating system, steam, F. C. Goff . . . . . . . . . . 841,389 
Hinge, P. J. Madden . . . . . . . . . . . . . . . . . . . . . . 841 . 333 
Hinge, St�vpns & Ii'landers . . . . . . . . . . . . . . . .  841,596 
Hobby borse, G. S. Axford . . . . . . . . . . . . . . . . . 841 .369 
Hoisting machine, G. L. Tredo . . . . . . . . . . . . . 841,198 
Hook and linl;:, L. D. Mattassi. . . . . . . . . . . . . . 841,164 
Hooks and eyes, implement for driving 

screw, W. H. Vanderherchen . . . . . . . . . .  841,472 

Power " St " FO<>I 
ana ar Screw Cutting AU��a�tiC Lathes 

FOR FINE, ACCURATE WORK 
Send for Catalogue B. 

SENECA FALLS MFG. CO. 
695 Water Street, 

Seneca Falls, N. Y � U. S. A. 

E n g i n e  a n d  Foot Lathes 
M A C H I N E  SHOP OUT FITS, TOOLS A N D  
SUPPLIES. BEST MATERI ALS. BEST 
WOR K M A N S H I P. CATALOG U E  FREE 

SEBASTIAN LATHE CO . .  1 20 Culvert St., Cincinnati. O. 

Veeder 
Horse-power, J. Mallon . . . . . . . . . . . . . . . . . . .  841.412 

Counters Horseshoe, J. F. Robinson . . . . . . . . . . . . . . . .  841,448 , 
Hose supporter, E Pearl . . . . . . . . . . . . . . . . . .  841 ,430 I . . . 
Hothouse, grupery. and greenhouse, com- to regIster reclprocahng 

bined, Bender & Taylor . . . . . . . . . . . . . . 841,306 i �ovements or .revolu-
HydrauliC' prf'ss, Hoberg & Hudson . . . . . . . .  841 , 1 50 hons. Cut full SIze. 
Ice cream dipper, Aiken & Harmon . . . . . . . . 841,097 Booklet Free Igniji.

on
A.

d1Tlrc�ihe��'1l���:� . .  ������.���.
n

.
e
.
t
.
o

: 841,599 VEEDER MFG. CO. 
Incandescent mantles. means for protecting 18 Sargeant St. 

and applying, O. Wiederbold . . . . . . . . . .  841 .204 Hartford, {Jonn. 
Ink find making same, printing, E. Klein . .  841 , 156 Cyclometers, Odometers, 
Ink well, G. J. Sen·gbusch . . . . . . . . . . . . . . . . . .  841.345 Tachometers, Oounters 
Insect trap, Q. R. Jones . . . . . . . . . . . . . . . . . .  841.531 ana Jiline Oastings. 
Insulating handle connection, J. H. Gault . .  841 , 138 -.---,,------
Iron shaping machine, C. E. & O. M. FRIGTION DISK DRILL Knutsen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  841 . 327 
Iron shaping machine, wrought, C .  E. 

Knutsen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  841,326 
Ironing table, C. F. Carlson . . . . . . . . . . . . . . .  841,120 
l<n2>tding and molding machine, bread, C. 

& E. J. Kruse . . . . . . . . . . . . . . . . . . . . . . . . 841,408 
I{ nobs to bolts, device for fastening, D. W. 

Tower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 841.284 
Label, G. E. H oward . . . . . . . . . . . . . . . . . . . . .  841.321 
Lace holder, shoe, H. F. Molkenbur . . . . . . .  841 ,419 
Lamp, P. N .  Milsted . . . . . . . . . . . . . . . . . . . . .  841,559 
Lamp bracket, H. Bryarly . . . . . . . . . . . . . . . .  841.308 
Lamp. gas, A. H. Humphrey . . . . . . . . . . . . . 841 ,:123 
Lamp, incandescent gas. O. Wiederhold . . .  B4 1 ,20:1 
Lamp, stormproof, G. Stubgen . . . . . . . . . . . .  841,6:10 
Lalltel'l1, J. H. Hill . . . . . . . . . . . . . . . . . . . . . .  841 .648 
Level. C. J. Stricker . . . . .. . . . . . . . . . . . . . . . .  8-n , 598 
I.Rvel, plumb', L. B. Nelson . . . . . . . . . . . . . . . . 841.562 
Lever mechanism, A. R. & I? S. Welch . . , 841 ,362 
Life-preserving stf'amer chair, A. L. RlthDl-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  841,343 
Lin(l holder, J. Simon . . . . . . . . . . . . . . . . . . . . .  841 ,589 
Liquid containing and dispensing devicf', 

J. H. Bromley . . . . . . . . . . . . . . . . . . . .  841 , 1 1 1  
Liquids with gases. apparatus for treating. 

A. Pagniez . . . . . . . . . . . . . . . . . . . . . . . . . . .  841,208 
Lock, w. B .  Wykoff . . . . . . . . . . . . . .  841,208. 841,209 
Lock casing, H. M. Small . . . . . . . . . . . . . . . . .  841,592 
Lock mechanism, E. A. Baldwin . . . . . . . . . . .  841,219 
Locomotive cushioning appliance, W. Dalton 841,379 
Logging device. G. Muore . . . . . . . . . . . . . . . . . 841,420 
Loom, C. F. Perham , . . . . . . . . . . . . . . . . . . . . . .  841,432 
Looms, mechanism for changing shutters 

in, E. J. Entwisle . . . . . . . . . . . . . . . . . . . . .  841,4902 
LulJricator, H. H. Cramer . . . . . . . . . . . . . . . .  841,632 
Machine brake, F. B. Rae . . . . . . . . . . . . . . . . . 841,441 
Mail box, C. A. Wellman . . . . . . . . . . . . . . . . . .  841,201 
Mandrel, corrugating, E. R. Stasch . . . . . . . . 841,2'77 
Marine electric wharfage, G. G. Schroeder. 841,583 
MH ssag(' apparatus, pneumatic, S. Has-

hl'ouck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '. 841,146 
Match delivering receptacle, C. W. Redman 841 ,181 
l\IH ttress wire-bending machine, F. J. Crouch 841,634 
Measure, tape, R. J. Read . . . . . . . .  841,272 
l\I('chanical movement, F. H. Richards. 

841.342, 841 .443, 
:?vlerry-go-round, G. B . McKinney . 
l\h�tal coating composition, M. Tach . . . . . . .  . 
l\Ietal plate, ornamental, A. Du Montier . . .  . 
Metal working, scraper for, C. Lehnert . . . .  . 
Metals, mixing, Prince & Rodgers . . . . . . . . .  . 

FOR LIGHT WORK. 
Has These Great Advantages: 

The speed can b t dnstantly ('hanged from O t o 1600 without 
stopping or shiftmg belt�. Power applied can be graduated 
to drive, with u}lml S�lte.ty, the sUlaH"st. or Jal'g£st drills 
within its rn.n;!:,I'··, 11. ,vonderful eeonmnv in tim e aud great 

saving m drU breal;;age. @" Send tor Drill Catalogue. 

W. F. & JNO. EARNES CO., 
Established 1 B72. 

1111111 Ruby Street, Rockford, Ill. 

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

etc. , sent f�ee Patents procured through 
Munn & Co. receive free notice in the I 

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

lIianufacturers Should investigate tbe 
B. F. BARNES MACH I N E  TOOLS 
before placing orders. The Tool here 
illustrated is our 2O-inch DriU, and we 
have many other sizes to make a very 
g?:\1:\\r8.linil l�������i\1�1\�!e

l�f�� 
Tools for reducing costs of prod uction, 
let us tell you what we bave. Ask for 

Catalog S. 
B. F. BARNES CO. Rockford, III. 

European Branch 
]49 Queen Victoria St., London, E. C. 

SORE THROAT 
To prove the Efficiency of 

Hydrozone 
to Sore Throat Sufferers, I will send 

One 25 Cent Bottle Free 
to everyone sending me this adver­
tisement with 10 cents to pay postage 
and packin g .  Hydrozone is a harm­
less germiCIde, indorsed and success­
fully used by leading physicians. Not 
genuine without my signature on 
label . Ask for Booklet on Treatment 
of Diseases. Sold by Leading Drug­
gists. Good until Feb. 10, 1907. 

q�. � 
Dept. v, 63 Prince Street, New York 

Saving 
E nergy 

means m uch i n  
strenuous days. 
is why 

Telephone 
Service 

these 
That 

is so helpfu l i n  both 
home and office. 

N E W  YORK T E LEPHONE CO. 
1 5  Dey street. 

SENSITIVE LABOR ATORY BALANCE 
By N. Monroe Hopkins. This U built-up "  laboratory 
���arl��;l� ;oe:�g��t��

o
�

e 
J1��nga��g�

i�a�u�
n
e ��: 

by any amateur Skilled in the use of tools. alid it wilJ 
work as well as a $125 balance. The article is accom­
panied by detailed working drawings sbowin� various 
stages of the work. 'Tbis article is contained In SClEN. 
TIFIC AMERICAN SUPPLEMENT, No. 1 1 84-. Price 10 
cents For sale by MUNN & Co .• 361 Broadway, New 
York City. or any bookset1er or newsdealer. 

USE GR I NDSTONES P 
[f so we can SUPplY you. All 81Ze� 
ln o u n t e d  and u n m ou n ted. always 
kent in stock. R�member, we make a 
specialtyof seleCtlllll stones for all spe� 
cial purposes. Send for catalol)u£ H 1 ,. 
The CLEVELAND STONE CO. 

2d F!oor, Wilshire. Cleveland, O. 

Metallic groun d  post, driven, J. H. Downs . .  
Metallic hook, J. J. Leonard . . . . . . . . . . . . . . .  . 

841.444 
841.424 
841.603 
841 .490 
841.332 
841 . 1 78 
841.645 
841 . 550 
841,271 
841,153 
841.416 
841.625 

YO U N E E D  I T  I 
Micrometer, J.  Rau . . . . . . . . . . . . . . . . . . . . .  . 
:\Tilk deSiccating apparatus, J. A. Just. . . .  . 
�lille shaft, J. Mika . . . . . . . . . . . . . . . . . . . . .  . 
l\lining machine, W. B. Chapman . . . . . . . . .  . 
Models. cards, etc., adjustable support for. 

B. Buschmann . . . . . . . . . . . . . . . . . . . . . . . .  841.372 
Mold-making apparatus, pattern guide for, 

E. H. Mumford . . . . . . . . . . . . . . . . . . . . . . .  841 , 1 67 
Motion converting device, F. H. Richards . . 841 ,445 
::'IIotor control, alternating current, M. C. A .  

Latour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  841,257 
:.'\,Iotor winding. E. F. W. Alexanderson . . . .  841,609 
110wing machine tedder attachment, J. 

MODre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  841 . 1 66 
Pasic player, pneumatic, F�. W. Winter, 

841, 20'5. 841.206 
� Tnsic sheet guiding device, E Thomson . . . .  841 , :156 

<�kal instrument modulating attachment, 
T. P. Brown . . . . . . . . . . . . . . . . . . . . . . . . .  841.113 

lIlllS:cal instruments, automatic playing 
mechanism for, ... C.  B. l)unott . . . . . . . . . .  841,383 

"Musical instruments, key locking mechanism 
for automatic, 'r. P. Brown . . . . . . . . . . . . 841 , 1 1 4  

Needles in temporary holders o r  books. ma-
chine for insf'rting combing, T. Town-
send . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 841 , 358 

Noodle cutter, G. A. Jelley . . . . . . . . . . . . . . . .  841 .152 
Nozzlf', exhaust. P. B. Houghton . . . . . . . . . . 841.402 
Nut lock. J. W. Kreitzburg . . . . . . . . . . . . . . . . 841 ,542 
Oil, apparatus for the purification of waste, 

N. W. Smitb . . . . . . . . . . . . . . . . . . . . . . . .  . 
Oil burner, W. S. Stewart . . . . . . . . . . . . . . .  . 
Oil shell, C. A. Glover . . . . . . . . . . . . . . . . . . .  . 
Operating mechanism, T. J. Winans . . . . . . .  . 
Optical instrument. S. Lake . . . . . . . . . . . . . .  . 
Ordnance, breech-loading. Dawson & Buck-

ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Ore chlorination, W. V. Lander . . . . . . . . . . .  . 
Ore cyaniding. W. V. Lander . . . . . . . . . . . . .  . 
Ores, treating. Baker B. TInnvell . . . .  841,102, 
Overshoe holder, W. H. Tillson . . . . . . . . . . .  . 
Pan. See Dust pan. 
Pan supporting rack, Buergermeistl'r & 

841,347 
841 ,597 
841.508 
841.606 
841 ,40'9 

841. 637 
841 , 328 
B41, a:10 
841,103 
841.282 

Flicek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  841.116 
Paper tube blank, J. C. Kimsey . . . . . . . . . . . . 841 ,5:19 
Paper weight, inclcsf'd, C. L. Urnv('l' . . .  , . .  841,124 
Pastry horns or cuns for contailiing ice 

cream. etc., machine for making, J. 
Abrahams . . . . . . . . . . . . . . . . . . . . . . . . . . . . 841,211 

Pavement. E. Heylyn . . . . . . . . . . . . . . . . . . . . . 841,647 
Pen, s('lf-filling fountain, p. E. Wirt , . . . . . 841,475 
P(�nstock, W. G. Fargo . . . . . . . . . . . . 841,495, 841,496 
Pencil holder, J.  H. Williams . . . . . . . . . . . . . .  841.365 
Pencil Rharpener, P. Makin . . . . . . . . . . . . . . . . 841,555 
PeIlcil sharpener, J. W. Cover . ,  . . . . " . " . . .  841 ,631 
Phenylglycin, making, R. Schmidlin . . . . . . . . 841,456 
Piano. P. Duffy . . . . . . . . . . . . . . . . . . . . .  841.238 
Pigmf'nt and making same, 1\'. J. Arm-

bruster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Piling, sheet. C. C. Tomkinson . . . . . . .  , . . . .  . 
P i pe boiler, J. L. Anderson . . . . . . . . . . . . . . .  . 
Pipe expanding tool, J. Gapp . . . . . . . .  , 
Pipe threading machine, F. W. Hoefer . . .  . 
PiRton. J. Imler . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Planing device, rotary wood, W. D. Plue . .  
P;nst('f composition, J. M .  Snelus . . . . . . . . .  . 
Plate lifter. W. H. Clark . . . . . . . . . . . . . . . . .  . 
P]()"'iY, A. Gullickson . . . . . . . . . . . . . . . . . . . . . .  . 
Plow, T. J. Johnson . . . . . . . . . . . . . . . . . . . . . .  . 
Plllmber's trap. C. T. Byrne . . . . . . . . . . . . . . .  . 
Pole splicing device, F. N. Drane . . . . . . . . .  . 
Power transmitting device, J. Putnam . . . . .  . 
Presser. A. H. Gibson . . . . . . . . . . . .  840.140. 
Pl'Pssure gage, C. E. Sargent.  . . . . . . . . . . . .  . 
Printf'r's furniture, Aikman & Stevenson . .  . 
Printing machine moistening device, H. 

841 ,303 
841.197 
841,368 
841,388 
841,3B{) 
841 .527 
841 .439 
841.464 
841.626 
841.390 
841.530 
841 . 1 1 8  
841 .489 
841 . 179 
841.141 
841.454 
841.098 , 

G ramlich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  841 ,142 
Pl'op('l1ing device for steam vessels, .T. 

Greavps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Propf'lling mpchanis;ll, boat, R. Rutherford . 
Pulp, manufacture of purified soda pine, W. 

H. Sharp . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pump, centrifugal, J.  Degen . . . . . . . . . . . . .  . 
Pump stroke regulator, Summers & Mast • •  

841 .243 
841,452 

841, 190 
841,643 
841,601 

modtrn 6as=Engints 
A N D 

Produttr=6as Plants 
R. E. MATHOT, M.E. 

314 Pages Bound in Cloth 152 Illustrations 

Price $2.50. Postpaid 

A Practical Guide for the Gas-Engine Designer and User. 
A book that tells how to construct, select, buy, install, operate, 

and maintain a gas-engine. 
No cumbrous mathematics : just plain words and clear drawings. 
The only book that thoroughly discusses producer-gas, the com­

ing fuel for gas-engines. Every important pressure and suction 
producer is described and illustrated. Practical suggestions are 
given to aid in the designing and installing of producer-gas plants. 

Write for descriptive circular and table of contents. 
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Pumps. balanCing centrifugal. J. Degen . . . .  841,642 
Pumps, means for balancing centrifugal, J. 

Degen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  841.641 
Rail faBtener. D. E. Olds . . . . . . . . . . . . . . . . . .  841,267 
Rail fastener, J. W. \Vyke . . . . . . . . . . . . . . . .  841,2H8 
Rail joint, A. E. Boman . . . . . . . . . . . . . . . . . .  841 .482 
Rail joint, L. M. Sartain . . . . . . . . . . . . . . . . .  841,575 
Rails or the like, device for marking the 

lengths of, W. Thomas . . . . . . . . . . . . . . .  841,355 
Railway block system, W. L. RummeL . . . . .  841.451 
Railway road-bed, L. R. Zollinger . . . . . . . .  841,367 
Railway signaling mechanism, E. J. Adams 841,607 
Railway structures with suspended cars, 

crossing for elevated, D. l\f. Pfautz . . . . . 841,437 
Railway structures with suspended cars, 

switch for elevated, D. M .. Pfautz . . . . .  841,436 
Railway tie. D. C . Graham . . . . . . . . . . . . . . . .  841.242 
Railway tie, C. H. Collins . . . . . . . . . . . . . . . .  841.628 
Railway tie, metallic, F. M. Cain . . . . . . . . .  841 ,119 
Rams, pulsating valve for hydraulic, J.  

Northley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 841,563 
Ratchet brace, G. & W. A. Dawson . . . . . . . . 841, 6.18 
Razor, safety, F. H. Arnold . . . . . . . . . . . . . . . .  841,304 
Reducing wheel, F. L. Wolfe . . . . . . . . . . . . . .  841,207 
Refrigerating attachment for milk cans, H. 

S. Parker . . . . . • . . . . . . . . . . . . . . . . . .  _ . . .  841,567 
Refrigerating device, G. A. Baker . . . . . . . . . .  841 , 1 04 
Revetment. W. E. Thorne . . . . . . . . . . . . . . . .  841,281 
Rheostat, electric. Dana & Knot t .  . . . . . . . . .  841.232 
Rock drill, A. H. Gibson . . . . . . . . . . . . . . . . . . .  841,139 
Rolling mill work-reversing mechanism, Nor-

ton & Chartener . . . . . . . . . . . . . . . . . . . . . . 841,427 
Roof connection for vent pipes, G. F. Ryan 841,274 
Roof joint, E. R. Stasch . . . . . . . . . . . . . . . .  . - 841 ,276 
Root cutter, G. W. Keeler . . . . . . . . . . . . . . . . . 841 ,534 
Rope and cable clamp, A. H. Meech . . . . . . . . 841 . 1 65 
Rotary engine, F. Nelson . . . . . . . . . . . . . . . . .  841,425 
Rotary switch. F. C. De Reamer . . . . . . . . . . 841,234 
Rotating apparatus and magnetic compasses, 

suspension of, H. Anschutz·Kaempfe . . . 841,612 
Rubber shoes, machine for preparing, J. F. 

Cavanagh . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  841,121 
Rule, N. H. ClOUd, Jr . . . . . . . . . . . . . . . . . . . . .  841.627 
Sand molding machine, J. Pickles . . . . . . . . . .  841,569 
Sawing machine, B. E. Harreld . . . . . . . . . . . . .  841,516 
Sawmill track sweeper, E. Hoops . . . . . . . . . .  841,522 
Scythe snath bending machine, A. Towe . . . .  841, 357 
Separator. See Centrifugal separator. 
Sewing machine attachment. L. M. Tynes . .  841,604 
Sewing machine rufting mechanism, A. 

Laubscher . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  841,546 
Sewing machines, fabric withdrawing or 

feeding means for. H. H. Bates . . . . . . . 841,480 
Sharpener, scissors, W. M. Kellogg . . . . . . . .  841,537 
Sharpening device for grain mills, S. Vessot 841 , 287 
Sheep shears, W. A. Scott. . . . . . . . . . . . . . . .  841.458 
Shelf. collapsible wall, E. A. Campbell . . . .  841,484 
Shock loader, F. Mart . . . . . . . . . . . . . . . . . . . . .  841.556 
Shoe dipping machine, J. H .  Wall . . . . . . . . . . 841,361 
Show window corner post construction, R. 

H. Jones . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .  841,324 Sifter, flour, C. A. Carlson . . . . . . . . . . . . . . . . •  841,310 Sign, adjustable, J. V. Petrusich . . . . . . . . . . .  841,174 Signal reading device, H. H. Brown . . . . . . . .  841,616 
Signal system, automatic stoP. C. L. 

Iungerich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 841,403 
Signal transmitter, recording, R. A. BaldWin 841, 105 
Signaling, harmonic selective, W. W. Dean. 841, 640 
Sleds, wheel runner for, H. F. Castle . . . . . . 841, 623 
Sleigh. kicking, O. A. Ritzman . . . . . . . . . . . .  841,447 
Slung shot, J. B. Sweetser . . . . . . . . . . . . . . . . .  841,195 
Spanner, adjustable, A. G. Taylor . . . . . . . . . . 841,602 Spark arrester, A. M. Harris . . . . . . . . . . . . . . .  841,393 Speaking tubes, electric signal for, Costello & Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . " 841,377 S peculum, horse. J. Sklar . . . . . . . . . . . . . . . . . 841,590 Spinning spindle and bearings therefor, C .  

H. Chapman . . . . . . . . . . . . . . . . . . . . . . . . . •  841,485 Spittoon, G. Zweigle . . . . . . . . . . . . . . . . . . . . . .  841,301 Splice bars, apparatus for the manufactUre 
of, G. E. Thackray . . . . . . . . . . . . . . . . . . . 841,354 

Spring belix, W. H. Chellis . . . . . . . . . . . . . . . .  841,227 
Spring wbeel, C. Dollinger • • . . . . . . . . . . . . .  841,130 
Stacker, hay, J. H. Cope . . . . . . . . . . . . . . . . . .  841 ,376 
Steam boiler, W. Downey . . . . . . . . • . . . . . . . .  841,235 
Steam bOiler, E, R. Gustavus . . . . . . . . . . . . . 841,513 
Steam loop, Conrader & Gillespie . . . . . . . . . 841 , 3 1 1  
Steam trap, R. M. Dixon . . . . . . . . . . . . . . . . . .  841.129 
Step and seat. automatically folding, S. Orr 841,565 
Stocking supporting clasp, G. Devoll . . . . . . . 841,127 
Stone in imitation of marble or granite and 

the like, manufacture of artificial, L. 
Lefranc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  841,160 

Stone plates, slabs, or tiles, manufacture of 
imitation, L. Hatschek, reissue . . . . . . . .  12,594 

Stone sawing machine, J. S. young . . . . . . . • 841,300 
Stove, coal, C. T. McCarroll .. . . . . . . . . . . . . . .  841 , 1 69 
Sulfur burner, C. E. Savage . • . . • • . . . . . . . . • •  841,576 
Switcb, E. L. Nugent . . . . . . . . . . . . . . . . . . .  :. 841,337 
Tag, laundry, W. J. Baker . . . . . . . . . . . . . . . . . 841,217 
Tank supporting means, water, F. C. S mith 841,462 
Target shooting, hack stop and receiver for, 

W. T. Alsop . . . . . . . . . . . . . . . . . . . . . . . . . .  841,611 
Target trap, A. M. McCrea . . . . . . . . . . . . . . . . 841,423 
Teaching of fractions, device for facilitating 

the, Koops & Reimers . . . . . . . . . . . . . . . .  841 , 158 
Telegraphy, wireless, L. De Forest. . . . . . . . . . 841.386 
Telephone, F. Edwards . . . . . . . . . . . . . . . . . . . 841,491 
Telephone calling apparatus, electric, C. 

Adams-Randall . . . . . . . . . . . . . . . . . . . . . . . . 841,476 
Telephone, compound, Holmgren & Brahm . .  841,399 
Telephone system, W. W. Dean • • • • . . . . . • .  841,233 
Telephone system, A. H. Weiss • • • • • • • • • • . .  841,292 
Telephone system, secret service, A. K. 

Andriano . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  841,478 
Telephone, telegraph, and trolley Wires, sec-

tional pole for, H. M. Sciple . . . . . . . . . . . 841,344 
Telephones, listening apparatus for, W. W. 

Grigsby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  841,244 
Telescope, prism. K. Martin . . . . . . . . . . . . . . 841,262 
Tire, adjustable wheel, S. F. Mudge . . . . . . . .  841.561 
Tire protector, O. Kelly . . . . . . . . . . . . . . . . . .  841,155 
Tire repairing apparatus, J. Hart . . . • . . . . .  841,518 
Tire retaining attachments, locking device 

for, R. S. Bryant . . . . . . . . . . . . . . . . . . . . .  841,619 
Tire, vehicle, F. M. Georgi. . . . . . . . . . . . . . . . 841,505 
Toaster, bread, A. M. Skinner . . . . . . . . . . . . . .  841,19} 
Tobacco cutter, N. Du Brul . . . • . . . . . . . . . . . .  841,236; 
Tobacco plant bed burner, J. D. & H. F. 

�'lowers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  841,31'l: 
Tongs, Israel & Kirk . . . . . . . . . . . . . . . . . . . . .  841,528 
Track sanding device, J. H. Hanlon . . . . . . . .  841, 144 
Traction device for vehicle wheels, H. S. 

Weaver � " " " " "  . . . . . . . . . . . . . . . . . . . 841,473 Traction wheel, A .  E. Glascock . . . . . . . . . . . . 841,507 Train ventilating apparatus, J. A. Shires . . .  841,460 Trap. See Animal trap. 
Trestle. adjustable, W. L. Milner. . . . . . . . . .  41,418 Trimming, ornamental, C. P. Schlegel . . . . . .  841 . 1 87 Trolley. J. Tetlow . . . . . . . . . . . . . . . . . . . . . . . .  841,467 Trolley base, automatic, Fellows & Cammett 841,497 
'1'1'011<,,)' head, O. Hoffmann . . . . . . . . . . . . . . . .  841,397 �r::;;�ll�trl·S:ra���, :�lllga������: : : : : : : : : : : : : : :  �:�'��1 Truck for ('Iectrically propelled cars, swivel, ' 

D. M. Pfautz . . . . . . . . . . . . . . . . . . . . . . . . . .  841.435 Truck, locomotive, W. Dalton . . . . . . . . . . . . . 841, 380 i���� �i�l��e
i��o�in�', ��c��n

?��st ' : : : : : : : : : :  ��i:��g Tubular drill, lubricating. W. E. Roeske . . . . 841,184 Tuning device, stringed instrument. E. E. England . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  841,384 Turbine, J. G. Callan . . . . . . . . . . . . . . . . . . . . .  841.483 Turbine, elastic fluid, O. Junggren . . . . . . . . . .  841,254 Turbine, elastic fluid. C. W. Dake . . . . . . . . . .  841,486 Turbine wheel, H. Kener . . . . . . . . . . . . . . . . . . . 841.255 Turbine.s, attachment of blades for, Gelpke & h ugel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  841,503 Turbines, means for decreasing leakage in, 
O. Junggren . . . . . . . . . . . . . . . . . . 841.253, 841, 650 

Turbines, means for securing buckets in, C. 
E. Little . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  841 , 258 

Turn deSignating apparatus and coin counter, 
combined, A. W. Mahon . . . . . . . . . . . . . . . .  841.554 

TyPf' casting maChine, single, L. Schmidt . .  841 ,457 
Typewritpr. musie, L. C. & I. F. Badeau . . . . 841,101 
Typewriting machine, C. W. Walker . . . . . . . .  841,288 
Typewriting machine, G. Swenson . . . . . . . . . .  841,:152 
Umbrella. C. S. Gurney . . . . . . . . . . . . . . . . . . .  841 .245 
Umbrella locking device. B. Moses . . . . . . . . . .  841.421 
Universal joint. A. R. & F. S. Welch . . . . . . .  841.363 
Valve. H. C. Farrell . . . . . . . . . . . . . . . . . . . . . . 841.133 
Valve and tapping device, barrel, R. Stock. 841.B50. Valve, check, E. F. Wendelken . . . . . . . • . . • •  841,474 Valve, cut off, S. Mucsi . . . . . . . . . . . . . . . . . . .  841,422: Valve for air brake systems. pressure, W. V. Turner . . . . . . . . . . . . . . . . . . .  ' .  ' . . . . . . . .  841 ,46l> Valve for mufflers, cut out, A. S. Hamilton. 841,392 Valve mechanism for turbines, J.  G. Callan . 841.224 Valve, steam, W. Baker . . . . . . . . . . . . . . . . . .  841.21 8 Valve, throttle, E. Hoxie . . . . . . . • . . . . . . . . . .  841 ,322 Vault, W. H. Hollar . . . . . . . . . . . • . . . . . . . . . .  841.3lli> Vehicle draft rigging, W. J. Drees . . . . . . . .  841:1'lm 
Vehicle, foot propelled, W. M. Dalley • • • • • •  841,631} 
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Wouldn't You Like to Own This 16 Shot Repeating 
�"iii-iiiiiil. Rifle? $i�7 5 
Hopkins & Allen .22 Caliber Repeater 

The squirrels and rabbits can't get away from you when 
you carry this rifle. If you miss one the first time-you , have 15 
more shots coming almost before he can move. 

It makes a ramble in the forest a pleasure-productive of full ga me 
bags -and all the excitement of  quick successful shots. 

DescrilJtion : This is the finest and most reliable repeating riRe ever offered at the price. It shoots 22 long or 
short or 22 long rifle cartridg-es - 16 shots for shorts and 12 for long or long rifle -and the ejector works like lightning. 
You can deliver 12 or 16 shots (depending on the cartridge used) almost as quick as you can pull the trigger. THE 
GAME SIMPLY CANNOT GET AWAY, 

Quick take-down pattern-full length 38% in . •  length of  barrel 20 tn. -weight 5% lbs. Has that excellent 
mllitary bolt action-tb� first ever put on an American sporting r!fle. HAS THE BEST SAFETY DEVICE-A 
SIMPLE TOUCH OF THE LEVER PREVENTS A C C IDENTAL DISCHARGE. HAS THE O NLY ElECTING 
D E V I C E  THAT WILL QUIC KLY EMPTY THE MAGAZINE WITHOUT F I R I N G  A CARTRIDGE. 
HAS MORE UNIQUE, DESI RABLE FEATURES THAN ANY OTHER 22 CALIBER REPEATER. Has 
beautifully polished walnut stock, military butt plate, every part drop forged-lock work made of spring steel. AN 
EXCELLENT RIFLE FOR FIELD, FOREST OR GALLERY PRACTICE-SURE TO GIVE SURPRISING 
PLEASURE TO ITS POSSESSOR. 

PRICE-Safe delivery �uaranteed-$7.75-IF YOUR OWN DEALER CANNOT SUPPLY YOU. 

�,tg�iih-;;�=�::::a�����,eJ�t.'Je:cke 8fc:��r:;;Yf.�k��� �� -W-:it�;� wtthour illustrated cataloaue oj rifles, revolvers and shotguns. 
HOPKINS &. ALLEN ARMS CO., Dept. 138, Norwicb, Cooo., U. S. A. 

London Office : 6 City Road. Finsburv Square. London, England, 
The largest Inanufacturers of 111gb Grade Shot Guns, lUBes and 

Reyol vers in the World. 
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McCutcheon, B r i g  g s, Davenport, 
Outcalt, Kemble and others earn 
$5,000 and upwards a year. 

We shape the course to meet 
your mdividnal needs ;  develop 
you to do the original work that 
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ficlency to earnest stllnents, Rnd secure positions when competent. 
You lllcur no,nbligation by writing now for full information about 

the " Acme Way " of te:tching drawin::r by mati. We also teach Illu""� 
trating. ne�i�nlna, Architectural, Mechanical, or Sheet 
Metal Pattern Ih'ut'tlug successfully. "At  it 8 years." 

T H E  A C lU E , School of Drawing 
A�2?,8 Acme Bldg., Kalamazoo, Mich. 

Resident instruction It preferred. 

B U Y  A 
Ferro A uto-Marine Engine 

" High Gnde f:ol11 to,. Grot�t1d Up." An t'ngine 
with a t:wtory behinrl it, with an :tbsc<lnte Re­
liability InsuruU(�e. Built 
..,ntire and guaranteed by the 
f;ro�6e

est
w��fd�ne wKhne G��s���� 

Eng"if)e.� it pays to buy _ .... ' .. ".. 
ut'St 1'i1e }'(·rt·o 

pronounced 
Show, by 

B �it and 
Build 

I\'ladne 
Cr\C'f.q 

o' her;. 
tor lJound " Tre.uti!le on Modern Marine 

every ustlr. Send to-day tor sample leaf 

TIlE FERRO M&CIIINE & FOUNDRY 

15 Wade Huildlng, Cleveland. O. 

Large stock at Eastern Branch, 79 Cortlandt 

J A G E. R  
4-Cycle 

Skillfully desbmed and well 
bmlt. Single lever control, com­
bining automatic carburettor 
:��� :ge�3 r���·�ni�·d r�IY:611�f; 
under most trying conditions 
Sizes � to 60 b. p. SeJ.l.d for catalog. 

CHAS. J. JAGER CD,  
281 Fran k li n .  cor. Batterymarch St..  

Boston. Mass, 

an
S
J
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.
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never out of order. The ideal engine for driv­
in!.{ motor boats, dynamos, lathes, water and 
air pumps, and for evary nractlcal purpose 
\V�r:�i��

h
�oll�I�\�� p�

w
�����l;��;ith sent 

C. 0_ D. anywhere in the world for $50. 
01· I>onlplete ket uf rough casting . ., and dt!tailled 
blue print with instructions how to build the 
engine yourself for ,12. Write to-day for 
descriptive pamphlet and full information. 

JOliN W. GARDNER 
1037 Goodfellow Avenue, St. Louis, �I). 

y:-�;a:. 
Manufactory Establisbed 1761. 

Lead-Colored & �late Pencils. Rllbber Bands. 
Et�T��:: Il�;'r!:�dhoL�I�S�I!\1!�r81t�:��r 

Send tor descriptive (Jircular S. 
44-60 East 23d Street, New York. N. Y. 

Grand Prlz� lUghest Award, St. Louis, 1904. 

Dykema Cement Brick $ 3 5  
MACHI N E  _ 

��e; �a!��eE at�%�rIh;�f!: 11 ��\�t 
Machine $65.00. Block Machine $35.00 up. 
Concrete Mixers $100.00 up. Book Cement 
Plans SOC. Send for catalog. 

DYKEMA COMPANY 

4-321 Iluron Street, Grand Rapids, lUid'. 

Electrical Eng ineering 
a n d  Experimental W o r k  0 1  Every Description 

We bave every facility for producing first�class work 
promptly. Our factory IS eq uipped with modern ma­
chinery throughout. 

SPLITDORF 
17-27 Vandewater St., N. Y. City 

" L E A D E R ." 
I t  H. P. Gasoleoe AutooMarine Engine 
Built like a watch. Beautifully Finished. Accu­
rately Construderl. Light, Strong, Reliable, and 

Noiseless in operation. Suitable for launches 
from 15 to 18 feet in length. Price complete, 

$75 net, no rtillC(tllnl. Thoroughly guaranteed 

r����I��::It�"I:�I�1. M��la�et
t�r:S��Ptive Cata 

CLAUDE SINTZ, 
Mich. 

The R�pm� CetMnt Block 'ooJrs like pressed shE'et tron. 'fbe Noble ()eJlleu� R iock �\laehine mal{es perfect RlJugb Hewn StoDe 
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Blocks made any site, Dead Air cells resist dampness. frost or heat. 
Let us post you on Modern Concrete Building Methods. 
NOBLE CONCRETE MACHINERY COMI'ANY 

558 West �'remoJlt 1St., Fo�torla, o. 

The Kickdrive Circular Saw 
Is a simple power for light work ot the 
kinds most done by carpenters, cabinet, box, 
pattern and pictul'e-frame makers, and wood 
workers gem'rally, besides engravers and 
��lfd����r;::t'ne ;n�Sst�i�g�f�; fS

a
�h�r�\�·�hFy 

well-built and suitable for various kinds of 
work, as ripping, cwss-cutting, grooving, 
etc. Can be operated sitting or standing. We 
also make all kinds of toot power devices. 

MA YEll 8LOTKIN 

210.212 Canal St., New York. 

' Veh�cle. motor, E. R. Fouts . . . . . . .  _ _  . . . . . . . 84I , 239 
VehlcJe wheel, W. E. Schnelder . . . . . . . . . . . . 841,578 
Vehicle wheel, elastic, R. Schnicke . . . . . . . . . . 841,189 
Vehicle wheel, motor and other road, F. 

Walton . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  841,290 
Vehicles, number transparency for, D. Lynch 841,553 
Vpbicles, transmission gearing for motor, 

F. F. & E. S .  CamerOIl . . . . . . . . . . . . . . . . 841,373 
Velocipede handle bar, cushioned, M. Rosen. 841,450 
Vending machine, G. C. Yocum . . . . . . . . . .  841,210 
Ventilator, W. Scharnweber . . . . . . . . . . . . . .  841,455 
Vermin exterminator, W. P. Wyard . . . . . . . . 841,297 
Wagon, dump, C. E. I{aufman . . . . . . . . . . . . . . 841,406 
Wagon, dump, R. H. MacClernan . . . . . . . . . . .  841,411 
Wagon dumping bed, D. E. Graves . . . . . . . . 841,143 
Wagon rack. J. L. Hartnett . . . . . . . . . . . . . . 841.246 
Washing machine operating mechanism, T. 

,J_ IYluans . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84I , 605 
Water closet seat, U. B. Hapner . . . . . . . . . . 84];5]9 
V\-rater cooler, M. F. Bates . . . . . . . . . . . . . . . . 841, 220 
Water meter, rotary, C. A. Lockwood . . . . . .  841,410 
Water motor, Howe & Ornold . . . . . . . . . . . .  841,649 
Water treating and storing apparatus, W .  

A .  Powers . . . . . . . . . . . . . . . . . . . . . . . . . . . .  841,176 
'Vaters, device for detecting subterranean, 

A .  Schmid . . . . . . . . . . . . . . . . . . . . . , . . . . . .  841.188 
Weather strip, C. E. Saint Clair . . . . . . . . . .  841, 185 
Weed and grass trimmer, etc., O. Shidler . .  841,586 
Weeder. E. Pearl . . . . . . . . . . . . . . . . . . . . . . . . .  841,431 
Well dri:lling apparatus, G. D. Loomis . . . .  841, 259 
Wheels, means for preventing slippage of 

traction, R. Shipman . . . . . . . . . . . . . . . . . . 84] ,588 
Wbip holder. E. H. Morris . . . . . . . . . . . . . . 84I , 560 
Whip socket, T. Armstrong . . . . . . .  ' . . . . . . . . .  84I .479 
Winding machine, G. F. Atwood . . . . . . . . . . 841, 305 
Wing operating mechanism, E. M. Hartman. 841 , 394 
Wire belt or rope, fiat, J. Kast. . . . . . . . . . . . 841,154 
Wire fabric. L. Swank . . . . . . . . . . . . . . . . . . . . 841,194 
Wort, cooling. H. E. Deckebach . . . . . . . . .  ' .  84I .I26 
Wrench. R. H.  Legg . . . . . . . . . . . . . . . . . . . . . 841.549 
W renches, pipe jaw attachment to, J. R. 

HilI . . . . . . . . . . . . . . . . • . . . • . . . . . . . . . . . . .  841.248 

DESIGNS. 
Casket handle plate, F. K. Allen . • • . • • • • . . . •  38,41 1 
Cbeck. identification. A. S. Wily . . . . . . . . . . . .  38.419 
Dental cabinet. H. C. Gowran . . . . . . . 38.408, 38,409 
Fabric, knit, E. II. Brown . . . . . . . . . 38,413 to 38,415 
Fabric, textile, S .  young . . . . . . . . . . . . 38,4] 6, 38,411 
Hammock valance, D. W .  Shoyer . . . . . . . . . . . .  38,418 
Hat band, I.  Lichtenstein . . . . . . . . . . . . . . . . . 38,4]2 
Lamp body. W. P .  C rary . . . . . . . . . . . . . . . . . . . .  38,410 

TRADE MARKS. 
Acetylene generators, AcetYlene .apparatus 

Manufacturing Co. . . . . . . . . . . . . . . . . . . . .  59.653 
Alterative, Dr. D . .  Jayne & Son . . . . . . . . . . . . . .  59,783 
Antiseptic preparations, certain, McKesson & 

Robbins . . . . . .  , . . . .  , . . . . . . .  , . . . . . . . . . • . .  59.788 
Baking powder, Kenton Baking Powder Co . •  59,785 
Balsam, Dr. D. Jayne & Son . . . . . . . . . . . . . . . 59,749 
Batteries. dry. �'rench Battery Co . . . . . . . . . . . 59, 605 
Beer, Aurora Brewing Co, . . . . . . . . . . . . . . . . .  59,733 
Beer, li'red I{rug Brewing Co . . . . . . . • . . . . . . . .  59,741 
Beer. F. A .  Poth & Sons . . . . . . . . . . . . . . . . 59,779 

���din�����e
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59,790 

Iiams, White & Co . . . . . . . . . . . . . . . . . . . . .  59.684 
Beverages, certain, Pureoxia Co. . . . . . . . .  , . . .  59,728 
Blonses and waists, boys', Lubell Bros . . . . . . 59,704 
Boilers, steam, Atlas Engine Works . .  , . . . . .  59, 692 
Boots and shoes, leather, Hoyt, Rowe & Co. 59, 702 
Boots, shoes, and slippers, leather, Slater 

Shoe Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59,678 
Boots, shoes, and slippers, leather, Parker 

Holmes & Co . . . . . . . . . . . . . . . . . . . .  59,708, 59.709 
Boxes, folding, Atlas Manufacturing Co . . . .  59, 596 
Boxes, wooden, E. B .  Estes & Sons . . . . . . . . . •  59, 635 
Bread, Fleischmans Vienna Model Bakery . . . 59,738 
Brewer's pitch, B ritish-American Co . . . . . . . 59,774 
Bronze powder, aluminium, Baer Bros . . . . . . .  59,694 
Bronze powders, Baer Bros. . . . . . . . . . . . . . . .  59,693 
Brushes, paint and varnish, Rennous Kleinle 

& Co. of Baltimore City . . . . . . . . . . 59,814, 59.815 
Buggies and carriages, Rock Hill Buggy Co., 

59,620 to 59, 622 
Building fabrics, waterproofing, Sicilian 

Asphalt Paving Co . . . . . . . . . . . . . . . . . . . . .  59.769 
Butter, W. P. Sumner . . . . . . . . . . . . . . . . . . . . . . 59,624 
Canned fruits and vegetables, H .  L. Forhan . 59,740 
Canned fruits and vegetables, Pressing & 

Orr Co . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  , . . .  59,794 
Canned fruits and vegetables, W. P. Sum-

ner . . . . . . . , . . . . . . . . . . . . . . . . .  _ . .  _ . . . . . . . 59,799 
Canned vegetables, New Holstein Canning 

Co. . . . . . . . . . .  , . . . . . . . . . . . . . . . . . .  59,759, 59,760 
Canned vegetables, Northern Maine Packing 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59.761 to 59,764 

2!��:id:�:yi�8' P����h���� g
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Union Metallic Cartridge Co . . . . . . . . . . . .  59,803 
Castings, certain named, Pennsylvania Steel 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59,641 
Cement for leather and wood, B. C. Cook . . •  59.630 
Champagne, Blondeau, Berque & Co . . . . . . . . . . 59,721 
Chucks, arbors, and mandrels, Morse Twist 

Drill & Macbine Co. . . . . . . . . . . . . . . . . . . . 59.614 
Cigars, cheroots, and cigarettes m a d e  of cigar 

tobacco, Cayey-Caguas Tobacco Co. , . . . . 59,628 
Cigars, cheroots, and little cigars, Esberg-

Gunst Co. . .  . . . . . . . . . . . . . . . . . . . .  59, 664. 59, 665 
Cigars. little, Butler-Butler . . . . . . . . . . 59,597, 59, 598 
Cleaning and polishing compound, C. J. Bar-

renpohl . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . .  , 59.657 
Cloth and piece goods, certain, M. Rosen-

baum's Sons . . . . . . . . . . . . . . . . . , . . .  " . . . .  59, 645 
Coats, vests, and trousers, Kahn, Wertheimer 

& Smith Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  59,637 
Coffee. S .  Mills Ely Co. . . .  , . .  " . . . . . . . . . . . .  59,796 
Coffee. C. H. Conrad ' . . . . . . . . . . . . . . . . . .  , . . .  59,809 
Colic and kidney cure for mules and horses, 

E. H_ Dunlap Mfg. Co . . . . . . . . . . . . . . . . . 59,737 
Corsets, Kops Bros. . . . . . . . . . .  , . . . . . . . . . .  , . .  59,611 
Corsets, J. M. Lacroix . . . . . . . . . . . . . . . . . . . . . 59,612 
Cotton piece goods, Rice, Stix Dry Goods 

Co. . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . .  , .  59, 644 
Cotton piece goods, G, Willis & Co , . . . . . . .  59,652 
Gotton piece goods and blankets, Neuss 

Hesslein & Co . . . . . . . ' . . . . . . . . . . .  59,6I6, 59, 6I7 
Cotton piece goods, e xcepting silf:sias, dyed, 

W_ Simpson Sons & Co . . . . . . . . . . . . . . . . .  59, 648 
Cutlery, certain, Gray & Dudley Hardware 

Co . . . . . .  , . . .  , . . . . . . . . . . . . . . . .  _ . . . . . . . . . 59,748 
Cutlery, certain named, Joseph Allen & Sons 59,672 
Delltal enamel, artificial, Pinches Dental 

Manufacturing Co. . . .  , . . . .  , . . . . . . . . . . . .  59, 79� 
nppilatories, Shaving Powder Company . . . . . . 59, 768 
Dies and die stocks, Hart Mannfacturlng Co. 59,636 
Effervescing headache salts, gnullllnr, John 

Wyeth and Brotber . . . . . . . . . . . . . . . . .  _ . .  59,751 
IGlectric apparatus and supplies. certain, 

Arknot Co. . . . .  , . . . . . . . . . . .  ' . . . . . . " . .  , 59,807 
IGxplosives for projectiles and torpedoes, 

Sprengstoff A. G. Carbonit . . . . . . . . . . . . .  59,680 
PJxplosives, high, Eastern Dynamite Company. 59,661 
Faucets and pumps. measuring, Enterprise 

Manufacturing Co. of Pennsylvania . . . . .  59, 604 
Fertilizers, Scott Fertilizer Co. of Cecil 

County . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59,676 
F'ertilizers, Coweta Fertilizer Co . . . . . .  59,722, 59, 723 
Fertilizers, Virginia-Carolina Chemical Co . . 59,73] 
Fertilizers for cotton plants, New Orleans 

Acid and Fertilizer Co . . " . . . . . . . . . . . . . .  59,706 
Fiber and a rticles made therefrom, veg­

etable, American Vulcanized Fiber Co . . .  59,772 
Fireworks for spectacular effects, small, E, 

H. Wagner . . " . . . . .  , . . . . . . . . . . . . . . . . . .  59,682 
Fla voring extracts, C. H. Parrish . . . . . . . . . .  59,792 I 
]'}our, wheat, Bragdon-Jones Co . . . , . . . . . . .  , 59,735 
Flour, wbeat. Huegely Milling Co . . . . 59.746, 59,747 
Flour, wheat, D. L. Marshall . . . . . . . . . . . . . . 59,753 
'lour, wheat, Rea-P:ltterson Milling Company. 59,795 

Foods, certain, Seattle Pure Food Co . . . . . . 59.797 
l�'oods, certain cereal, Jireh Diabetic Food 

Co. . . . . . . . . . . . . . • . . . . . . . . . .  , . . . . . . . . . . .  59,8 I 2  
Foods, certain named, Curtice Brothers Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59,777 
Games and toys, certain, F. A. Richter . . . .  59,818 
Games. card. I" lincb Card Co. . . . . . . . . . . . . .  59,739 
Germicides and disinfectants, 'Tilden Company 59, 802 
Grain cleaners and separators, Sperry Manu-

facturing Company . . . . . . . . . . . . . . .  , . . . . . 59, 7 I 8  
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celluloid, RiCE" & Hochster _ ,  . . , .  _ . . . . . .  59, 7 1 0  

Home .. Made 
Experimental Apparatus 

The following articles, published in the Scien­
tific American Supplementl describe in clear, 
simple English, without the aid of mathematics, 
and with the belp of lucid drawings, the con­
struction of useful scientific instruments. It 
will be found, in most cases, that elaborate tools 
are not required. 

ELECTRIC LIGHTING FOR AMATEURS Th� article . tells how a small and simple ex: penmen tal lllstallation can be set up at home 
Scientific American Supplement 1551. 

. 

AN ELoECTRIC CHIME AND HOW IT MAY BE CONSTRUCTED AT HOME is described in 
Sicientific American Supplement ' 1566. 

THE CONSTRUCTION OF AN ELECTRIC 
THERMOSTAT is explained in Scientific Ameri­
can Supplement 1566. 

HOW TO MAKE A 100·MILE WIRELESS 
TELEGRAPH OUTFIT is told hy A. Frederick COllins in Scientific American Supplement 1605. 

A SIMPLE TRANSFORMER FOR AMA­
TEUR ' S  USE is so plainly described i.., Scien­::�

e
A�

.
erican Supplement 1572 that anyone can 

A MINIATURE HOT·AIR ENGINE. Scientific 
American Supplement 1573. 

THE CONSTRUCTION OF A SIMPLE PHO­
TOGRAPHIC AND MICRO-PHOTOGRAPHIC 
APPARATUS is simply explained in Scientific 
American Supplement 1574. 

A SIMPLE CAMERA-SHUTTER MADE OUT 
OF A PASTEBOARD BOX, PINS AND A 
RUBBER BAND is the 8ubj<' t of an article in 
SClentIfic American Supplemont 1578, 

HOW TO MAKE AN AEROPLANE OR GLID. 
ING MACHINE is explained in Soientific Ameri­
can Supplement 1582, with working drawings. 

EXPERIMENTS WITH A LAMP CHIMNEY In this article �t �s shown how a lamp chimney may serve to mdlca te the pressurt� in the in­teri?r of a liquid; to explain the meaning of capIllary elevation and depression ; to SP1'V(' as a hydra�1ic tournique, an aspirator, and inb'rmit­�ent Siphon; to demonstrate the ascent of liquids In exhaustive. tubes; to illustrate the phenomena of the burstIng bladder and of the expansive {���� of gases. Scientific American Supplement 

HOW A TANGENT GALVANOMETER CAN 
BE USED FOR MAKING ELECTRICAL MEAS­
UREMENTS is described in Scientific American 
Supplement 1584. 

THE CONSTRUCTION OF AN INDEPEN· 
DENT INTERRUPTER, Clear diagrams giving 
actual dimensions a re published. Soientifio 

Amerioan Supplement 1615. 
AN EASILY MADE HIGH FREQUENCY AP· 

PARATUS WHICH CAN BE USED TO OB­
TAIN EITHER D 'ARSONVAL OR OUDIN CUR· 
RENTS is described in Scientific American 
Supplement 1618, A plunge battery of six cells, 
a two-inch spark induction coil, a pair of one­
pint Leyden jars, and an inductance coil, and all 
the apparatus required, most of which can bp 
made a t  home. 

SIMPLE WIRELESS TELEGRAPH SYSTEMS 
are described in S\Cientific American Supple� 
ments 1363 and 1381. 

THE LOCATION AND ERECTION OF A 100-
MILE WIRELESS TELEGRAPH STATION is 
clearly explained, with the help of diagrmm;, 
in Scientific American Supplement 1622. 

THE INSTALLATION AND ADJUSTMEN-� 
OF A 100·MILE WIRELESS TELEGRAPH OUT­
FIT, illustrated with diagrams, Scientific Ameri� 
oan Supplement 1623. 

THE MAKING AND THE USING OF A 
WIRELESS TELEGRAPH TUNING DEVICE. 
illustrated with diagrams, Scientific American 
Supplemen t 1624, 

HOW TO MAKE A MAGIC LANTERN, Scien­
tific American Supplement 1546. 

THE CONSTRUCTION OF AN EDDY KITE, 
Sicientific American Supplement 1555. 

THE DEMAGNETIZATION OF A WATCH is 
thoroughly described in Scientific American Sup­
plement 1561. 

HOW A CALORIC OR HOT AIR ENGINE 
CAN BE MADE AT HOME is wl'Il exrlaille<l. 
with the help of illustrations, in Scientific 
American Supplement 1573. 

THE MAKING OF A RHEOSTAT is outlined 
in Scientific American Supplement 1594. 

Good articles on SMALL WATER MOTORS 
a re contained in Scientific American Supplement 
1494, 1049. and 1406. 

HOW AN ELECTRIC OVEN CAN BE MADE 
is explained in Scientific American Supplement 
1472. 

THE BUILDING OF A STORAGE BATTERY 1�
3
g�scribed in Scientific American Supplement 

A SEWING-MACHINE MOTOR OF SIMPLE 
DESIGN is described in Scientific Am-erican Sup­
plement 1210. 

A W'HEATSTONE BRIDGE. Scientific Ameri· 
oan Supplement 1595. 

Good articles on INDUCTION COILS are ('011-
tained in Scientific American Supplements 1514, 
1522, and 1527. 1-i'1I 1 J  details al'e given so that 
the coils can readily be made by anyone. 

HOW TO MAKE A TELEPHONE is rlpscribed 
in Scientific American Supplement 966. 

A MODEL STEAM ENGINE is thoroughly de­
scribed in Scientific American Supplement. 1527. 

HOW TO MAKE A THERMOSTAT is ex­
plained in Scientific American Supplements 1561, 
1563. and 1566. 

ANEROID BAROMETERS, Scientific American 
Supplements 1500 and 1554. 

A WATER BATH, Scientific American Supple. 
ment 1464. 

A CHEAP LATHE UPON WHICH MUCH 
VALUABLE WORK CAN BE DONE forms tb" 
s'.lhject of an article contained in Scientific 
American Supplement 1562, 

Each number of the Scientific Americ·an Sup� 
plement costs 10 �ellts by mail. 

Order from your newsdealer or from 
MUNN & CO., 361 Broadway. New York Hair pins and ornAments, tortoise shell, Rice I & Hoch,ter . . . . . . . . . . . . . . . . . . . . . . . . . . . 59,711 '-_-------------____ -' 
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Classified Advertisements 
Advertising- in this coluIDn is 50 cents a line. No 1e88 

tlIan four nor more than ten lines accepted. Count 
sev <2D words to the line. AU orders must be accom· 
panied by a remittance. Further informatiell sent ou 
request. 

S A L E  A N D  EXC H A N G E. 
FOR SALE.-A complete guide for Macbinists. Four 

volumes bound in morocco leatber. Cost $18.00. A 
bargain at $6.00. For information and particulars, ad� 
dress B. A. H., Box 425, Chicago, Ill. 

FOR SALE.-PROFI'l'ABLE BUSINESS. ADDING 

FACTORY A N D  M I L L  S UP P L I ES. 

STOP PA YING WATER RENT at your mill or  fac­
tory. Erect a Caldwell Tank:: un a Caldwell 'l'ower or 
your building. Plenty ot pressure for every purpose. 
l1'ire protection besides. First cost only cost. Dozens 
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H Don't see how a factory could do wlthout it." Send 
for lJIustrated Catalqrue and Price List. W. E. Cald­
well Co., Station D D., Louisville, Ky. 

FOU NTA I N  PENS. 

FILLS ITSEJ,�' BY A BREATH.-No sticky tbreads, 
no leaky jOints. Can't leak. Positively cleanest, most 
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PHOTOG RAPHY. 
Ma'Chine, Metal. Patented January 2. 1906. Unequaled. 
Cost to make, 75c. [for full in formation aud wrticulars, 
address 422 WestBid e A venue, Jersey City, N. J. ALL THAT'S GOOD IN PHOTOGRAPHS,-For pub-

WILL SELL FOR CASH IF TAKEN AT ONCE, lication or private orders. Developing, printing private 
patent rights for U. S. west of the MisSIssippi, in orders. Spooner & Wens? Inc., ]1:)31 Br(,adway. cor. 65th 
machine which reduces cost of stl/lar and flour barrels St" New York. Tel. 3472 Col. 
at l�ast ten cents eacb . . For furtber mformation and DIFFICUL'J' PHOTOGRA PHY OUR SPECIALTY. partIculars, add..ress AmerICan Barrel and Machlne Com · Fine interior and architectural views. Copies and en­pany. 23 Court Street, Boston, Mass. \ larg:ements. Mercantile and half tone work. Pamtlngs 

NASSAU STAMP CO., LTD., 2 PARK PLACE'

I
I eopie", bY color value proc.ess. Models and machinery, 

New York City. Postage stamps for advanced col lee- etc. C. C. LangilJ, 10 E. 14ta St ,  N. Y. 
torS bought and sold. All albums, catalogues and 8UP- BT,UE PRINT PAPER. _ Tbe finest made. Obflg piles III stock. Quality stands back of It. 4x5, 16c; 5x7. 280.; Sx10, 55c., 
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of pbotographic supplies. For full particu]ars address 
B U S I N ESS OPPORT U  N ITI ES. Obrig Camera Co., 147 Fulton Street, New York . •  

W E  WANT A HALF DOZEN assomates witb $1,000 
to $10,000 eacb to join us In a close corporation for tbe 
�rowing of bananas. Land and one�balf of capital al­
ready secured. Hundreds of miles nearer the markets 
than any commercial banana plantatio.l in the world. 
Sh ipping facilities uneqllalled, both rail and water trans-
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to plant, Investment returned witbin ]8 months. and 
enormous profits assured tbereafter. Less than $30,000 
needed. 'Let us tell you about It now. Banana, 24 Milk 
Street, Room 910, Boston, Mass. 

EXPERT STEEPLE CLIMBER, 17 years experience, 
will teach business complete. Models., illustrated lec-
�U:;:·,ir�����re. ��b�Y F �:!'ig����11ew� l1�ih���IS��\�: 

ANYBODY CAN MAKE GOOD CUTS AT VERY 
small cost witl1 my simple zinc etching process i price $1 r 
speCimens and particulars for stamp. Address T. M. 
Day, Box 8, Windfall, Ind. 

A PATENT FEF.D DEVlCE.-I WANT TO FIND 
some one to manufacture It for me, or I will sell or let 
on royalty, For further� lDformatien and particulars, 
address G. W. RusselJ. AmR!ilJo, Texas. • 

HAND AND M A C H I N E  WOOD TURNING OF 
every description; jOb and contract work soJicited. 
Pioneer producers of Rustic Novelties. Establisbed 
1875. Barton & I:\pooner, Cornwall·on-Hudson. N. Y. 

MINING INVESTM ENTS-Good, bad and indifferent,. 
The Copper HandbOok describes 462tl mines. expOSing 
many brazen 

S
Windles. Address, for particulars. Hand­

bo()k, 3 Montezuma St., Houghton, M.ich. 
ACTH'E  FIR:\!, IN PHILADELPHIA HANDLING 

several machinery and bardware specialties, desires to 
represent one or two more spe Clalties to develop the 
market for them and force them on the trade, taking 
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particulars. address Box 82, P biladelpbia, Pa. 
WANTED S M A L L  PATENTED ARTICLE OR 

Tool ln iron, steel, or any metal, by manufacturing con­
cern to rnak e and put on the market, For full particu­
lars, address Box 82, Philadelphia, Pa. 

IN V ESTM ENT involviD!t balf ownersbip or more and 
any offiCial position in old established iron works in 
important New York city is offered satisfactory young 
�
e
o���:��PU�L

h
a��i��r��e�ogn�i �;r;ci�����:giaf?� 

�:g� �t
e
ifa:��&\�'rs 

G
o
e
n��

ra
�p��

gi
��r��fe ygrr

o
�J��n��

s 
finanCial and �eneral. Positively no brok.ers. AddrQss 
" Iron Works," Box 773, New York City. 

WE ARE IN PO'3ITION to secure capital, special or 
active partners for good, sound business propositions j 
we have several clients On hand Wl:lO will con

S
ider busi-
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e
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a1 cci�� ���99���:�'Mi� investigation. 

INCORPORA'l'E.-Conduct your bUBiness by modern 
metbods and avoid individual liability. We attend to 
all the details and furnish capital for favorable enter­
prises. Representatives in al1 States, - Write for in. 
formatioll today. Tbe Corporation Company of Ame� 
rica, 68 WilHam St . •  New York. 

LEARN TO INVENT and develop your ideas for 
f����iiii:, w.����i��tB�s�6��
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free. 
FOR S ALE.-Portable Compressed A ir House Clean­

ing Wagons and Macbinery sold to responsible parties 
to operate in cities of from five thousand inhabltants 
upwards. Each Portable VI eaning Plant has an earning 
capacity of from $50.00 to $70.00 per day. at a cost of 
about $8.00 per day. Capital required from $2,000.00 up-
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are tbe pioneers in the business, and will pr(lsecute all 
mfringers. State references. Address General Com­
pressed Air House Cleaning Co .• 4453 Olive Street, St. 
Louis, Mo. 

I B"EI,L P ATENTS.-To buy Or baVlDg one to sell, write 
Cbas. A. Scott, 719 Mutual Life Building, Buffalo, N. Y. 

WE MANUFAC'rURE ME'J'AL SPECIALTIES of 
all kinds. Best equipment, Send sketch or mode s .ot 
estimate. stating quantity. Hayes Manu facturing co., 
465·7.1 MaYbury Avenue, DetrOit, Mich. 

H E L P  WANTED. 

SPEC1ALISTS.-THE MORE 0 UT·OF-THE-ORDlN· 
ary your .ability, the better our facilities for servin� 
you. WrIte us to�day, stating age and experience. 
Hapgoods, 305 Broadway. N. Y. 

TYPEW R I T E RS. 

TYPEWRITERS. $15, $25, $50.-Remington, Smitb 
Premier, Oliver, Underwood, and aU other makes. 
Castr or payments. Free trial. St. Louis Typewriter 
Bxcbange, No. 807 Olive St. Establisbed 20 years. 

AMERICAN TYPEWRITERS.-Our own manufac­
ture, fully I<"uaranteed, $10.00 to $50.00. Special ptices 
in towns where we have no a!lency. For particnars. 
address American Typewriter Co., 261 Broadway. N. Y.e. 

SPECIAL BARGAINS.-Remington No. 2, writing two 
colors; Densmore, Hammond, Franklin$15 each. shipped 
privilege of exami nation. Write for com p1ete mtt,alogue 
.. H\" Eagle rJ,1ypewriter Co., Suite 11. 237 Broadway. N.¥ . 

W E  PHOTOGRAPH any tbing", any wbere.-any time. 
Building, Paintings. Plans, Models, Machinerv. Estates, 
etc. ILlustrations for Advertisers. The General Photo­
grapbmgCo" l215 B'way, Daly's Tbeatre Bldg., N.Y. City 

LUMIERE PLATES, PAPERS & CHEMICALb 
ForRO years tbe standard in Europe. A free Sample for 
tbe askipg. Write N. Y. Office, 11 West 28tb St. Fac­
tories, Lyons, France, and Burlington, Vt. 

(.lAS-L I G H T I NG A P P L I ANCES. 

"SIMPUQUE" ELECTRIC GAS LIGHTER. Simple; 
:it�

n
�nn:l�t!�d�r�U����tt���:SS}i; :�if$�.o]�

s 
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battery 5Oc. Wm. Rocbe. 388 Clerk St., Jersey City, N.J. 

M AC H I N E RY FO R S ALE. 
IF INTERES'l'ED IN POWER for any kind of ligbt 

manufacturing, electric Jigbting, marine or other pur­
poses, get information on the most improved kerosene 
oil engine by sending for catalogue to Remington on 
Engine Co" 41 Park Row. ' 

REMOVED to larger quarters, we offer our large 
stOl?k of new and second-band ruacbinery; also boil�rs, engInes, dynamos, motors, materiaJs and suppltes. 
Liberty Machinery Mart, 153 West Street, New York. 

WANTED-M I S C ELLAN EOUS. 

ffit'l �r�'b';l" �'br
R"l��. 

Send by Re�ular Mail for Safety. 
National Refinery, 239 Taylor Ave., Newport, Ky. 

A LCO H O L  MAN U FACT U R I N G .  
EXPERT ADVICE in tile  manufacturing of  alcollol and compressed yeast. Analysis of all raw materials fl�� 8h��rBti��'Ei!t Met §i.�W�w t��

�
�

ical �'ermenta-

EDU CATION AL. 

MONEY IN DRAWING.-AMBITIOUS MEN AND 
Women send for my bOOklet h A New Door to lSuccess." 
Full y'ear's practICal art instruction for $30. Grant E. 
HamIlton Studio, 1441 Flatiron Building, N. Y. 

AST RONOMY. 

SCHOOLS AND C O L L E G E& 

PATENT LAWS AND OFi<'ICE PRACTICE.-Tbor­oughly practical cqllrse. by mail, for attorneys and in-
i�g!���on�
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1� M.mtwood Place, Wasblngton. D. C. 

Hammers, George Worthington Co . . . . . . . . . .  59,606 Harmonicas, mouth, Firm of M. Hohner . . . .  59,700 Hats and caps, certain, F. Schoble & Co., 
59,647, 59, 675 

Hats, still' fur, S. C. Holley & Co . . . . . . . . . .  59, 671 
Horns and supports therefor, amplifying, Tea 

Tray Company of Newark. N. J . . . . . . . . . .  59,650 Hosiery, N. Snellen burg & Co . . . . . . . . . . . . . .  59, 623 Hosiery, F. A. PatriCK & Co. . . . . . . . . . . . .  59,698 
Insulating compounds, Massachusetts Chemi-

cal Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59,613 Jewelry and silver metal ware, certain J Fisbel, NeBsler & Co. . . . . . . . . . . . . . . . . . . 59,724 
Jewelry and solid and plated precious metal 

ware, certain. Oneida Community . . . . . .  59,707 
Kni tted shirts, drawers, and vests, Reins & 

Meiss . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59, 643 
Lamp and lantern globes, R. E. Dietz Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59,642 
Lawns, Eddystone Manufacturing Co . . . . . . . . .  59,662 
Laxative salts, Body Builders Medicine Co. 59,773 
Leather and products from the same, sole, 

J. M. Delaney & Co. . . . . . . . . . . . . . . . . . .  59,660 
Leather, harness, C. F. Pauli & Son . . . . . . . .  59, 640 
Leather manufacturers, certain, Gray & Dud-

ley Hardware Co. . . . . . . . . . . . . . . . . . . . . . .  59,608 
Leather, paste for filling defects in, H. C. 

Bee 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59,734 
Leather, shoe and glove, Surpass Leather 

Co, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59,625 Linen goods, certain, Dayton Dry Goods Co . .  59,631 
Liniment or counter irritant, Dr. D . .  Jayne 

& Son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59,782 
Liquid separators and parts therefor, centri-

fugal, Aktiebolaget Salenius' Werk-
stader . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59,591 

Magazines, monthly. E. Hubbard . . . . . . . . . .  59,610 
Malt extracts, Paragon Malt Extract Co . . . .  59,791 
Medicinal malt extracts, Paragon Malt Ex· 

tract Co. . . . . . . . . . . . . . . .  0 • • • • • • • • • • • • • •  59.766 
Medicinal preparation,' -certain, Jno. M.· Scott 

& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59,784 
Medicinal preparation, certain named, E. M . 

. J. Mabr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59,787 

PAT E NTS FOR SALE. 
Med\�i;a�tereE��':Lio�I�Kre.fs��f

�
n
���nV:�.

t
: 59,757 

FOR SALE.-U. S. AND CANAr,A PATENTS ON Medicinal preparations, certain, W. R. War-
Improvement in Fence Posts, wberein the line wires ner & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59,771 
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AU'rOMOBILE PA'rENT FOR SALE. _ Protects Met�
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59,806 

Ua�:�t�a�r:.s,��
e
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r
evNf s�lgpa�:�i Manufacturing Co. . . . . . . . . . . . . . . . . .  " "  59,730 

or on royalty. G. Adam�, 712 Pine St., St. Louis: Mo. Milk
Nie1���

m
, . .  �.

u
.
t
:��

, 
. . . ��� . .  ��::��' . . .  �:I ' . �: 59,813 

FOR S A.LE.-Basic patent. Prevents fires following Mowers, lawn, George Wortbington Co . . . . . .  59,607 
eartbquak.es. Small, simr.le device ; positive action' Nutritive, restorative, stimulative, and anti· 
cbeap to make and install. Nt,) expense for up-keep: septic compound. Tilden Co . . . . . . . .  , . . . .  59,801 
B. D. Merchant, 2150 Central Ave., Alameda, CaHfornia. Oil, certain named cooking, Union Oil Com-

W ANTED.-Pu rcbaser Canadian rigbts (just issued) Oil, PI�'Vric�ti�'g" 'G�i����Si'g��i 
. 6ii . C�;';p��y: g�J�t ���� �a

8��;a�����
i
��pJr��; t��e:;:erFre!�r��f�a�i!e Oil . olive, E. L. Corazzin i  . . . . . . . . . . . . . . . .  59,810 

for tests. Andrews Mfg. Co., Hoc&away, N. J. ';:;��;:,
e
��d Ktiel�L gl�;�:.

n 
a�d ' bi����i��"" 'A: 59,775 

PATENTS SOLD 0;01 COMMISSION. If you wisb Taussig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59, 649 
to bt;ly or !'ell a patent write for particulnrs to E. L. Paper, draWing, E. G. Soltmann . . . . . .  59,715, 59,716 
�;�'

J
�St 72 Broad Street, BostOD. l�d.tent Sales Exclu- ! Paper, drawing and traCing, E. G .  SOI�9.713: 59. 714 
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Remington 
Typewriter 

has completed the thirty-third year of 
its history with a gain in business of 

31 % 
Over the Year Before 

Our enormous increases are derived from 
three sources : from the man who is buying 
his first Remington ; from the man who is 
buying more Remingtons ; and from th e 
man who has tried other than Remingtons. 

Remington Typewriter Co. 
N ew York and Everywhere 

By T. BYARD COLLINS 
1 2 mo. 374 pages. 106 i l lustrations. cloth. price $2.00 

THIS new and authoritative work deals with the 
subject in a scientific way and from a new view­
point. Dr. Collins has devoted his lifetime to the 

study of changing economic agricultural conditions. 
" Back to the soil " was never a more attractive proposi­
tion and never so worthy of being heeded as during these 
opening years of the twentieth century. Farm life to-day 
offers more inducements than at any previous period in 
the world's history, and it IS calling millions from the 
desk. The reason for this is not at first obvious, and for 
this reason Dr. Collins has prepared the present work, 
which demonstrates conclusively the debt which agricul­
ture owes to modern science and the painstaking govern­
ment and State officials. Much of the d rudgery of the old 
farm life has been done away with by the use of improved 
methods, improved stock and varieties. . Al1 this tends to 
create wealth by increased value of the product and de­
creased cost of production.- Irrigation, the new fertiliza­
tion, the new transportation, the new creations, the new 
machinery, all come in for a share of attention. The 
illustrations are of special value, and are unique. All who 
are in any way interested in agriculture should obtain a 
copy of this mosttimely addItion to the literature of agri­
culture. A full table of contents, as well as sample illus­
trations, will be sent on application. 

Broadway, New York 



JANUARY 26, 1907. 

The Modern 
Toilet Paper 
The new. soft, strong toi let 
tissue, t"Jadeperfectly anti ..i 

septic by being thoroughly 
impregnated with Canada 
Balsam. In rolls and sheets. 

Balsam SaniUssue 
Comes wrapped in parchment. in sealed Car­
tons. Price 10c, 15c, 25c. I 25 sheets free. $I worth sent prepaid any­
where. For $2 we will send with the paper, 
an S. P. Co. oxidized copper cabinet. 

We have a special proposition for office buildings 
and public pLa.ces, saving rrom 20 t040 per cent. 

SCOTT PAPER CO., 
504 Glenwood Ave., Philadelphia. 

Let Us Arrange B Month's Test <if 

�tQY� .. ��������� 
for Your Autolnobile 

Pay Us .J,{athing If Not Satisfied 
Simply wnte us a postal anti 

say yl U want to try Prest-O­
Lite, and we' H have one of 
our 400 stations put a hnk on 
for you ; connect it, and have 
your lights going in five 
minutes. 

Th�n. aftel' you have used 
it for 30 nights, if you want 
�k�

e
�te

i
���k �ff, r�\���' e�:�� 

pennv you have paid us ami 
you owe us nothiog for the 
gas you have burned duripg 
the t<-st. We do this to prove 
to VOll that Prest-O-Lite is the 
oniy satisfactory ssgtem for 
lighting your alltomoL.ile­
that it is the steadiest" clran­
est, brightest light, that it 
i:7:a;il

fi;��g 
a
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n
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date carbide box, as well as 
�l�1n

i
un:���n! �j e t�,:� fe;

a
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occur just after you think the 
old system U! going to work 
rl�ht. 

When your ta
n
k is empty we exchal-lge it for a fU,ll �:me .in one_ 

quarter the time it takes to cliO' out a caked-uv box-fill It wIth car_ 
�� ��;: �:ct �\�i�l;iJ�i;;� ;,�

a:od t�����ll ��o�k�!��
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one th"y worn. only 10 minutes, 
Why, Mr. Motorist, after a month's trial of tbe easy Prest·O_ 

Lite system you'l l wonder why YOll didn't have it on your car a 
ye

T�;g�'_pro\'e it-it will not cost you a penny if it doesn't con· 
����: �inj)!

h
�\'��s��ci�u::�u��k'on��\�:n�nl b��t
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best testImonial. 
Write us to-da�T-try it on your cal'. 

The Prest-O- Lite Co. 
Dept. 75, 18-24 So. East St., Indianapolis, Ind. 

D U R Y EA A U T O S  
If you are thinking of 
getting an auto next 
Spring, write u s a t 
once for our " Maker 
to User projit-sharina 
plan," and save money 

DURYEA POWER CO .. Aeyrud Street, Reading. Pa. 
"Success" Automobile, $250 

�

�lf,�������Il�practical' durable, economical and 
.,# absolutely safe. A light. strong, 

--- . steel-t.ired A uto·bu�gy. 
������� ���. citSp�d ���1�������) (:rom 4 to 20 miles an 
hour. Our 1907 Model 
has an extm powerful 
engine, patent ball­
bearing wheels; plice. 
$275. Also l O h.p. �OO, 

tires $'15 extra. Write for descriptive literature. 
"Success" Auto�Buggy Dlfg. Co., St. Louis, Mo. 

$40 M OTOR CYC L E  Ma ��� :����;�I;����lfts��d 
Supplies ih the cOIH'try, at the 
lowest prices. EVt'ry In a c h i  n e 
guaranteed. H" e are the largest 
aud only exclu!!ive Motorcycle 
House in' the world. Send fot our '" 1907 Catalog. Repairs a specialty. 

HARRY R. GEER CO . ,  1 0 1 5  Pine St., St. Louis, Mo. 

GAS ENGINE DETAlL!:i.-A VALUA-
ble and fully illustrate d article on this snbject is con­
tained in SUPPLF,MENT No. 1 292. Price 10 cents. l1'or 
sale by Munn & Co. and all newsdea1ers. 

Automatic Water Supply 
Most economical. reliable nnd 
!�\lt�,!�b8;'�l 

r����-�Fe w£tere!�efor 
eacb foot.rllll obtainable from 
spring. br4)Okt or river. de­
li vered to any d,stllnce. Write tor catalogue. 
N Iagara Hydraulic Engine Co. 

140 l'IlVIlU St • •  N. 

TRADE MAqKS DESIGNS 
COPVRIGHTS clc. 

qtt�Iii�n,:'s������ gl�rk�\��I�','.d f��:O���I3,"ei'� 
in vclltion 18 probably pHLeutllbl0. Communiea.. 
t1ons .trictlyconO denthtl. HANDBOOK on Pateuta 
.e��{:��8 ?����t �«�g���OK,te,��r�gcfo�':e��ive 
eptclal notice, without Charl'e, tn the Sti�ntifi( Jlm�ritan. 
A handsomely Illustrated weekly. J.llrJleet elr· 
cuiation of ony 8clenLiOo jo urnal. 1.'erms. N a 
yenr : rou r l�onth8, 'L So1d b;.r all newsdealers. MUNN & CO.3 6 1 8rOadway, New York 

Br.wcb Ollice. 625 Bt.. Wl\!lblnglon, Do C. 

Scientific Atnerican 103 

�:�i�': t'a§�nfloy�' .�: . ���:�.a.�� . : : : : : : :  : : :  : : 
Pens, fountain. Eagle Pencil Company . . . . .  . 
Pens, pen feeds, caps. and barrels, fountain, 

59.717 
59,600 
59,6o:l 

L. E. Waterman Company . . . . . . . . . . . . .  59,70:1 
Periodical, F. Brady . . . . . . . . . . . . . . . . . . . . . .  59,695 
Plastics composed in part of pyroxylin or 

soluble cotton, Celluloid Company . . . . . .  59,629 
Plows, Obio Cultivator Co. . . . . . . . . . . . . . . . .  59,618 
Pork scraps, sau�ages, and bacon, n. M. 

Burnett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59,808 
Pottery and ceramic products, tine, Societe 

Anonyme pour la Fabrication des Faiences 
fines et Produits Ceramiquf's . . . . . . . . . . . . 59, 679 

Powder, talcum, Summit City Soap Works . .  59.770 
Powder, toilet; Comfort Powder Company . . . .  59,776 
Quilts. Cbas. A .  Maisb Co. . . . . . . . . . . . . . . . .  59,658 
Radiators, United States Radiator Company. 59,805 
Registers and faces and borders therefor. 
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. .  ��:�� 59,659 
Remedips, eye, Haley-Lay bourn Eye In· 

firmary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59,744 
Remedy for certain named d iseases, R. L. 

Hammond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59,745 
Rempdy for infantile disorders, J. A. E. 

Gauvin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59,742 
Remedy for liver troubles, W. H. Peters . . .  59,767 
Remedy for' rheumatism. neuralgia, and gout, 

J. N. W. Otto & Son . . . . . . . . . . . . . . . . . .  59,765 
Roofing, composite sbeet, H. Huntington and 

Son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59,748 
Rubber and gutta percha gums, India, G. A. 

Alden & Co . . . . . . . . . . . . . . . . . . . . . .  59.592, 59,593 
Rubber belting packing bose. and woven cot-

ton and rubber liose, Diamond Rubbpr Co. , 
59, 6()2. 59,632 to 59, 634 

Salve. ointment, or poultice, Gy·Zo Cbemical 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59,811 

SchiE'dam schnapps, aromatic, Udolpho Wolfe 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59,816 

Seals, cal'. door, and window, National Car 
Protection Company . . . . . . . . . . . . . . . . . . . . 59,615 

Sber,'y. J. Wile Sons & Co . . . . . . . . . . . . . . . . . 59,683 
Sbirt waists. Ladyware Co . . . . . . . . . . . . . . . . .  59, 639 
Shoe dressing or pOlish, liquid. R. B. Ham-

mond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59,781 
Shoes. leather, H. T. Anderson . . . . . . . . . . . . . 59,627 
Shovels, spades, and scoops, Ames Shovel and 

Tool Co. . . . . . . . . . . . . . . . . . . . . . . . .  59,594, 59,595 
Silver. organic saIts of, John Wyetb and 

Brotber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59,750 
Soap, H. C. G. Luyties . . . . . . . . . . . . . . . . . . . .  59,705 
Soap, A. C. Stewart . . . . . . . . . . . . . . . . . . . . . . . 59,719 
Soap, N. K. Fairbank Co . . . . . . . . . . . . . . . . . . . . 59,758 
Soaps, A. & F. Peal's . . . . . . . . . . . . . . . . . . . . . .  5 9,685 
Soda. salE'ratus, and baking powder, Cb urch 

& Dwigbt Co . . . . . . . . . . . . . . . . . . . . . . . . . . . 59,817 
Spark plugs, A. R. Mosler & C o  . . . . . .  59,59(), 59,626 
Spices and mustards, McCormick & Co . . . . . . 59,756 
Stationery, certain articles of, Tower M'f'g.  

& Nov. Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59,651 
Stove polisb, W .  Halleman . . . . . . . . . . . . . . . .  59,725 
Stoves and irons, electric beating, B. Gold-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59,666 
Suits. boys',  Kabn Wertheimer & Smith Co . . 59,638 
Surgical gauze. Peruform Manufacturing Co . .  59,674 
Teas, McCormick & Co. . . . . . . . . . . . . . . . . . . .  59,755 

Tbread and spool cotton, American Tb read 
Company . . . . . . . . . . . . . . . . .  5 9.654, 59,655, 59, 686 

Tlire�gr e:8°�0���n:e���� . .  ��t
.
t
.
o

.
n: . . i9,��tC�� 59,691 

Tonic beverages. non-alcoholic, Most Co . . . . . .  59,789 
Tonic. cbill. G. B. Martin . . . . . . . . . . . . . . . . . .  59,754 
Trunks made in part of wood, C. A. Taylor 

Trunk Works . . . . . . . . . . . . . . . . . . . .  59.599, 59,600 
Turpentine substitutE'. Bliven & Ca rrington . .  59,720 
Uric acid solvent. Solurol (Tbymic Acid) Co. 59,798 
Valves. strainers, and cocks, United Injector 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 9,681 
Wasb ing powders, J. M. Wilson . . . . . . . . . . . .  59,732 
Watch bands, balance staffs, and jewels, 

Hammel. Riglandel' & Go . . . . . . . . . . . . . . . 
Wax, sealing, Circleville Sealing Wax Co . . .  . 
Wbisky, Edw. B. Bruce Co . . . . . . . . . . . . . . .  . 
Whisky, Green River Distilling Company, 

59, 670 
59, 601 
50,663 

59,667 to 59,669 
Wbisky, J. Moroney . . . . . . . . . . . . . . . . . . . . . . .  59.673 
Wbisky . P. J. Serwazi . . . . . . . . . . . . . . . . . . . . .  59,677 
Wbisl,y. Cbicago Distilling Co . . . • . • • . . . . . . . .  59,696 
Wbisky, Dowling Bros . . . . . . . . . . . . . . . . . . . . . .  59.697 
Wbisky, W. A. Ross . . . . . . . . . . . . . . . . . . . . . . 59,712 
Wbisky. E. Lyncb . . . . . . . . . . . . . . . . . . . . . . . . .  59,726 
Wbisky, Pickel & Hand . . . . . . . . . . . . . . . . . . . .  59,727 
Wbisky. W. A. Ross . . . . . . . . . . . . . . . . . . . . . .  59,729 
Whisky, gin, brandy. and rum ,  J. H .  Frieden-

wald . &  Co. . . . . . . . . . . . . .  ; . . . . . . . . . . . . . .  59,699 
Window prisms, vault, sidewalk, door, and 

window ligbts, A. Priddle . . . . . . . . . . . . . .  59,619 
Wood preserving compound, S. Cabot. . . . . . .  59,736 

LABELS. 

t You Get When You 
t 

You get a car as scientifically 
designed and as perfectly finished as if 

the reputation of this, the greatest automobile 
establishment in the world, depended upon that one car. 

This painstaking care dominates to the smallest d etails 
of Cadillac construction-in the engine it is so apparent that 
the minutely-accurate finish of this v ital part has made it a 
signal triumph in automobile m anufacture. 

The Cadillac Runabout and Light Touring Car are fitted 
with our wonderful single-cylinder engine, to which the 
dependability and rem arkably low cost of maintenance of 
these models are chiefly attributable. By its great power, 
speed and hill-cli mbing ability, this engine p roved itself so 
worthy in thousands of cars during the past fou r years that it 
will be used in 1 907 p ractically without change-a fact which 
alone places the serviceableness of this year's cars beyond 
question. 

Don't  fail to get a demonstration-you will be surprised 
how great are the p ossibilities of the " Car that Climbs." 

Model K Runabout-IO b.p.;  neat, trim 
Victoria body; 30·incb wbeels; $800. 

Model M Ligbt Touring Car -l11uslrated 
below 10 b. P.; graceful straigbt 
line body; $950. 

Model H Four-cylinder, 30 h. p. Tour· 
ing Car; $Z,500. 

Model (] -Four,cYlinder. ZO h. p. Toor· 
ing Car; SZ •. !COO�U�. ___ ---

-
All p�ices F. O. B. Detroit; 

lamps not included. 

Upon request we will sendfully 
illustrated Booklet N, also 

� address of_neares�ct.eq.!� 

CADILLAC MOTOR CO. 
Detroit, Mich. 

Member A. L. A. M. 

LET U S  BE  YOUIt F'lCrORY 
WRITE F O R  ESTIMATE O N  A N Y  AlinCLE < 

Y O U  WANT MANUFACTURED 
STAMPINGS. MODELS. EXPER. WORK 

WRITE FOR FREE BOOK LET . '  
T H E  CLOBE M A CH IN E &. STA M P I N C  CO. 

9-70 Hqm llton 81:., Clevelan'tt , O. 

SEALED PROPOSALS. pROPOSALS will be received at the Bureau of Sup-plies and Accounts, Navy Departm ent, Washing ... ton, ,n. c., until 19 O'clo�k a. m ., February 5, 1907. and pubhcly opened Im medlat�l f therpafter, to fUrnisb at the navy yaru, New York. N. Y .. and tbe naval coal de ... pot, Frencb mans Bay. East LamOine, Me., as speclfied, a quantity of naval supplies. as fo110\Vs : ::0(>11. 352 : 
���If s1��m- ��1�in3�;.����

r
J,f4�1 ���1���1�r st�;l�. s����� 

l"ra�� Corliss l:ngines, Rrew{'rs 
'4Cordon Rouge , " for cbampagne wine, G. � ai\d; ottlers' Macbil1erv. THE VITJTER 

H. MUmm & Co. . . . . . . . . . . . . . . . . . . . . . . .  13,315 MFG. CO •. 899 Clinton St .. Milwaukee. Wis . 

ing engines.  Applications for proposals should rtesig .. nate tb e  schedules de:;;ired by number. Hlank pro .. posals wilJ be furnisbed upon application to the navy pay office, New York, N. Y., or to the Bureau. E B. ROG ERB. Paymaster-General, U. S. N. j2 31-lJ6. 
"Cordon Rouge, G. H. MUmm & Co. , "  for 

cbam pagne wine. G. H. Mumm & Co . . . . .  13,316 
"Crown-a," for a beverage, A .  Feldman . . . . . 13,314 
"Deep Sea Caviar," for caviar, F. Hansen . . .  13,311 
"Electric Brand Bitters," for medicine, H .  

E. Bucklen & Co . . . . . . . . . . . . . . . . . . . . . . . 
"Feahney's Chief, " for wbisky, G. Bennett . .  
"Hy-Aifa , "  for b a i r  discovery, J. S. Patton . .  
"Klean-All," for a cleaning powder, R. L. 

13,324 
13,317 
13,321 

Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,319 
"La Princesse Therese ," for talcum and 

toilet powder, C. Tetlow . . . . . . . . . . . . . . .  1 3 , 320 
"Lore ley Hair Tonic," for hair tonic, C. 

Scbnepf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3.322 
"Medrona Essence of Mildness Cigars," for 

cigars, Central Litbograpb Co. . . . . . . . . .  13,318 
'P

o �re�'k�a
n
s�li��a�r�:��as� �1�f�rJ�:. �.

n
.�l��� 13,307 

"P. & T. Formosa Oolong Tea," for Formosa 
oolong tea, Park & Tilford . . . . . . . . . . . . . 13,30 9  l iP. & T. Orange Pekoe Ceylon Tea," for 
orange Pekoe Ceylon tea. Park & Til-
ford . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . 13,308 

"Paramount Massage Cream and Skin Food , "  
f o r  a masage cream a n d  s k i n  food, O .  
J .  WaIlbe,' . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3.323 

"Paride's Treasure , "  for medicine, P. Grasso 13,325 
"Romanoff Caviar. " for caviar, Russian 

Caviar Company . . . . . . . . . . . . . . . . .  13,312. 13,313 
"Royal 'I'ea Company , "  for teas, spices. ex-

tracts. baking powder, and coffees, Royal 
Tea Company . . . . . . . . . . . . . . . . . . . . . . . . . .  13,310 

PRINTS. 

"Cavendish Hoyle and Wbeelock Backs, U. S. 
Whist Faces," for playing cards, United 
States Playing ('ard Co. . . . . . . . . . . . . . . . . 1,893 

"Certificate of Origin Avenarius Carbo-
lineum," for a wood preserving com-
pound, Carbolineum Wood Preserving Co. 1 ,888 

"Elliott's Cream of Maple," for maple table 
syrup, S. K. Elliott . . . . . . . . . . . . . . . . . . . .  1 , 886 

" From Humble Cot to Palace Grand, Tbe 
Finest Drinl�s in All tbe Land," for 
ginger ale, Standard Bottling Co . . . . . . . .  1 , 884 

"Men's Apparpl , "  for men's apparel. L. Ad4 
ler. Bros. & Co. . . . . . . . . . . . . . . . . . . . . . . . . 1 , 889 

"Motorette and Autobike Backs, Bicycle Play� 
ing Cards. for playing cards, United 
States Playing "'urd Co. . . . . . . . . . . . . . . .  1 , 893 

"Oxzyn Balm," for a balm for tbe complex-
ion, Oxzyn Company . . . . . . . . . . . . . . . . . . . 1 , 887 

"Secret Service." for automatic telephones, 
Chicago Pbotogravure Co. . . . . . . . . . . . . . .  1,891 

"Tbe Elwell Bridge Pad ," for bridge pads, 
E. p. Dutton & Co. . . . . . . . . . . . . . . . . . .  1 . 890 

"Tbe Food You Never T'i re Of. " for a cereal 
breakfast food. Cream of Wbeat Co . . . . . .  1 , 885 

"Wilcut I{ nives," for cutlery, Wilkinson 
Sbear & Cutlery Co. . . . . . . . . . . . . . . . . . . . . 1,883 

A printed copy of the speCification and drawing 
of any patent in th� foregoing list, or any patent 
in print issued since 1863, will be furnished from 
tbis office for 10 cents, urovided the name and 
number of the patent desired and the date be 
dven. Address Munn & Co.,  361 Broadway, New 
York. 

Canadian patents may now be obtained by the in­
VE'.·ntors for any of tbe ir.ventions nemed in -tbe tore-­
going Ust. 'For terms 'Jnd fu rthc r  partieularli' 
.ddre8s Munn & Co., 361 Broad WilY. New York. 

MODELS & E X PE R I M E NTAL W O R K .  
Inventions developed. SpeCial �lachlnery. 

E. V. BAILLA R O .  24 Frankfort Street. New York. 

RUBB ER Expert Manufacturers 
Fine Jobbing Work 

PARKER. STEARNS &' CO •• 228.229 Soutb Slreet,NewVork 

�H' S C H W E R D T L E  S TA M P  C O . � STE(L STAM PS, LUT[fl.5 & r l G U R E S  
B R I D G E P O RT CON N.' , 

GEO. M. M A.Y E R ,  1131 MONADNOCK, CHICAGO 
WORKING D R A W I N C S  

Specialties & Patents Bought and So ld 
Ameriean Commeree & Specialty Co., Inc., 9;j Denrborn St., Chicago 

DRY I N G �:t��!�,�h:��r��s:
d
:;e��

y
�r�:;

r
�\�:�:! ���� 

and other Granulated Materials. 15. Eo WORRELL, HANNIBAL, MO. 

MODEL'S!CHICAGO MODEL WORKS 
17.9 E. IYfADISON ST CIiICAGO. ILL J;£STABLISHEO 1887 w R n £  FOR CAT ..... OGut O F M ODE'L 5J.lPPLl E S  

M R _ I N V E NTO R 
Send us your models or drawings for our lowest prices. 
We can develop. perfect or  manufacture }'our invention. 

MONARCH TOOL CO •• IZ8 Opera Place. Cincinnati. O. 

Dies, Tools, Models and Special MachinelY. �':�,,";:'.:;"�'. :; HOEFT &. MOORE, Chicago, U. S. A. OFr!(."£ j.-5 S1 n'r" "VI .... l,£. WORK::; 1�!'O'Afo!� t fR ..... KLJIi' " . ,.t .. 

Exper imenta l  & Mode l  Work 
air. & admice free. Wm. Gardam & Son. 45-51 Rose st.N.Y 

MASON 'S  NEW PAT. W H I P  HO ISTS 
save expense and Jiabilit y incident to Elevators. 

Adopted by principal storehouses in New Yurk& Boston 
Manfd. by VOLNEY W. MA SON & CO •• Inc. 

Providence, ]{. I •• U. S. A. 

NOVELTIES & PATEnTED AR1'ICLES MANUFACTURED 11'1' CONTRACT. PUh'CHING OIES. 1>PEC)Al MACHINERY. 
E.KOHIGSLOW STAMPING & TOOL WORKS. ClE-vE LAN,O. 0. 

I NY lNTORS We manufacture M ETAL RPE. 
CIALTIES ot aU kmds. to OffJ-:r; 
largesteqmpment; lowest pMC_ 
es. Send sample or 

model forlow estimate and best expert adviceFR EE 
THE EAGLE TOOl .. C O  .• Dept. A. t hl f'iJmuti. o. 

n �n��t�k��logu��£�����,�: 
25c. Paylor Tricks Ca tal0g'le, free .. 
MAR'l'INKA & CO ..  Mfl'S .. 4!J3 Sixth Ave., New York. 

LEARN WATCHMAKING  
We teach it thoroughly in as many montbs as it 

19rmer1y t.ook y ears. Does away witb tedious apprer� ... 
tlcesllip. Money earned wbile etudytng. Positions se-
�1�

e
f'o{;���;{F�it jj:r�l�� �at1i1�jL� St. Loub, 1:: 0. 

LEARN PL U M BING A frw montbs'  in ... 
struction at Our scbool 

under tbe supervision of expert plum ber� will enable 
you to earn regular plumber's wages. We bave a special 
department to aid 'Jur 8tuderts in fecu rin.tr a po�ition 
¥it'I 1'¥td

'lJr¥';\LO�'U\1 t08'1;; �O(m.EE'l' �tkR'li 
�UHOOJ" 3972 O l ive �treet, !-I-t. Louis, ll'lo. 

TYPEwtu RS���ES 
MAChInes SOI.O or nENTI::O 'NYW ... r� 

ty'RIINT.I.L Ul'LUm o n pd ... 1;Y'jiiiifti:iTiiiR·ii!tiiFliBiID1··ii;a_2�:tts·al���=� � 
MAME PLATES-STEEl: STAMPS l � ':EMPLOYEE CHECKS,KEYTAGS &BAOG[S ' J . ROBBI NSMFG.Co . sa KNEELAND"'ST . SEND FOR CAWOGUE . . · · · BOSTON. MA,SS.: 

High Grade Brass Manufacturers 
BRASi"i CASTINHS of any composition !Lnd for 

any class of service �Iade to Order. 1:G:;:timates 
furnished un brass. bronze, copper or aluminUm spe ... 
cialty castmgs fnr all requirements. Correspondence 
solicited with manu:actuI'€:fS seeking higb class brass 
foulldry facilities. 
THE HUMPH1�EY� MANUFACTURINH CO. 

Mansfield. Ohio 
New York Office 6_6-638 W .  34th Street 

To Book Buyers 
We have just issued a new I 
112-page catalogue of re- I 
cently published Scientific 

. and Mechanical B o o  k s , 
which we will mail free to 
any address on application. 

MUNN & C O M PA N Y  
Publi�hers o f  SCIENTIFIC AMERICAN 

361 Broadway, New York 



Rubber Elevator & 
Conveyor Belting 
FOR C O N V E Y I N G  A N D  L I F T I N G  

BROKEN STONES, COAL, COKE, WOOD 

PULP, GRAVEL, SAND, SUGAR, etc. , etc. 

SPECIAL CONSTRUCTION 

EXCEPTIONAL QUALITY 

NEW YORK BELTING & 
PACKING CO.,  Ltd. 

91-93 CHAMBERS STREET, NEW YORK 

CHARTER . . 

8 1 Ail  varieti es at lOllVeS[ pnces. Best llaUroad 
Track and 'Vag-on or Stock Scales made. 
Also 1000 useful artIcles. including S�feb. ca 8S 8ewlllg llachine,. BiCYCle" 'Toul'. etc

. 
,ave 

Money. Lists �'ree. CHICAGO :O;CALE Co •. Chicago, Ill. 

CRUDE ASB ESTOS 
DI RECT F R O M  M I  N E S  

P R EPAR E D  I R.  H .  MARTIN,  
ASBESTOS FIBRE OFFICE, ST.PAUL BUILOI NG 
for Manufacturers use 220 B'way, New York. 

THE DIAGRAPH 
(Trade Mark fulgistered) 

The Improved Siencii  Cutting Mach ine 
Is a saving of90 per cent in rour Ship-

ping ���r�m:�l\f���h 
bCl'y��l

d
���

n
';'ee 

illustrated booklet describing the 
Diagraph and our H No Error " Sys­
tem of shi ppin� J;roods. 
10 N. �1���iB:!.J�erin�r.ulo�iS�%: S. A. 

BRISTOL'S 

Recording Instruments 
For Pressure, Tenlll:erature and I 

Electricity in all ranges 
JNl'!URE SAFE & ECONOMICAL 

OPEltATION 
Write for Catalog T. stating conditions 

THE BRISTOL CO • •  Waterbury, Conn ., U .S . A 
New York, 114 Liberty Street Chicago, 753 Monadnock Building 

Bausch & Lomb 
Analytical Chemicals 

are known and used in the leading 
laboratories. If you are buying chemi­
cals for experimental or testing work 
you will find it worth while to get 
our prices and to use our standard 
quality reagents. 

Catalogs and estimates on request. 

Bausch 6. LOInb Optical Co. 
Rochester. N. Y. 

NEW YORK BOSTON WASHINGTON 
CHICAGO SAN FRANCISCO 

WM. H. BRISTOL 
Electric Pyrometers 

Portable or Recording Forms. 
���a���1'it

s
e;ge���oe.F

. G������:�d At
c
� 

gIve satisfaction, Send for circulars. 
Wm. H. Bristol, 45 Vesey St.,  New Yor, 

For Home. Store and Street 

We also manufacture Table Lamps, 
Wall Lamps, Chandeliers, Street 

�e��Es'h!�� oW� CCE�T.
PoN� 

Wicks. No Smoke. �'o Odor. 
Absolutely safe. THEY SELL AT SIGllT. 
Exdusive territory to good agents. tiF'Write for 
c�iJ;�;o s�fa':clight CO. Dept G. Chicago 

A M O N E Y  MAK E R  _ Hollow Concrete BuUdin" B locks 
Best. �astest. 8im plest, Cheapest 

. " ... Machine. Fully guaranteed. 
_

. THE PETTYJ OHN CO. 
615 N. 6th Street, Terre Haute, Inu. 

�\�� �1"UM®fM�f£4J 
Toledo Ohio.U 

1 2 5  V u  lean Place 
1Qe VUlcan Iron Wor�S Co. 

Scientific Alllerican 

IP e ll1l Il1lSY n V £3lIl1l U £3l 
II Il1l t  ce IF n (()) C 1k U ll1l g 
RtUllblbceIr liuil UIl1lg 

I)0T only does it give the designer broader scope in the 
execution of ideas appropriate to the situation in 

. which it is employed, with assurance of far greater 
beauty of finish and effect, but fro m every practical stand­
point as well, is it superior to any other flooring material. 

N on-slipperiness, non-inflammability, non-conduction, 
silence under foot, imperviousness to moisture and filth, 
longer life and greater d urability even than marble are some 
of its exclusive advantages. 

The fact that its resiliency leaves it unaffected by con­
stant wrenching strains makes its use vastly advantageous as 
flooring for electric and steam railway cars and passenger 
elevators, and in decking steamships and private yachts. 
The same quality insures against damage from settling of 
buildings, when it is used for stationary floors. 

Our Book-oj-Designs-in- C olor, 
this incomoarable flooring material, 

with .full data regarding 
sent on request. 

PENNSYLVANIA RUBBER C O M PANY 
Jeannette, Pa . 

New York-1741 Broadway 
Chicago-1241 Michigan Avenue 
Philadelphia-6 1 5  N. Broad Street 

Atlanta, Ga. '-102 N .  Prior Street 
BostoR-20 Park Square 
Buffalo-717 Main Street 

London-2 6  City Road . .  

DENATURED ALCOHOL  
N E W  BOOK ON ITS M A N U F ACTU R E  

N EVV L.AVV A N D  R E G U L.AT I O N S  
Tells i n  plain everyday language what YOU want to know o n  this subject 

BOOK nAILED PREE ON RECEIPT OP $1.00 
SPON &. CHAM B E RLAI N ,  1 23 S. A., Liberty Street. NEW YORK 

Proved Best 
BY 

Every Test 

Mullins 
F i rep roof  
Window 

is absolutely fireproof and actually does 
what no other window can do-it stands 
every test. 

Ask for an Estimate 
or write for our convlncing catalogue. 

THE W. H. MULLINS CO. 

203 Franklin Street. Salem. O. 
We also make everythin� in architectural sheet 
mGtal work-statuary, .kyllghts, wrought iron 
grilles, cornices, et!.!. I�O-page catalogue of 
stock designs on request. 

............................ I Universal SCRAPfR : 
15 cents buys . 

the best . Scraper . 
ever made. Try it • 
gfoc���

rs or meat . 
Send for free catalog No. 17 B. • 

L. S. STARRETT CO. 
Athol, Mass. 

PIPE CUTTI N G "  
A N D  THREADING MACHINE 

For Either Hand or Power 
This machine is the regular hand machme sup. 
����� a�Jt_�a� . k.

\::�r�:d��P��o��din���r���:; 
machine or taken from its base for use as a 
i�:��J�ac:;�I� ·i;e

s��rl o;oE:J:.e ulll��t�!ti�d 
catalogue----prlce list free on application. 

THE .CURTIS & CURTIS CO.,  
6 Garden St., BRIDGEPORT, CONN. 
New York Office, 60 Centre St. 

.. Floating the Battery on the Line to 
ts a lerm whlcb mUllin . .. ha�n5t � t,..�lle,y while tbit ualLery I. "h'ln'C 
�1�J;�rth�e A�I��: I���:; C�!���O;:.ior.���:�,:;:;:r�t:��1:g ktorage b!\'ltert'!t at. tho 'run!:!; tlroe 

I\lld mte thlll t.bCl b.-tlterie! J:'lve off 
����n\�l�i:nc;�crifr:��n��; �� 
lite, :l(JtI a:t...,ing chArging e.rpel1l4l 
DCUrted Olhlllrwtk. 

The 01l1 10n f:leelrJeal Mr,. Co. 
9 St. Illir St.. D:..Y(()II, Ohio 

I� I 9 0 (, 
THOMAS 
AUTO=BI 

-------------------- Model No. 44, Price $145 
BABBITT METALS.-SIX IMPORTANT 
formulas. SCIENTIFIC AMERICAN SUPPIJEMENT 1 123. 
Price 10 cents. For sale by Munn & Co. and all news. 
dealers. Send for catalo.'!!ue. 

If You Want fataio!(ue No. 7, 1905 
Say it out loud on a postal card. 
ti�� �1�t�T�
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GOODElL·PRATT COMPANY 
NearJy 3(X) excellent illustrations of 
devices and accessories. Descriptions, 
Clear and concise. A perfect book on 
perfect arti cles and points Gn war­
ranty weights, shipping orders and 
list prices. 

Greenfield, Mass. 

Three Horse Power. Simplest motorcycle on the 
market. ,:-lIift�HaoWid

A�veyu�ll:.
BI

Ca���g free. 
1 450 Niagara Street Buffalo, N. Y. 

A Nickel a Minute 
can be m�de wherev�r there are crowds 
if one has a single 

PHOTOSCOPE 
I��hes P�� �l�S ariP:�Jy 1::!I�r fo�: 
nickel. Makes fortune!! for its owner. Is inclosed in polished oak and gla88 1'�Mt(�ji�(il�1 case. Particulars fr(Jm 

I I M. S. KL INE 
'-=�'-'-'=:"':";'="';";:c.::J 4!i N. Division St., BUFFALO, N. Y. 

J AN UARV 26, 1907. 

S TEA M US ERS 

nainfiow Packing 
The original and only genuine 

red sheet packing. 

The only effective and most 

economical flange packing in ex­

istence. 

Can' t blow Rainbow out. 

For steam, air, hot or cold 
water, acid and ammonia joints. 

Beware of imitations. 

Look for the trade mark-the 

word Rainbow in a diamond in 

black, three rows of which extend 

the full length of each rolL 

Manufactured exclusiveIy by 
PEERLESS RUBBER I"lFO. CO. 

16 Warren st., New York 

The only Draper SoaD for Hotels Public BlIildings. Offices Parlor' 
Cars1' Steamships and the Home. 
Sprinkl,e,top bottl... . ..  . • .  . . . •  . 25c. ���J�r��J�tki-' . . . .

.
. . '$' . . . 75c. 

Soap Hot i er (Pat,entelZ) . 2.00 
Should be on every wasil-stand. A push on 
the buttoll glvesjust the de,'!ired amount-
�ri7eaf��'Il��st���d Cir��l���iOOn §:��n�t 
drugstores, department stores or dil'ect from 

BENDER MFG. CO. 
540 LUJld Title Bldg.. Phila., Pn. ' 

STEAM TURBINES. - THEIR CON­
���;�g:JC  <f��a���� a�gpS����r;;�

al
13t�l

i
j!ib

o
;; 130�. 1422, 1400, 1441, 1 370. 1312. The articles have all . been prepared bY .experts in steam engineering. Price _10 cents each, by ,mail. Munn & Co., 361 Broadway. New York City, and all newsdealers. 

This watch only 521 
[n offering this fine high grade 

Hampden watch at 82 I .  we be­
lieve we are gIving readers of the 
SCIENTIFIC AMERICAN the greatest 
watch value ever offered for the 
money. It is a gentleman's size, 21 
full ruby jeweled, perfectly adjust­
ed Hampden movf'ment, open face, 
20�year goLd filled case, and i& gmir 
anteed to pass inspection on an y 
railroad in the United States. Jew 
eler!! ask $31 for this wakh, but we 

Pboto ofwateh (reduced) $� I 
s
.
en;J! :Zn 

YZl:o o�u:��:�Pt t�: 
same watch in 17 jewe]"for $ • 2.85. the regular price of which 
is $18 in jewelry storE'!!. Either of these watches will be sent 
upon receipt of price witil privilege of return if not exactly a& 
rePresented. Isu't this a fair proposition ! 

We also want to mail you our �andsomely illustrat,ed catalog o� 
Watches, Diamonds, Cut Glass, Si lvenl'al1l, Emblem Goods and 
Jewelry :\ ovelties. \\ rite fPl' it to-day-it's FREE • 

JOliN C. PIERIK & (;0., 80 Merik Rldg .. Spring-lleld, 111. 

T H E  E U R E K A  CLIP 
The most useful article ever invented 

for the purpose. Indisppnsable to Law • 
yers, Editors, Students, Bankers, lnsur� 
ance Companie� and business men gen. 
erally. Book marker and papEr clip. 
Does not mutilate Vie paper. Can be 
used repeatedly. In buxes of 100 for 25c. 
To be had of al1 bookElellers. stationers 
and notion dealers. or bv mail on receipt 
of price. Samplecard, b;V mol1+ ,.,eA. Man· 
�\�

t
8�.� �l,x \1y.ni'J'��I��ee1d���ey. 
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