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RAIL JOI N T S  AND STREET N OISES 

A correspondent from the town of Bridgewater, 
Nova Scotia. referring to an article in this journal on 
rail joints and street noi ses, in wl;i.ich the use of the 
welded joint was suggested as  the best means of get
ting rid of the loud pounding which seems to be insepa
rable from the present forms of spliced joints, asks us 
whether it would not be a better plan to provi de a dou
ble rai l  consisting of two lines of rails ,  laid side by 
si:12, so that the joints of one rail would always lie at 
the middle of the adjoining rail .  The idea i s  not new, 
and has been tried, we believe, on some European road.;;, 
where it was found that although the pounding was 
red uced, and the low-joint difficulty removed, there 
were so many attendant di sadvantages as mor� than to 
neutralize any benefits secured. The separate ele
ments of a double rail m!lst necessarily be bolted to
gether, and the difficulty and labor of keeping the 
bolts tight is enormous. Our recent suggestion that 
the elevated railways in this city would do well, in the 
recon struction of thei r road ,  to introduce the welded 
joint, has been criticised on the ground that, except 
where such welded rai ls  are embedded in concrete or 
Belgian blocks, it is  impossible to preserve their aline
ment, because of the stresses whi ch are set up by ex
pansion and contraction under changes of temperature. 
We are perfectly. aware of the necessity for holding the 
rails  i n  line during hot weather, but are of the opinion 
that if  screw-bolt connections instead of the inade
quate railway spike were used on every tie. and if  
each tie were bolted to the stringers of the elevated 
structure, it  would be quite possible to hold the rails 
in alinement even in the hottest summer weather. 
Such a construction would be costly in maintenance, 
and might not indeed commend itself to the share
holders ; but it would bring relief to the citizens of 
New York from an inferno of din for which there is  
nC) parallel i n  any city of the world .  

. '.'" 

POUND-PE R·HORSEPOWER ECONOMY. 

It seems likely that to the marine engineer will be
long the credit of having built and i ntroduced an in
stallation of boilers and engines that i s  capable of 
doing day by day work on a fuel consumption of less 
than a pound of coal,  per horse power, per hour.  We 
all  remember the world-wide interest which was 
aroused by the quad ruple expansion, five-crank engines 
of the steamship "Inchmona," which were the fi rst to 
bring down fuel consumption to the one pound limit.  
The success of this vessel encouraged the owners of 
the "Inch" line of steamers, and the Central Machine 
Engine Works, of West Hartlepool, England, to follow 
up thei r experiments, and in the "Inchkeith" and 
"Inchdune" the consumption has been brought down 
respectively to 0 .99 and 0.97 pound per horse power 
per hour.  We must content ourselves here with giving 
the salient features of the installation of the vessels, 
and refer our readers to the next issue of the SUPPLE
lIIE="T for the d rawings and full particulars. Of these 
vessels it may be said that every refinement that would 
bring the performance of their  motive power nearer to 
th e theoreti cally perfect steam engine and boiler has 
been installed.  All the cylinders,  with the exception 
of the hi gh-pressure. are lined and jacketed, the last
na med being unjacketed. The cylinderll are completely 
surrounded by steam, all external surfaces being 
well lagged with asbestos. The expansion is quad
ruple. in five cylinders, two of which are low-presdure. 
The boi lers are of the Scotch type, and carry a pressure 
of 267 pounds to the square inch. Above the 
boiler tubes at the front end is a superheater, aQ.d 
above this are nests of vertical pipes for heating tne 
air on its way to the furnace. Special attention i3 
pai d to the feed-water, wh ich is pumpe:l fi rst through 
a contact heater, then through a surface heater and i s  
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filtere(l before passing to the boi lers. The feed-water, 
whie h  at the hot well has a temperature of 96th de
grees. leaves the contact heater at 20:) degrees, amI 
t.he surface heate r at 370 degrees. The steam enters 
the superheater at 412 degrees and leaves it  at 469 % 
degrees. In the tests the temperature of the air on the 
deck of the vessel was 53 degrees, and after leaving the 
heater it entered the furnace at 290 degrees. The tem
perature of the gases on leaving the boi l"r tubes was 587 
degrees; this was lowered 44 degrees in the su perheat
er, and 41 degrees in the air-heati ng tubes. The hot 
gases are drawn through the ai r-heating tubes and de
livered to the smokestack by means of a fan, and such 
i s  the saving of heat that their temperature at the fan 
discharge waa lowered to 319 degrees F., that is to 
say, over 90 degrees below the temperature of the 
steam in the boi lers.  

These rema rkable resu lts were obtaineJ on a lengthy 
trial carrie!.! out between Hartlepool in the North of 
England and Dover.  If, for the sake of compari son. 
the consumption be taken as one ponnd of coal, it  i s  
estimated b y  o u r  contemporary, Engineering, that it 
is  equivalent to a consumption of 15 V� tons per day, 
in a v3ssel carrying 6,170 tons at 9 �� knots an hour, or 
to 1314 tons a day at a speed of 9 knots an hour. To 
put it another way. one ton is carried one knot for a 
third of an ounce of coal, and with coal at $4 a ton 
this would be equivalent to carrying one ton of cargo 
a distance of 275 miles at a cast for fuel of one cent. 

. ' . .  

PROGRESS OF TURBINE PROPULSIO N .  

An important step in the development of the turbine
propelled vessel has j ust been taken in the signing of a 
contract for the construction of a large turbine-propelled 
passenger steamer for use on the Firth of Clyde. The 
ves3el is to be 250 feet. in length, 30 feet in beam, and 
11 feet in molded depth, and she is to attain a speed 
of 20 knots with turbine engines of 3,500 to 4 ,000  horse 
power. Power will be developed on three shafts, by a 
compound turbine ; one hi gh· pressure on the center 
shaft, and two low pressure turbines on the side shafts. 
The determi nation to con struct a vessel of this size 
will be welcomed by the bui lders of deep-sea steamers, 
for it forms the next logical step in a development 
which commenced with the little "Turbinia," and wail 
carried on i n  the 380-ton "Viper" and "Cobra." We 
understand that p robably a contract for a large cross
channel -steamer of about 2 ,000  tons di splacement, 
propelled by turbines, will shortly be let. 

.. I., • 
AIR RESISTANCE OF RAILWAY TRAINS 

Additional light has recently been thrown upon the 
question of air resi stance of railway t rains by experi
m ents which were carried out by Prof. Franci s E. 
Nipher, of Washington University, who, upon being 
ca lled in as an expert in a legal case, in which it  was 
claimed that a boy had been drawn under a fast trai n 
by what is popularly known as "air  suction,"  deter
mined to test the action of a moving train upon the 
air, by actual train experi ments.  The method adopter! 
was to use a hollow cylinder of brass to collect t.he 
air when the train was in motion, the open end being 
di rected toward the front of the train, and the wind 
p ressure being shown by means of a tube connecting 
the after end of the air collector with a water gage in 
the car. The air collector was s o  arranged that it Gould 
be placed at a distance from the side of the car varying 
from nothing to 30 inches. A great number of experi
ments were made. During one lengthy trial, which 
was carried out on an express train from St. Louis to 
Burlington and back, a di stance of 316 miles, in whi ch 
957 measurements were taken . pressures were recorded 
of 0 .95 pound to 2.62 pounds per square foo t, the pres
sure of 0 .95 pound being equivalent to that which 
would be experienced by a person standing 30 inche� 
from the passing trai n, and the pressure of 2 . 6 2  pounds 
to the square foot being that which would be experi·  
enced by a person standing immediately against a car 
with just sufficient clearance for i t  to pass. It was 
estimated that the pressure, when the collector was 
thrust far out into the undi sturbed air,  was 3 . 4 2  
pounds p e r  square foot. These results, it must b e  re
membered, are true simply for a speed of 4 0  miles an 
hour, and at higher speeds of 50, 6 0  and 70 miles an 
hour the pressure would increase p roporti onately. 

... 4' .... 
RELA TIVE FIGHTING U'FICIENCY OF W ARSHIPS. 

We have before us an article by the brilliant Chief 
Naval Con structor of the German Navy, Otto Kretsch
mer, i n  which he offers a meth-od of estimating the 
relative fighting values of warsnips.  This is not by 
any means the first time an effort has been made 
to strike a mean between the various elements of 
fighting power which go to make up the total fight
ing value of a ship. and so arrlve at a total numerical 
fi�ure of each veSi:el. which should enable ships of 
wide-ly different design to be compared di rectly and 
placed in the order of their merit. Such compari sons 
are necessarily of an arbitrary nature, and the value 
numbers assigned to the different elements of efficiency 
will vary in different writers. While the present com· 

llarison is extremely ingenious and carefully worked 
out. the results arrived at are. in the case of the 
United States vessels, to say the least. very astonish
ing. No O�le can accu�e the German Chief Naval 
Con structor of partiality, i nasmuch as the battleship 
"Kaiser Friedrich III." of hi s own navy i s  placed 
eighth on the list of the eleven battleships which enter 
into the comparison . The highest figure of merit is 
awarded to the Japanese battleship "Mikasa," which 
carries 15.23 points . The second most efficient vessel 
i s  also a Japanese battleship, the "Shikishima," with 
14 .15 points; then follow the "Formidable," of 
Great Britain, 1 2  .. ,7 points ; the "Suffren," of France, 
11.70 ; "Duncan," Great Britain," 11. 4 6 ; "Cesarevi tch," 
Russian, 1 1 . 23 ;  "Retvi san ,"  the battleship built by the 
Cramps for Russia, 9.16; the "Kaiser Friedrich," 7.38 ; 
the "Charlemagne, "  of France, 6 .15 points ; the "St. 
Bon , "  Italy, 5. 23 ; and the "Alabama," of the United 
States, 5. 23. While we are quite willing to admit that 
the "Mikasa," with 2 knots higher speed, larger 
coal capacity. and bigger displacement, i s. a better 
ship than the "Alabama," it is, on the face of it, ab
surd to, affirm that the ratio for fighting values is as 
15 to 5. It seems that the data used by the author 
was taken from an Au strian naval annual, and it is 
likely that the gun power of the "Alabama" i s  based 
upon the dupposed use of the old brown powder.  More
over, it is also possible that the normal has been con· 
fused with the maxi mum coal capacity. A few errors 
of this kind will readily account for the low position 
of this vessel on the li st. On the whole, we think 
that the comparative table before us simply afford s  
additional proof of t h e  impossibility of determining, 
except by the actual test of battle,  just what is the 
relative efficiency of warships of wi dely different de
sign . 

. ·e • 

COMPARATIVE COST OF PRIME MOVE RS. 

The present century wi ll  not have run very far on 
its  course before the manufacturers of industrial e s
tablishments will be confronted with the problem of 
making a choice between three or four different prime 
movers, with a view to selecting the one which has 
the strongest recommendation on the grounds of 
economy. This choi ce will not be an easy one, except 
in certain specified localities where the conditions are 
such as to make the adoption of a particular type of 
power clearly .desi rable .  In the nineteenth century 
no choice of powers has presented itself, not at any 
rate in the second and third quarters of the century, 
i n  which the steam engine had established itself as 
the universal prime mover without any serious com
petitor in sight. In the last quarter of the century, 
it i s  true. the wonderful development of the water 
turbine, the electric generator, and the transmission 
line, has brought i nto the field a competitor whose 
superior economy iii undisputed when the competition 
takes place in the immediate locality i n  which the 
water power i s  developed.  This superiority, indeed, 
i s  only challenged whe.ll the increasing length of the 
line begins to multiply the cost of the transmission. 

The most notable developments of hydraulic power 
which have taken place i n  thtl past decade are those 
at Haute-Saboie in France, at Rheinfelden m Uermany, 
and at Niagara ; and the undoubted success of these 
in stallation s has led to the construction of a large 
number of less important plants, that differ from these 
merely in the magnitude of power developed,  and the 
details of the turbines and generators. It is  probable 
that at the present writi ng the total amount of hy
d raulic electric power which is  now being generated 
the world over i s  somewhere between 400 ,000  and 
500 ,000  horse power.  There are signs, in the opening 
years of the century, that a thi rd competitor in the 
generation of large quantities of power in central 
stations has appeared in the shape of the utilization 
of furnace and producer gas in gas engines of large 
dimensiond. Gas e"!gines of as  high as 700 horse 
power have been built, and they are working smoothly 
and economically, while at several mills in Belgium 
the blast furnace gases have been used for d riving 
gas engines which supply the blast. 

The question of the relative economy of steam, water 
and gas was treated at considerable length in a paper 
presented by Mr. J .  B .  C.  Kershaw at a recent meet
ing of the British Association, and the conclusions 
which were reached were based upon a large amount 
of data, which had been carefully gathered from 
various existing plants. In order to secure a common 
basis of comparison the author has calculated the 
results upon the basi s of the cost per year of 8,760 
hours, the results being tabulated in connection wi th 
the locality in which they were achieved, with the 
object that local conditions, such as cost of labor, 
fuel, tran sportation, etc . ,  mi ght carry thei r  full weight. 

In regard to hydraulic power there is considerable 
vari ation in the cost, due chiefly to the wide differ,ence 
in the first cost of the plant. But little preliminary 
work was required in some cased, while in others 
there was a vast amount of costly work in the construe· 
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tion of canals, foreuays. tailraces. anel other con
comitants of a hydraulic-electrie installati on. The 
first cost per horse power varies from $17, at Vallo rues, 
to $320,  at Lyons, }<'rance. The charge to consumers 
i s  determined very largely uy the cost of the distri
bution. Thus, in Norway, the price per electric horse 
power, per year of 8,7ll0 hours, i s  $5 ,  while at Niagara 
the average price i s  $21 .  the charge depending con
siderably npon the amount that i s  required by the 
consumer. 

From the estimates of the lowest practicaule cost 
of steam power we gather that i n  America the lowest 
practicable cost for steam per horse power per year 
is under the most favorable conditions $17.50 ,  and in 
the United Kingdom $18. In Switzerland the lowest 
cost of steam power is  placed at $45 per year. Under 
normal cond iti ons, for steam power to compete suc
cessfully with water power, the former must be gen
erated in uulk. I f  this be done, it  is estimated that a 
50 ,000-horsepower plant using coal at $1 .75 per ton 
conld produce power at a cost of  $18 per horse power 
per year. 

With reference to gas power, the author is of the 
opinion that the cost depends greatly upon the source 
and character of the gas, while to realize higher econ
omy for gas engines over steam engines, it is  not nec
essary to u se the largest sizes, the economy ueing 
particularly marked in motors of moderate size. I t  is 
estimated by Meyer that if  ulast furnace gas be nsed 
the cost of an electric horse power per year will be 
$20 ,  and that with the use of Mond producer gas the 
cost will be $25 per year. 

Summing up, a comparative estimate based upon the 
lowest actually recorded cost for water power and 
steam power shows that hydraulic power in Canada 
is being produced at a cost of $6 .25  per annum,  that 
in England the lowest actual cost of steam per horse 
power is  $20 per annum, while in Germany, with gas 
engines u sing furnace gas, the lowest estimated cost 
per horse power per year is  $20,  and in England, with 
the use of producer gas, the lowest estimatee\ cost per 
annum per horse power i s  $25 .  "\Vhile this comparison 
verifieS the general opinion that i f  the first cost i s  not 
excessive, the water turbine i s  by far the cheapest 
of all prime movers, when the first cost of the hy
draulic plant i s  heavy, or the transmission line ex
ceed s a certain length, the difference between the 
relative cost of water, steam, and gas power gradually 
disappears. 

EFFICIENCY IN ACT ION. 

I s  it not to be inferred from remarks in the Decem
ber 1 * i ssue of  the SClEYfIFIC A:lIEl{!('AX on "The Com
parative Efficiency of the Krupp, Armstrong and 
Schnei der-Canet Guns" that the naval ordnance expert 
secures efficiency of fire rather more through the mp
dium of high projecti le velocities than that of projec
tile wei ght s ?  There appears, however, to be an excep
tion to this rule, in the case further on recited,  as 
relates to the German navy. It is well known that 
projectiles disproportionately reduced in  the matter of 
weight for the caliber are so conditioned as to have 
im parted to them extremely high muzzle velocities 
without at the time exceeding the prescribed pressure 
limits, and the error of thi s practice cannot be better 
appreciated than in the case of cork or wood projected 
from a rifle and made to penetrate resisting media, like 
that of wood, plank or glass, and without change of 
form, when the penetration follows the instant of 
passage of such projectile from the bore of the gun.  

I f  we consider thi s matter of  projectile weights and 
velocities from the small arm standpoint, it  wi ll be 
found that there i s  a special ratio of weight to the 
area of cross-section for small arm projectiles, which 
serves as a gui de in the ballistic problem, this ratio 
being 3,000 grains per inch area of cross-section. 

It  would therefore be unwise,  before a ratio has been 
settled upon in the construction of  any projectile, to 
determine beforehand upon any arbitrary velocity. It 
would be better i n  the first place to properly propor
tion the p rojectile and after that ascertain. by experi
ment the velocity which shall accord or accommodate 
itself to the powder pressure restricti ons. Proceeding 
upon any other line is  ausolutely i ncorrect and i s  of  
the nature of ignorance or pretense. Keeping in mind 
this idea our argument may be carried to a legitimate 
conclusion. 

The writer of the article before referred to states 
that the velocities employed in  the naval service are 
much higher than those com mon to weapons for fie�d 
guns, and that "regret is expressed by many naval offi
cers to see the 13-inch gun displaced by the 1 2-inch, 
the hitting power of the 13-inch shell at long range 
being considerably greater than that of the older 1 2-
inch shell." Are we to infer from this that the wei ght 
of the 1 2-inch projectile has been reduced in a ratio 
to its area of cross-section not i n  accord with ballistic 
requirements and the purpose of increasing its muzzle 
velocity to secure a muzzle energy approaching that 
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of the 13·ineh ri fle, bl! t whieh ratio of  construction 
results in disproportionate loss of energy at battle 
range s ?  

T h e  relative weights of properly proportioned pro
j ectiles for the 13-inch and 1 2-inch calibers with like 
"secti onal density" requires their ratio to hold al 
figures of 17 to 14, that is  inversely as the square of 
the diameter of their cross-sections, and not as the 
cuue of this homologous line where a similar propor
tioned projectile i s  sought for. 

"When the public hears that a gun of a certain cali
uer is capable of a velocity of 3,000 feet per second, as 
against velocities of 2 ,600 feet per second in other 
guns of the same caliuer," it is u sually inferred that 
"the high velocity weapon i s  incontestably the most 
effective," whereas should consideration not have ueen 
given to the weight of projectile employed, the state
ment is  quite misleading. 

\\'hat, we ask, i s  the purpose of the naval ordnance 
expert i n  so constructing projectiles as  to be ill-propor
tioned to ballistic requi rement s ?  Are his estimates 
uased entirely upon work at close quarters or short 
ranges, where muzzle energy is  the criterion of effi
ciency ; or is the sacrifice due to an effort to provi de 
the greatest total number of rounds that the restric
tions of vessels' ton d i splacement will permit ? What 
is the value of muzzle energy and penetration, if fol
lowed by anything assimi lating the instauility in fli ght 
of cork or wood projectiles or where the impact energy 
at ranges where real work is expected to be accom
plished is disproportionately and materially reduced ? 

"In determining upon the armament of their navy, 
the Germans have evidently been governed by this con
sideration ( the hitting power of the proj ecti le), for it 
is a fact that Krupp guns, with which their ships arc 
armed, fire projecti les which are considerably heavier 
for any given size of gun than those used in any other 
navy. 

"Although the muzzle velocities given in the 
uallistic tables of these guns are not so hi gh as  those 
of  other nations, the muzzle energies are greater, and 
the 'remaining energies' are enorrnously so." ( The 
italics are ours.) 

Here the German at least appears to be working on 
proper lines,  and whatever reason there may be to 
justify a variety of velocities  and proj ecti le weights 
for the like caliber guns, it is not at all clear that 
because the 13-inch rifle in our service i s  disparaged by 
a comparison of its muzzle energy with that of its 
rival the 1 2-inch, our land defense should be expected 
to discount stable platforms and favorable conditions 
as  to weights and their accessories incident to and 
necessary for the service of  mon ster rifles. Certain 
it  is this land defense must not be and never will be 
subordinated to the restrictions i mposed upon bat
teries afloat, nor can it afford to avail itself of all ad
vantages of the kind noted. 

The one and half per cent of  hits, of all shots fired 
at Santiago by our fleet in the running fight with 
the enemy, showed more favorauly for the smaller 
and so-called "rapi d-tire guns" than for those of larger 
caliber; but this engagement is  in significant in com
parison with conflicts yet to be anti cipated upon the 
sea. There has been nothing either here or at Mani la 
to suggest the dismounting of the heaviest type of  
guns on our seaboard, or the removal of disappearing 
carriages where already they have ueen placed. 

Revertin g  again to the small arm or miniature phase 
of  the problem, here at least is a sphere of action 
where the fighting factors on land a"nd sea are bound 
by common ties and should be governed by common 
principles. A caliber, 0 . 2 3 ,  was at first selected for 
the navy rifle, and a 135-grain bullet was at first 
adopted and then di scarded in favor of the 1 1 2-grain 
miniature capsule. 

In thi s instance had the same prejudice for light 
weights and high velocities permeated the entire sys
tern ? How much better it would have been to follow 
the ratio ( 3 ,000 grains per inch area of cross-section ) 
employed in the 0 .45 caliber Hotchkiss navy rifle in the 
army 0 . 45 caliber Springfield small arm, and one which 
had been accepted for the army 0 . 3 0  caliber magazinc 
arm. 

What follows 'from the 2 , 7 0 0  feet per second muzzle 
velocity of  thi s 1 1 2-grain bullet ? A falling off from 
the extravagant start to 971 feet at one-half mile range, 
while,  on the other hand, a well-proportioned bullet 
of 135 grains weight for the caliber, with its start of 
2 ,500 feet per second ,  makes a showing by some 4 0  
feet per second in excess of  t h i s  "remaining velocity" 
at thi s half-mile range. 

In  other words, the di sproportioned bullet has lost 
1 ,729 feet or 6 6  per cent of its original velocity, while 
the well-proportioned bullet loses but 1 ,490 feet or 60 
per cent of its original velocity, and both arrive with 
energies i n  the ratio of 234 to 305 foot-pound s  respec
tively in  favor of the bullet of  proper weight. What 
has the high veloci ty advocate to say. after thi s ?  

Further than this .  the lesEer weight o f  bullet at 
the greater mile range by computation indicates but 

90 foot-pounds "remaining energy." against 1 3 0  foot
pounds for the greater weight projectile of the same 
caliuer, and thi s notwithstan ding the fact that the 
muzzle velocity of the more weighty bullet was but 
93 per cent of that of its li ghter competitor. 

In the foregoing comparison of uallistic properties  
the writer has  erred on the right s ide  of the argument 
by assuming values for velocities in the computations 
so great as 2,700 and 2 , 5 0 0  feet per second, whereas 
such velocities cannot be and never have been realized 
in practice. Computation somewhat nearer the mark 
will be found in estimates of 2 ,500  and 2 , 3 0 0  foot
second s  resp�ctively, and such ratio will be u seful and 
comparable with that of the 0.30 caliber rifle projectile, 
which is the present adopted caliber for both services. 
The muzzle velocity for the 0.30 caliber arm does 
not exceed 2,000 feet per second, but its weight of 
bullet ( 22 0  grains) more than compensates for this. 

The efficiency of this 0.30 caliber weight of projectile 
with but 2,000 feet per second muzzle velocity is quite 
marked at the half-mile range, and even allowing a 
start of 2,700 feet per second for its l ittle ( 11 2-grai n )  
competitor t h e  ratio of velociti es f o r  these bullets for 
this range i s  as 901 to 971 respectively, and their "re
maining energies" for the range as 234 to 397 i n  favor 
of the 0 .30 caliber bullet. a ratio falling off to 175 and 
90 foot-pound s respectively at a range of one mile. 
I f  anything were wanting to stimulate the practical 
man in his effort to secure the greatest efficiency with 
arms of all calibers it would be to look a little closely 
into this matter of weights. X. 

. .� . 
SCIENCE N OTES .  

A fi r e  in t h e  pathologi cal museum of t h e  UniverSity 
of Berlin on January 16 damaged Prof. Virchow's col
lection of skeleton s and other objects. 

The new mint at Phi ladelphia, Pa. ,  is being sumptu
ously decorated with glass mosaic. The mosaics with 
figures are eleven in number, and have been designed 
by Mr.  William B .  Van I ngen. 

The patrol wagons of Allegheny, Pa., have been 
equi pped with medical ou tfits, and the sergeants of 
the police have been instructed how to render aid to 
the sufferings of victims of accidents. The equip
ment includes antidotes for poi soning, dressings for 
burns and almost everything that i s  used in emer
gency cases. 

A large pottery firm in Stafford shire ( England) has 
been carrying out a series of experiments with a 
view to manufacturing glazed china without white 
lead. The mortality among the workers, due to white 
lead poi soning, i s  heavy, and efforts have been made 
for some time past by legi slative and other meth?d s 
to reduce the misery of the employes engaged in this 
trade. The firm in question has produced numerous 
articles by an improved process, which are equal in 
every respect to those produced by the white lead 
process. Attempts are also to be made to apply the 
system to the manufacture of  earthenware. 

The Comte da Schio is busily engaged in the con
struction of hi s airship. The first vessel will  be a 
small one, measuring only about 100  feet in len gth. It  
will  have accommodation for two passengers. The 
power for propelling the vessel will be placed in the 
fore part of the car. Should the preliminary trials 
prove successful the Comte proposes to construct a 
larger machine. The Duke of the Abruzzi is dis
playing a keen i nterest in the i nvention, and has 
expressed a desire to accompany the inventor upon 
his  maiden voyage. Should the machine prove suc
cessful it is  quite possible that the Duke of the 
.;\.bruzzi may take it  with him upon his  next Arctic 
expedition. The Comte does not claim to be able to 
sail against the wind. His  intention i s  rather to take 
further advantage of the win d s  blowing in the direc
tion in which he i s  traveling, to aid him in the steer
ing of his machine. 

The strike among the lace workers  of  Calai s will 
have the effect of considerably injuring thi s important 
French industry. No less than 14 ,000  employes are 
standing idle.  For some years past the competition 
between the Calai s and Nottingham lace manufactu
rers has been very acute, and now that cessation of 
work has ensued at the French center, the lace makers 
of  Nottingham will  reap inestimable benefit. The 
specialty of the Calai s trade industry, however,  is  
the manufacture of the silk lace for mantle makers, 
but, owing to the demand for the article being very 
limited, it is not anticipated that the Nottingham 
makers will compete very energeti cally in this fiel d .  
I t  i s  in t h e  manufacture of t h e  Valenci ennes, fancy 
cotton laces, and cotton fancy nets that the French 
trade will suffer. The French article has never been 
equal in quality or fini sh. to the English product, and 
consequently it  has been somewhat cheaper, but once 
the trade returns to Nottingham it i s  doubtful whether 
Calais will ever regain it,  owing to the tendency 
among the En�li sh manufacturers to low2;' their 
prices. 
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THE SPONTANEOUS BREAKING 01' AN INKWELL. 

If a mass of molten metal or of glass be allowed 
to cool suddenly, the outer portions will  be chilled 
while the inner portions are still  hot, and the thinner 
portions will be cooled more quickly than the thicker 
portions. The arrangement of  molecules which re
sults from this unequal cooling leaves parts of the 
mass under a tension so great that a very slight shock 

- .  

SPONTANEOUS FRACTURE OF AN IMPE RFECTLY 

ANNEALED INKWELL. 

or even a change of temperature may cause fractures. 
That is  why lamp-chimneys often break so mysterious
ly, and that is why the inkwell of  which Mr. George 
L. Minnott, the postmaster of Worcester, Mass . ,  sent 
us the picture herewith repro-luced, cracked so curious
ly when ink was poured into it. 

GlaEs vessels not properly annealed may be kept 
for years before they break ; for it  is 
only under certain conditions that such 
accidents occur. Every boy has seen 
those curious "Prince Rupert' s  drops"
made of  molten glass which has been 
d ropped into water and thus suddenly 
chilled-the heads of which are so hard 
that they resist sharp blows, but the long 
tails of  which, when broken, suddenly 
destroy the unequal strains and reduce 
the d rops to mere dust. Another Singular 
instance of unequal strain is  to be found 
i n  the Bologna flask, the body of which is 
capable of wiChstanding severe blows, but 
the thick bottom of which i s  under so 
great a temi on that it is shattered by a 
slight scratch. 

The post office inkwell  is  meroiy a modi
fied Prince Rupert drop or Bologna flask, 
imperf8ctly annealed and easily broken 
by a sudden change of temperature or by 
a blDW properly delivered . 

• f • ,. 
THE SlJBWAY OF THE CITY OF BERLIN. 

The building of the elevated railway of 
the city of Berlin has so far progressed 
that the major portion of the structure 
is now almost completed. The subway 
system which, together with this elevated 
railway, will relieve the congestion of 
Berlin's traffic, i s  also in the course of 
construction, and is  now, according to 
the Illustri rte Zeitung, in its most in
teresting stage. 

tight asphalt-felt sheathing and concrete side walls 
were built. 

Before the roof is placed upon these side walls, the 
earth and rock still remaining is excavated and car
ried away by open box-cars either to those places 
where it can be utilized o r  to the Landwehrkanal ,  
where it  i s  loaded on scows. When the excavation 
for the tunnel has been carried to the full depth, con
crete is laid to receive a water-tight sheathing, con
sisting of three layers of asphalt, which are connected 
with the asphalt-felt of the side wall sheathing. The 
tunnel is therefore embedded as it were in a continuous 
water-tight trough. The floor of  the tunnel consists 
of concrete three and one·quarter feet thi ck. The roof 
j,; formed by extending steel beams, spaced 5 feet apart, 
from wall to wall of the tunnel and filling in the spaces 
with arched concrete, which is finished off flush with 
the tops of the ·beams. Over the enti re surface, thus 
formed, a water-tight sheathing of asphalt-felt is  laid. 
By reason of the exceptional width of thi s portion of 
the tunnel, iron pillars will  be set up between the 
tracks, except at those places where switches may be 
necessary. 

The second stretch of this underground road will 
be constructed in a similar manner. As our first illus
tration shows, the tunnel is built so that the street 
traffic is interfered with as little as possible. 

I n  order to drain off the water which is  here and 
there encountered, pipes are laid at each side of the 
tunnel ( as shown in Fig. 2 )  through which the water 
is pumped by centrifugal pumps to a main leading 
to the Landwehrkanal. After the water has been thus 
removed, excavation can be resumed . To prevent cav
ing in, the sides of  the excavation are shored up with 
boards and cross braces, the shoring being removed as 
the construction of the side walls  progresses. 

Fig. I.-THE BERLIN SUBWAY IN TAUENZIENSTRASSE. 

FEBRUARY 9, 1901. 
A LENS ATTACHMENT FOR LAMPS. 

In order to increase the i lluminating power of lamps 
a Cincinnati inventor, John C. Molloy, places a tubular 

TUBULAR LEIiS FOR LAMPS. 

lens around the lamp-chimney opposite the flame and 
holds the lens concentrically with the chimney by 

means of a retaining and spacing ring, 
so that an air-space is left. By this ar
ran gement the lens is securely held in 
place on the lamp and so refracts the 
l ight that the illumination of a room is 
effectually increased. 

••• 
rj"llc r.l'raus-!Sibcrian Hail"ray. 

The Trans-Siberian Railway author
ities have had a great deal of trouble 
with Lake I::likal. The lake is  about 6 5  
miles wide, very deep, a n d  exceedingly 
stormy the greater part of the year. 
The banks are very marshy for a 
long di stance from the water line 
to the hard surface. At present 
they have large ice breaking steamers 
of the Ameri can system, with barges 
attached for transportation of passengers 
and merchand ise. The cars are also con
veyed on these barges. This preliminary 
arrangement was made, as they were 
in a hurry to make connections, while 
at the same time they were surveying a 
line around the lake. It sometimes hap
pens that passengers and cars cannot be 
landed on the other side, in con seque_:ce 
of the storms on the lake, and are kept on 
board of the steamers from twenty-five 
to forty hours at a time. 

At p resent they have finished the sur
veying of two Kroogo-Baikal lines. The 
word "kroogo" means "circuit." One of 
these ILles has been selected and will no 
doubt be built in the near future. This 
will run by way of Olchy and Toogoont
chili ,  thus avoLling a number of tunnel s, 
so that in the whole di stance from 
I rkutsk to Kooltooga it will only be nec
essary to build two tunnels, each 1,lZ0 
feet long. By this means several million 
rubles will  be saved which were expected 
to be expended in the construction of the 
line around the lake. Engineers believe 
that if the selected line is  again carefully 
looked over even the two tunnels can be 
avoided, and in this case there will be 1'0 
underground excavations to be made on 
this section. 

4 .•.• 

From the main road of the system, ex
tending from east to west ( from the 
Warsaw Bridge to the Zoological Gar
dens ) ,  a branch line, about 1,200 yards 
in length, runs to the Potsdamer Platz 
and ends there in an underground ter
minal. From the junction of this branch 
line with the main line, the road de
scend s  4 . 2  meters ( 13 . 7  feet ) below 
the surface of the Potsdamer Platz, pass
ing first over a bridge which spans the 
Landwehrkanal and then running down 
a ramp between Kothenerstrasse' and the 
Potsdamer Ringbahnhof toward the 
Droschkenplatz ( cab-stand ) of the Pots
dam Station. The down grade or ramp 
carries the road beneath the street level , 
fl';)m the Droschkenplatz to the Pots
dD-mer Platz, a distance of about 3 0 0  
meters ( 9 84  feet ) .  T h i s  part of the road 
under the D roschkenplatz is so far ad
vanced that the form which the subway 
will assume can easily be seen. Here 
the subway is to be made wide enough 
to accommodate four tracks. Excava
ti ons to a depth of 3 . 5  meters ( 11 . 5  feet) 
were first made. Then, in the line of the 
walls of the tunnel , trenches were d ug 
down to the lowest level of the tunnel 
excavation. In these trenches a water-

Fig. 2.-EXCAVATIONS FOR BERLIN SUBWAY, SHOWING THE WAfER FIPES. 

WIRELESS telegraphy in Honolulu and 
the various i sl ands of the Hawaiian group 
is now in practical working order. The 
stations on the vari ous i slands hav· all  
been establi shed, and the tests made show 
that everything is in perfect order. Com
mercial messages will now be received. 
The service will inclllde all of the islands 
except KauaL One station i s  at Honolulu, 
one at Hilo and one on the i sland of 
Lanai; the latter is the connecting sta
tion between the two others. By means 
of a cable messages can be sent from 
Lanai to the island of MauL 
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FEBRUARY 9, 1901. 
THE TELEPHONE AUT O-COMMUTATOR. 

Everyone who is obliged to use a telephone knows 
how long it  takes to make connections in  the central 
office. Inventors have d reamed of devi sing some 
means whereby it would be possible to permit sub
scribers to call one another without the aid of the 
central office. 

Such a scheme seems visionary at first sight, since 
a. person naturally asks how i t  could be possible for 
an apparatus, at any instant, to select,  out of  ten 
thousand subscribers, any two who wi sh to be momen
tarily connected. 

It is a fact that during the twenty years that tele
phone lines have been operated it  has been impossible 
to accompli sh this object, although several apparatus 
have been proposed and tried. The Direction Generale 
des Postes et des Telegraphes, which has conducted 
the French telephone system since 1891, installed in its 
offices about three months ago, says La Nature, a trial 
apparatus i nvented by an American and called an 
"Auto-Commutator ,"  which appears to combine all 
the features requi site for attaining the end desired. 

The auto-commutator gives direct communication 
at once, without any confusion in  the line, and as
sures entire secrecy of the conversation. If the sta
tion called up is "busy" the subscriber calling is at 
once notified of the fact by a peculiar humming sound 
produced by his in strument. 

We will not undertake to give a complete descrip
tion of the mechanism by which these different re
sults are obtained, but will endeavor merely to explain 
the principle of the system. All the subscribers are 
connected with a central station ( Fig. 3 ) ,  where each 
is represented by a commutator apparatus ( Fig. 1 )  
at which terminate the line wires of all the other 
su bscri bel'S. 

Each subscriber has an instrument (Fig. 2) which 
comprises a battery, the u sual devices for conversa-

Fig. I.-DETAILS OF A SUBSCRIBER'S COMMUTATOIt 

AT THE CENT RAL STATION. 

tion ( transmitter, P, and receiver, E ) , a call bell ,  and 
a special mechani sm which i s  indicated at the exterior 
by a dial,  L, provided with figures of the deci mal 
numeration. This dial i s  movable around a central 
pivot, and i s  provided at its circumference, opposite 
each figure, with an aperture into which the finger 
may be inserted. In order to form any number what
ever, each of the figures that goes to make up the 
number i s  brought in succession opposite a stop fixed 
beneath the dial. After each figure is thus indicated 
the finger is removed from the aperture correspond
ing to such figure, and the dial returns automatically 
to its initial position. The dial in its motions carries 
along with it a toothed wheel which is  connected with 
the battery and breaks the circuit of a number equal 
to the figure indicated by every movement. For ex
ample, when the finger is inserted in aperture 5, and 

J Citutific �tutricau� 
the latter is moved to the stop, five emissions of cur
rent are produced in the line. The commutator 
placed in  the central office i s  actuated by this current. 
An electro-magnet, E, at each emission causes a ver
tical rod, ABC, to ascend one notch. This rod car
ries three horizontal pins, which can be brought in  con
tact with the extremities of all the wires. The wi res 
are arranged circularly, one alongclide of the other, in 
superposed rows, at the bottom, D, of the apparatus. 

It i s  therefore possible, from the calling station, to 
determine the vertical position of the pins 1 ,  2, 3 oppo
site the row which has been chosen. And by the 
rotation of the rod,  ABC, the hori zontal position of 
the same pins, which must be assumed in order to 
make the necessary contacts, can be likewi se de
termined. In order to obtain greater resources in 
the combinations t�e two line wires are u sed separate
ly,  and one or the other is employed , according to cir-

rung the telephone receiver i s  unhooked. If  the line 
is already in use the subscriber hears a humming 
that indicates the fact to him. The receiver i s  hung 
up and the subscriber waits a few minutes before 
making another call. 

From what has been said i t  follows that it i s  pos
sible to bring the pins of the commutator rod i nto 
contact with all the lines of which the extremities 
end at thol.l bottom, D. This condition alone would 
suffice for a number of subscribers not exceeding a 
hundred, but, in order to avoi d the use of too large 
a number of these apparatus, when there are several 
thousand subscribers, an arrangement has been adopt
ed by which it  is possible to combine them in groups. 
The one actuated first seeks in one group the "thou
sand" demanded, and i n  another group the hundred 
and the units corresponding to the number called 
up. Such combination of the apparatus, which i s  ob-

Fig. 2.-SUBSCRIBER'S APPARATUS-EXTERNAL AND INTERNAL VIEWS . 

.. ------ .. - ------

Fig. a.-CONNEC TION OF Al·L THE COMMUTATORS AT THE CENTRAL STATION. 

cumstances, the earth being used as a return cir
cuit. After the use of one wire for the emissions 
of  current to give the vertical motion by means of 
the electro-magnet, E, the second i s  u sed for determin
ing the horizontal motion by means of the electro
magnet, H. This changing of wires is done auto
matically at the last revolution of the dial. Hence 
the dial should always be made to effect the same 
number of movements, whatever be the number to be 
inscribed. In the apparatus now under experiment 
in Rue de Grenelle, for example, which is constructed 
for 9 , 9 9 9  subscribers, it is necessary always to in
dicate a number of  four figures, with the exception 
that zeroes may be used at the beginning. After the 
subscriber has thus marked the number of the corre
spondent whom he asks for, he has merely to push 
the button of the call bell, which receives its current 
from the central station. After the bell has been 

tained by means of the third contact pin, is analogous 
to that which is  now made between different di strict 
offices or between the groups of the same offices. It 
permits of doing duty for an unlimited number of sub
scribers, so to speak. Nevertheless, upon the whole, 
although the pieces of  the mechanism are not very 
complicated, there results, from their great number 
and the multiplicity of the automatic contacts that 
must be made, a certain compli cation that increases 
with the number of the subscribers. So, in order to 
begin the practical application of this system, which 
has given good results up to the present i n  the ex
periments that have been made with it, M. Mougeot, 
Under-Secretary of State, has decided that the in
stallation should be effected in the first place in a city 
with but a hundred subscribers. 

The apparatus is quite costly, since it must be 
constructed with great care; but the price is  of small 
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86 
consequence in comparison with the capital repre
sented by the salaries of the personnel that they re
place. At all events, the operation i s  exceedingly 
simpl!, ; communi cati ons are obtained with very great 
rapidity, and the rather acrimonious remarks that 
are so frequently exchangeu between the subscriber 
ar;d the "telephone girl" will  be di spensed with. 

THE HAMBURG· AMERICAN YACHT " PRINZESSIN 

VICTOPIA LUISE . "  

It  is n o w  about ten years a g o  that t h e  Hamburg
American Company maue the experi ment of sending 
one of their regular passenger steamers, the "Augusta 
Victoria,"  for a winter trip from Hamburg to the Med
iterranean. The venture was lookeu upon as some
what in the nature of an experiment, anu it was under
taken partly with the object of giving employment to 
the vessel during the slack season of  the transatlantic 
trade. The tour was such a thorough success that l.t 
was determined to make New York the starting point 
of the next trip, the results of which were such as to 
justify the company in instituting a regular winter 
service of  this kin d .  In t h e  earlier years of t h e  ven
ture, the greater proportion of the passengers were 
European ; but of late years Americans have shown 
such a growin g  appreciation of these tours. that to-day 
the bulk of the passengers are taken aboard at Ne w 
York city. 

For some time past the di rectors of the company 
have reali zed that the popularity of  these OrientJ,1 
tours would be greatly increased i f  a vessel were 
specially designed and built for the service, and i n  
the handsome yacht which forms the subj ect o f  our 
front page i llustrati on, they have embodied all  those 
features ;)1 convenience and comfort that have been 
suggested by the experience of  the past decade. The 
"Prinzessin Victoria Luise," which has ·been so namell 
in honor of the youngest child and only daughter o f  
t h e  German Emperor. conforms i n  her appearance, 
speed and appointments to the present accepted ideas 
of what goes to make up a first-class cruising yacht. 
With the exception, perhaps, of the new royal yacht 
recently built in Great Britain, she has the largest 
di splacement of an y yacht i n  the world, although her. 
speed is considerably lower than that of the Russian, 
German and British imperial yachts. The "Queen's  
Yacht," as she has been called, i s  4 2 0  feet  long,  with 
50 feet beam, 18 feet d raught and a speed of  2 0 , 5  
knots, h e r  displacement being 4 , 7 0 0  tons, or 200  more 
than the "Victoria Luise." The "Victoria Luise" is 
450 feet in l ength by 4 7  feet in beam, with a 
molded depth of 30 feet, and a trial speed of 16 knots. 
The Russian imperial yacht "Standart" is 410 feet in 
length, 5 0  feet  7 inches i n  beam, has a d raught of  2 0  
feet, and a trial speed of 21 .5  knots. T h e  "Hohenzol
lern" is 370 feet in length, 4 5  feet in beam, has a 
molded depth of 33 feet, and a trial speed of 21 knots, 
The "Prinzessin Victoria Luise" is d riven by twin
screw, triple-expansion engines which indicate 4 ,000  
horse power when the vessel is  traveling at 16 knots 
an hour. Her ordinary cruising speed, however, will 
lle about 13 % knots an hour. 

As will  be seen by our engravings, she has all the 
eh aracteristics of the modern yacht, such as the clipper 
bow, bowsprit,  long overhanging stern, and ample 
promenade deck room. The vessel is  given up entirely 
to the accommodation of passengers and crew. There 
are no second or third class accommodations, and the 
staterooms are lofti er and more roomy than those 
which are found on the transatlantic servi ce. Passen
gers are accommodated on three decks, known as the 
saloon deck, the upper deck and the p romenade deck, 
There i s  also a large ,gymnasium l ocated amidships 
between the two funnels on the boat-deck. The dining
saloon, which is on the saloon deck forward of the 
boiler room, accommodates a little over 200  passen
gers, this being the number that can be carried when 
the ship i s  completely full. A particularly pleasing 
feature i n  the saloon is a series of high-class paint
ings,  representing the harbors of Con stantinople and 
Sydney, and various landscapes in Germany and in 
North America. One of our views i s  taken from thl� 
gallery on the upper deck and shows the open wei! 
through this deck and the promenade deck, by which 
light is received from a broad glass dome above the 
social hall .  This arrangement i s  similar to that on 
th e "Deutschlan d , "  and lly givi ng an open view through 
three decks it  affords a sense of spaciousness which 
is  decidedly pleasing. The upper deck is  devoted en
t i rely to staterooms, while on the promenade deck 
above are the social hall, library and smoking-room. 
The former is tastefully decorated and furnished in 
red , the walls being enriched with a series of beau
tiful paintings illustrative of  scenes in the Mediter
ranean and the Orient. The smoking-room is  finished 
in carved oak and the walls are relieved with num
erous majolica paintings, i l lustrative o f  various 
aquati c sports. Agreeallly to her duties as a yacht, 
the "Prinzessin Victoria Lui se" afford s a particularly 
spacious promenade on the promenade deck, and a nov-

Ii C itu t if ic  �tutticau. 
el feature, now introduced for the first time, i s  the 
p rovision of deck shelters, which are formed by ex
tending aft the walls and roof of two of the deck 
houses, thus providing an open ai r shelter, where pas
sengers can get the sea air without lleing exposed to 
wind and spray. 

Immediately aft of the larger of these shelters is a 
space measuring about 45 feet by 50 feet, in which the 
hatchways have been laid perfectly flush, in order to af
ford a smooth daneing floor. A permanent awning 
framework is  provided,  with a view to entirely inclos
ing this over with canvas, and thus affording a shel
tered ball-room, the orchestra being placed in the per
manent shelter above described. 

Another novel feature which has lleen carried out 
on quite an elaborate scale is  the gymnasium, of which 
we present an interior view. It is fitted with Dr. 
Zander's  system of  gymnastic apparatus. of which 
there are fully a dozen different electrically operated 
pieces installed.  One of  these, which is known as 
the horse, is  intended to imitate the movement of a 
trotting horse, vertical and slightly hori zontal recip
rocating movement lleing imparted by means of cams 
and connecting rods. There are also a llicycle. a 
form of rowing machine, and the customary chest 
weights, dumb-bells and Indian clubs. Most of the 
apparatus, however, i s  designed to enable the user to 
subject himself to more or less violent mechanical 
massage, the rublling and kneading being performed 
by rapidly reciprocating ru bber-tired wheels. 

The yacht 'started on Saturday, January 26 ,  for her 
first cruise, one of  thirty-five days to the West Indies 
and Venezuela. She will touch at all the more import
ant points in the islands and at La Guayra, where a 
stop will  be made for several days' trips i nto Venez
uela. Here it may be mentioned that on account of the 
great number of landings which are made in the course 
of a tour, the yacht is provi ded with two large naphtha 
launches, each capable of  holding forty passengers, 
and six li feboats which are constructed on the lines 
of a surfboat, to facilitate landings at points where 
boats of this type are required. On her return to 
New York, the vessel will  start on a fifty-seven days' 
cruise to the Mediterranean and the Black Sea, and on 
the following May a three weeks' trip will  be taken 
around England,  Ireland and Scotland.  Then there 
will  follow two trips to the North Cape ; and the season 
will close with a voyage through the Baltic, touching 
at the i mportant points, including St. Petersburg. 

... . .  I .  
S U'iss Hydrall l i "  P l a n t .  

A new hydraulic plant is  to be installed i n  Switzer
land by a large company. The motive power of the 
Avancon will be uti lized for a generatin g  plant which 
will furnish electric li ghting for the town of  Besc with 
its numerous hotels, and for the transmission of power 
to various enterprises i n  the nei ghborhood . A large 
part of the cunent will be used for the new rack-and
pinion electrie railway which runs from Besc to the 
towns of Gryon and Villars. The hydraulic plant will  
include a dam of 3 2  feet upon th e Avancon, from which 
a canal of 4 ,300 feet wi ll  run underground to a reser
voir, and from there a conduit of 1, 2 0 0  feet lea ds to 
the t u rbines. The generating station will be laid out 
for six groups of  turbines and dynamos.  The head of 
water will be nearly 5 0 0  feet,  giving 1,3 0 0  horse power 
at the turbines during low water, and 2 ,400  horse power 
for the greater part of the year. The installation of 
the reservoir and canal will be carried out by the use 
of  "beton arme," on what is known as the Malgarim 
system. The high-pressure conduit i s  in cast iron lai,] 
upon the surface ; an overfiow conduit in cement will  
be also provided,  this being 9 10 feet long. The Std
lion will  be equipped with six hi gh-pressure turbines 
of the Escher-Wyss pattern with horizontal axes, each 
giving normally 400 horse power at 600 revolutions : 
they are provi ded with automati c regulators of im
proved type.  The dynamos are direct-connected to the 
turbines, four of  these t,eing Yvestinghouse three-phase 
alternators giving 3 :3  amperes per phase at 3 . 20 0  volts. 
The remaining two dynamos are six-pole direct current 
generators having a capacity of 300 amperes at 7 0 0  
volts. T h e  s u b ·  stations w i l l  contain transformers lluilt 
by the Compagnie de I 'Industrie Electrique, of Geneva ; 
from these current will  be distrilluted for lighting and 
traction, using' different systems of di strillution accor,l
ing to the needs of each case, One of the main fea
tures of the system will be the supplying of small mo
tors in the town of Besc and the surrounding di strict ; 
the motors will  range from 3 0 ,  12,  down to 1 horse 
power. The electro-chemical works of Monthey wiil 
take about 900 horse power to supply three motors of 
the triphase type of 300 horse power each. 

" 4 . ' .  
THE steamship "Mariposa" arrived at San :B'ralleisco 

January 12 ,  from Australia, breaking the record which 
she had for fast time across the Paci fic.  The actual 
steaming time from Sydney was twenty days three 
hours ; from Auckland ,  sixteen days twelve hours ; and 
from Honolulu, five days ei ghteen hours. 

FEBRUAR Y  9, 190 1  
E n a;ineerin� N otes. 

It is  estimated that the dense fog in London costs 
the city from $ 2 5 0 , 0 0 0  to $500 ,000  daily in the mat
ter of bills for gas and electricity. 

A new bridge i s  being planned for the Bosphorus. 
The designs which have been prepared are extraordi
nary. Each tower is surmounted by what appears La 
be a mosque with domes and minarets. 

The Erie Railway is  remodeling its passenger ter
minal facilities i n  Buffalo, i n  view of the business 
which will  undoubtedly accrue to it, as well as other 
lines which enter Buffalo, by reason of the coming 
Pan-American ExpOSition. 

Senator Hoar has introduced a bill  i nto the Senate 
making train robbery in the United States and its 
territories punishable with death. A similar bill has 
been introduced into the House of Representatives by 
Chai rman Ray of the House Judiciary Committee. 

A company has been organi zed to build a railroad 
from Vancouver eastward through the Kootanai min
ing district. The government of B ritish Columbia will 
probably give a subsidy of $4,000 per mile for 3 3 0  
miles.  T h e  country t o  lle opened b y  the n e w  road i s  
one of  the richest i n  mineral wealth i n  British Colum
bia. 

The steamship "Hawai ian," of the American-Ha
waiian Steamship Company's fleet, has just arrived 
at Philadelphia. This i s  one of the seven vessels of 
the new line which will  run between New York, San 
Franci sco, and Honolulu.  The steamer i s  4 3 5  feet 
long, 51 feet beam, and 3 3  feet depth. The gross 
tonnage is  6 ,000 ,  and the cargo capacity is  8 , 2 5 0  tons. 

A colo ssal ferry llridge i s  to be erected over the River 
Tyne at the harbor mouth, connecting North with 
South Shields. The bridge will  be similar in design 
to that erected at Bizerta in Spain. The suspension 
bridge will be erected at a hei ght of 270 feet, and will 
have a clear span of 640 feet, so that even the largest 
vessels may be able to pass up and down the river 
with facility. From the bri dge will depend a plat
form, suspended upon callIes, which will have accom
modation for tramcars, horses, vehicles, and 200 pas
sengers. The mechanism of the bridge will be actuat
ed throughout by electricity. 

A curious fire broke out i n  the coal storage yards 
of the British Admi ralty at Portsmouth recently. The 
Welsh steam coal reserved for naval purposes i s  stored 
in huge heaps, each contai ning many thousand tons. 
One of  these heaps evinced signs of spontaneous com
bustion. No flames were visible, but copious volumes 
of smoke were emitted. Fortunately, there were sev
eral dockyard hands on the spot, and the fire was soon 
extinguished. The authorities, however, are constant
ly encountering trouble of this description. After pe
riods of prolonged wet weather, such as England has 
lleen recently experiencing, these heaps ignite through' 
spontaneous combustion, because the Welsh coal i s  
h i ghly inflammable. During t h e  past f e w  months no 
less than three such outbreaks have occurred,  only 
they have been attended with much more serious re
sults than this last confiagration, since several hun
d red tons of coal were consumed before the flames 
were extinguished . The naval authorities intend to 
store the coal in large inclosed depots, the building 
of which is  now i n  rapid course of construction, so as 
to ollviate further trouble of thi s description. 

The high price of coal in England has had the ef
fect of attracting attention to the vast wealth of thi s 
product in the colonies, especially in Australasia, and 
determined efforts are being made to place the article 
upon the English market, The progress made in thi;'; 
i n dustry i n  New South Wales and Victoria during 
the past few years has been remarkable. Australia 
possesses extensive areas of coal-bearing territory, and 
up to the present over 100 ,000 ,000  tons have been pro
duced for the world ' ;,;  I':larkets. Last year alone no 
less than 6,000,000 tons were exported from the 
collieries  in New South 'Vales.  Hitherto the industry 
has been handicapped by the inefficiency of the trans
port service by which to. convey the material to the 
coast, but now that railways are rapidly developing 
through the various colonies numerous collieries are 
bei ng estalllished . T n  Victoria seams varying from 2 
feet to 5 feet in thickness are found in abundance, and 
in some districts where boring operations have been 
carried out, it  is  computed that nearly 60 ,000 ,000  tons 
are available. The coal is  speci ally recommended for 
steaming purposes. since i t  emits only a minimum 
of light smoke. It practically costs nothing to mine 
the product, since it  lies so near the surface and in 
some instances the coal  lleds, averaging 7 0  feet in 
thickness. are worked as a quarry with open face. 
I t  has he en seriously con sidered by the B ritish Naval 
Department whether thi s fuel could not be requi si
tioned for naval purp08es. in which event it could be 
more expeditiously a n d  more economically utilized for 
stoeking the naval ;lUses i n  the East, and in the Anti
podes. Should the suggesti on be affirmed it will havE' 
the effect of stimulating the industry con sidocably. 
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\£orr espo n i) ence . 

An I n v e n t i o n  'Va u t e d .  

To the Editor of  the S c n:.'\TIFIC A"IElUC A .'\ : 

In this country there is great need among the stock
men for some effectual way to burn fire guards. I 
myself want to burn fifty miles of fire guard this com
ing season. Now the grass i n  this country is usually 
yery short, and when an attempt i s  made to burn 
guards by means of torch and oil  or by d ragging a rope 
which has been soaked in oil  and then set on - fire, the 
result i s  usually not satisfactory. \Vhat we need is 
something that can be drawn over the ground that wi l l  
b u r n  t h e  grass little o r  b i g ,  f o r  a width of from eight 
to ten feet, whether the wind i s  favorable for such 
,york or not. I f  such a thing could be  devised which 
would not cost too much, I believe a large number 
could be sold in this country, as I have heard many 
stockmen say they would like to have their entire 
stock ranges surrounded with a properly burned fire 
guard. A man here has built a machine for this pur
pose which sets the grass on fire by means of gasoline 
ga s, and trailing behind are steel brushes to put out · 
the fire. This,  I understand ,  i s  quite a success, but 
i t  costs so much no one will  buy one. Now, my idea is 
to have merely the best possi ble device to set the grass 
on fire to a width of say eight feet, and depend on 
men to follow it  and put out the fire if  i t  spreads be
yond the limits desired. As an i dea of what would 
meet our needs, I will  say the man who can make the 
points or ends of every tooth in an old horse hay rake 
a flame of fire can find a good market for his device 
among the stockmen here, who want to burn fire 
guards around their stock ranges. A.  K. PRESCOTT. 

Helena, Mont., January 21), 1 9 0 1 .  
• • • • 

'rh e N e,v Pro t e e t e d  (c r u i s e r s  of t h e  " St. L o u h " 
(: lass. 

To the Editor of the SClE.'\TlFIC AlIIElUCA-" : 

In your i ssue of December 22 ,  page 3 9 3 ,  there i s  
an article on t h e  n e w  semi-armored cruisers of the 
" St. Louis" class. Undoubtedly the design embodies 
many excellent features, but it would seem that they 
are rather inferior to some other cruisers of the same 
size. So m any cruisers are now built with ample pro
tection of I)- inch Krupp armor, against which the I) -inch 
rifle is  quite powerless at ordinary ranges, that the new 
cruisers would certainly be at a great di sadvantage 
in an engagement. The di splacement is somewhat 
greater than that of the " Brooklyn,"  the Epeed, armor 
protection, and bunker capacity about the same ; but 
the armament is  certainly inferior. What advantages, 
then, do the new cruisers possess to offset their in
feriority-for inferior they certainly are-to the 
"Brooklyn" ? 

Of course, the I)-inch rifle i s  far more powerful than 
the 5-inch, the rifle carried on the " Brooklyn ; "  but 1 4  
I)-inch rifles are assuredly not a s  powerful a n  arma
ment as 8 8-inch and 12 5-inch guns.  

Comparing them with foreign cruisers we observe 
the Japanese armored cruiser "Asama," recently com
pleted at Elswick. Thi5 admirable vessel has the 
same displacement as our new cruisers of the " St. 
Louis" class ; the same speed,  the same bunker ca
pacity ; but far exceeds them in armor protection and 
armament. She carries a complete water-line belt of 
7-inch armor,  an upper belt 5 inches thick,  casemates 
6 inche5, and turrets 8 inches thick ; and an armament 
of 4 8-inch rapid-firers, and 14 I)-inch rapid firer s ;  while 
our cruiEers rely upon a partial 4-inch belt amidships,  
an upper belt of 4 inches,  and a main armament of 
only 1 4  I)-inch rapid-firers. The only item wherein our 
cruisers are superior i s  in the secondary battery ; but 
this certainly cannot offset their other discrepancies. 

Comparing them with other foreign-built vessels, for 
instance, the new Italian cruisers of 8 ,000  tons, or the 
"Esmeralda" of the Chilian navy, we find even greater 
discrepancies. The new I talian boats are to steam 20 
knots an hour, are well protected with I) inch armor, 
and carry an overwhelming battery of 1 2  8 -inch rapid
firers-almost as many 8 - inch as our vessels carry 
I)-inch. The "E smeralda" carries, i f  my memory serves 
me right, 2 8-inch rapid-firers and 11) I)-inch rapid-firers. 
Certainly this is  enormously superior to our cruisers. 
But the latter may not after all  be so overwhelmingly 
superior as i t  appears to be on paper, for I think that 
it is  frequently charged that the "Esmeralda" is  one 
of the " show vessels" built by the Armstrongs, and 
that many essential features have been sacrificed to 
secure the abnormally large battery. 

Although our boats possess many good features, on 
the whole they are certainly inferior to the "Asama,"  
the I talian cruisers, or even our own "Brooklyn . "  

I t  may b e  said that they a r e  only intended f o r  p ro
tected cruisers and not for armored vessels. But one 
is forced to ask what i s  the advantage of building a 
protected cruiser, inferior in speed ,  coal eapaeity, and 
armament to armored cruiser� of the same or even 
smaller size. Certainly it would be far more sensible 
to give them more armor, speed, and armament, and 

� C itu tiftc �tlttti,au. 
call them regular armored cruisers. If the "Brooklyn" 
i s  classed as an armored cruiser, certainly the "St .  
Louis" should be, for the latter carries considerably 
more armor than the former. So I think I am justified 
in  the view that I have taken of them, i .  e. ,  as armored 
cruisers. 

A similar criticism, viz . ,  that of carrying too weak 
an armament, may be made on the armored cruisers 
of  the "California" class. On a di splacement of 1 3 , 8 0 0  
tons-4, 0 0 0  t o n s  m o r e  t h a n  t h e  "Asama"-the only su
perior feature is  a bunker capacity, greater by 500 tons. 
I t  seems to me that an armament of 8 8-inch and 14 
I)-inch, 4 8-inch and 14 I)-inch respectively, and a speed 
of  23  knots, would be far more suitable for our new 
cruisers. 

The vessels of our navy have always been noted 
for their powerful batteries ; but it  would seem that 
we are not keeping up to the standard set by our early 
boats, and even by our new battleships of the "Georgia" 
and "Rhode I sland" classes in that regard.  

Possibly those of your readers who, like myself,  are 
interested in naval matters, would like to know what 
reasons exist for giving our cruisers inferior arma
ments in  spite of their great size. 

Pacific Grove, Cal.  GEORGE HOOLE. 

[Our next i ssue will contai n another letter on this 
subject,  and Admiral Hichborn's reply to the questions 
raised in  these two communications.-ED.] 

Ji u t o luo b i l e  N e '.v s .  

The public vehicles of the Parisian Cab Company 
have been withdrawn from use. The maintenance - of 
the vehicles was excessive, costing $3 a day, and as 
the charging station was three miles from the Opera, 
where the main stand of the cabs was located, there 
remained only a capacity of 2 2  miles i n  the batteries . 

A resident of Bangor, Me. ,  has invented a self-pro
pelled sled which he has called an "automosled,"  say,; 
The Electrical Review. When completed the machine 
will  be 1 0  feet long, 3 feet high, and 4 feet wide.  

A collapsible bucket for automobi les i s  made by a 
Boston firm. It is made of rubber, and is provided 
with a strainer so that water can be taken from any 
source. It proved very useful for automobiles, as it 
can be folded up and carried under the seat cushion. 

The new Back Bay automobile omnibuses are prov
ing very successful. They stop wherever signaled, ir
respective of street corners, which i s  much app reciated 
by the lady patrons. They can be signaled from the 
house windOWS, and thus the necessity of crossing the 
street i s  avoided.  In  the five hours of the first experi
mental day one vehicle carried over 7 0  passengers, 
and the three carried 1 7 5 .  

T h e  automobile season at N i c e  w i l l  present a num· 
ber of interesting events. The "Grande Semaine,"  the 
week of automobile fetes, will  commence on March 
2 5  and last until April 1 .  Besi des the events included 
in this programme, a number of races will  be held 
under the di rection of the Automobile Glub of Nice ; :19 
less than seven cups have been offered to the club by 
different persons, and great preparations are now be
ing made for the races. These events, in the order of 
their dates, are as follows : The Luiski cup, January 
21, for road wagons, will be run from Cagnes to S t .  
Victor, over a h i l l y  road . The De Bary c u p ,  January 
2 7 ; this wi l l  be run i n  two stages, the indication o f  
the route is  reserved until the time of startin g.  
The Brune tta d 'Usseax cup, March 2 5 .  T h e  Baron Ar
thur d e  Rothschi ld cup wi ll  be run on the 1 2th of 
March over the route from Nice to Turbie,  I t  is  for 
large machines only, for at least four persons, weigh
ing ( voyagers includ ed ) over 3 , 3 0 0  pounds .  The start
ing point will be at the foot of the slope of the route 
from Genoa to Nice ( altitude 0 )  beyond the june �io-, 
with the Turin road, and the end will  be at a cds
tance of 5.4 miles,  at an altitude of 1 , 6 0 0  feet, thl! '; 
requiring some hill  climbing, The engagements will  
be received up to the 9th of March by the Automo:J i l c' 
Club of Nice. The machine making the best time will  
gain the cup, and the second llest w i l l  receive a silver 
medal offered by the club. A full  set of rules has bee!1 
published . The next event is th e raGe for the Lebaucl y  
cup, March 1 7 ,  for carriages weighing over 9 9 0  pound�.  
• c will start from Cannes,  following the route Frejus , 
Hyeres, Cuers, Le Luc,  Frejus, Cannes. The rules for 
the Baron Henri de Rothsehi ld  cup have also been pub
lished .  The race is  fixed for the 28th of March. anll 
is open to all vehieles weighing more than 1 , 3 2 0  pOUllrl s  
and carrying two persons. I t  is  a speed race, and wi l l  
be held on the cemented racetrack of  the Promenade 
des Anglais ; the distance will  be 0.6 mile ( 1  kilome
ter ) . Only the machines making the distance in less 
than one mi nute wi l l  be counte d .  T h i s  is  a challenge 
cnp,  a nd will  be competerl for each year at the  same 
periol! .  Engagements will  i Je  l'f'ceiYerl by the ( ' lu ll 1 1 11 -
til  March 2 7 .  The last event of the series i s  the Nicr) 
cup, March 3 1 .  This i s  the second year for thi s cup ; 
it was won last year by M. Pinson, 

Eleetriea1 Notes. 

Old horse cars are being used for curious purposes. 
I n  Chicago one of the old cars has been mounted on a 
scow and transformed into a houseboat. 

Telephones are to be added to the fire alarm boxes 
of London. The firemen will carry receivers in their 
pockets, and the handle of the alarm box will be made 
into a transmitter. 

The Ostend boat, "Princess Clementine," went 
ashore January 19, in a fog. She sent word by wire · 
less telegraphy to Ostend for assistance, which was 
promptly sent. She was floated off at high water, 
and arrived safely at her destination. 

It is  said that Benson Bidwell,  of Hartford, will 
bring suit in many of the United States di strict courts 
against electric railroad corporations for the infringe
ments of patents. He claims that fifteen years ago he 
evolved a system of applying electricity to trolley car 
propulsion i d entical with the system now in use, and 
that he has never received any royalties for his patent. 

A fast trolley car i s  being tested in Philadelphia. 
I t  takes newspapers in the early morning to Chestnut 
Hill, 1 4 :)� miles away. It runs at a rate of 35 miles an 
hour, including a stop at least every three-quarters of 
a mile.  Occasionally it has run a mile in a minute 
and an eighth, and it  has made the entire di stance in 
twenty-five minntes, including stops, which i s  the 
same time as the express trains make for the same dis
tance. It maintains its schedule time regularly, but 
on one occasion it was late ten minute;;, owing to the 
wreck of a hay wagon which was on the road. It  is 
an experiment made by the Union Traction Company 
to test the maintenance of high speed and the even
ness of schedule time. Every trip is  c8fefully 
watched by experts-the state of the metal , the ther
mometrical and barometrical conditions being note :1 .  
as w e l l  as t h e  humidity a n d  f o g  a t  t h e  various sta
tions. Automatic instruments for record ing the 
speed, etc . ,  are arranged on the back platform. The 
weight of the car, newspapers and four persons oc· 
cupying it is  lOY, tons. 

Accord ing to Prof. J. A. Fleming, of the University 
College, London, Marconi has accomplished a remark
able performance with his wireless telegraphic sys
tem. The experiment was carried out between the 
two stations, Poole on the Engl i sh coast, and St. 
Catherine's on the coast of the I sle of Wight, a dis
tance of about thirty miles. Instructions were given 
to the operators at the St. Catherine's  station to dis
patch Simultaneously two different messages to Poole. 
At the latter station two receivers corresponding to 
the transmitters at St. Catherine's were placed in po
sition upon independent aerial wires, and without the 
slightest delay or mistake the two messages were re
ceived at Poole simultaneously upon th e respective 
recei vel's .  Marconi then superimposed the two re
ceivers at his station at Poole, and connected them to 
a single wire about forty feet in length, which he 
attached to the mast.  Two other messages were then 
transmitted from St. Catherine's Etation as before. 
only in this instance one message was di spatched in  
the English language, and the other i n  French. There 
being only one receiving wire at Poole connected w i th 
two receivers, it would be naturally expected that the 
received messages would result in a mixture of E n g
lish and French words. I nstead of this, however, 
when the tape machine rolled out its record at t he 
Poole station, it was discovered that two messages 
were printed thereon, one in English, and the other 
in French_ 

• • • 
Til e B a Jtl \\� i ll Po l a r  I£XI) {' d i t i o n .  

Evelyn B.  Baldwin sailed for  the  United States Janu
ary 2G, having practi cally completed his arrangements 
for his coming Aretic expedition. He chartered the 
steamer "Frithjof ,"  of Christiania,  which was used by 
the Swedish Polar Expedition last year. The "Frith
jor" will leave Christi2 11ia about January 20 ,  taki ng 
to Franz J 02ef Land the equipment and provisions for 
the expedition . The steamer "America," which Mr. 
Baldwin bought at Dundee. will proceed to some point 
off the north coast of Russia, for the purpose of taking 
on dogs and suppli es. The "America" will proceed 
thence to the desi gnated point off Franz JOEef Land 
where the "Frithjof" is  expected to meet her. 

-�--�-- -........ ,-< ... --- -�--
P II I'e Ileli ., ,". 

Prof. Dewar. in a recent lecture before the Royal 
I n stituti'on , expressed his di sappointment that the ex 
periments in the laboratory of the institution had 
failed to produce pure helium. He said  that he 
longed to find a rich man generous enough to supply 
funds neces �ary for the rli scovery of pure helium ; the 
expenrl i tl lre  woul(l be very great. It  i s  sai d that his 
(l i scovery won](l enable the real i zation of Lord Kel· 
v in 's  i i1 c a. that a te:n pm'atnre within five rl pgrees of 
absolute zero ca.n he reacher! ' He also saill that he (l i (l 
not know why the reaching of absolu '.e zero should be 
regarded as hypothetical . 
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WHAT CAN BE M A D E  OF ORANGE PEEL. 

I t  i s  related that a Chine;;e arti san of Canton, 
named Lim-Kao-Poung, who lived two hundred years 
before Christ, made a minute junk out of a dry bean 
pod. It was a masterpiece of  skill and p recision. The 
junk was provided with a rudder, cabins in the rear, 
a mast with its rigging, and a crew. Upon the ex
terior of  the hull were engraved several sentences 
from Confucius. In  order to recompense the maker, 
�he Emperor, Tsi-l<'ou, awarded him 1 ,000  taels. 

A number of  objects, of  which the manufacture 
doe;; not require as much patience 
as the junk did, nevertheless resem
ble i t  in one respect, that is to 
say, in the abundance of the ma
terial of which they are constructed 
and the ski ll that has to be put to 
the test. Such are collars of carved 
filberts, chains of cherry pits cut 
out into rings, apricot pits meta
morphosed into cocks' or parrot;;' 
he�ds,  baskets made of horsechest
nuts, etc. 

J , itn t i! it  �Ultti ,an. 
not even the opening of the Tower Bridge, half a d ozen 
years ago, served to subdue. The first proposed scheme 
o f  enlargement, in which the width of the bridge was 
to be increased to 83 feet, was abandoned in conse
quence o f  Sir Benjamin Baker's opinion that it would 
be unsafe to extend the I)resent foundations. 

The present plan of widening the bridge, which i s  
certain t o  be carried through, contemplates the lateral 
expansion of the whole bridge from 53 feet 5 inches 
to a width of 6 5  feet. rhe enlargement will consist 
of  a widening of the ootwalks on each side of the 

impaired by the change. The cost of  the entire en
largement is estimated at about $500 ,000 .  

SlIk,,'or.n (i nt for FIsh i n g  L i nes. 

The production of what is  known as silkworm gut 
for fishing lines is a curious industry, says The Tex
tile Record. It has followed the d'ecline of silk culture 
in the vicinity of Murcia, Spain. The grub i s  fed as 
u sual on mulberry leaves, but before i t  begins to spin 
is  drowned in vinegar, and the substance that would 
have formed the cocoon is  d rawn from the body as a 

thick silken thread. The thread i s  
treated with chemicals, dried,  and 
put up in bundles of 1 0 0 .  

L u c r a t ivc I' atent s. 

Small and very interesting ob
jects can also be made of orange 
peel.  The materials for the pur-

HOW TO CUT THE PEEL OF 
AN OR.ANGE . 

A YOUNG PORKER . A PORTRAIT IN T W O  
MINUTES. 

The Century Magazine recently 
had an interesting article on our 
patent system, and pos;;ibly the 
most interesting section of it is 
that which relates to the success 
which has crowned the efforts of 
many inventors of novelties and 
labor-saving inventi ons. We quote 
as follows : 

"Every one has heard not only 
of the enormous sums realized 

great inver tions of the last half 
pose are simple, and consist merely 
of a very sharp penknife and a few splints of 
wood of different length;;. 

Let u s  take an orange, says Lectures pour 
Tous, our French contemporary, and make 
four incisions in  it at right angles, starting 
from near the base. With the thumb nail in
serted under the rind, let u s  separate the lat
ter from the frui t without tearing it. We 
thus obtain four quarters of peel united at 
the base.  Now let us cut these quarters into 
thin stri ps by strokes of the knife blade given 
alternately from the free summit of  the 
quarters to their point of junction, and from 
this point to the summit, in  taking care each 
time to stop at a short distance f..rom the ex
tremity. We thus form a ribbon interrupted 
by four small lozenges, and obtain an en
tanglement of narrow strips. Let u s  arrange 
the;;e upon the orange and wind a strip of the 
rind into a spiral and support i t  by a splint 
of  wood thrust into the top of the orange. In 
this way we obtain an object that has some-
what the aspect of a pile of rocks upon which 
formidable serpents are erecting themselves in 
menacing attitudes.  

I f  it  be desired to obtain an animal less fri ghtful 
than a serpent, carve the top of an orange, and here 
and there raise up a few bits of the rind, so as to 
form two pointed ears, four legs, and a little twi sted 
tail ; and, behOld, we have a young porker that ap
pears to be upon the point of grunting. 

Not content with being a carver of animals.  the 
artist in  orange peel may rai se himself to the dign ity 
of a portraitist. See thi s simple fellow who comes 
into being in measure as the knife indicates his 
two round eyes,  his  flat nose, his  widely spaced ears. 
and his thick lips.  It  would be possible in two minutes 
to form in this way the portrait of an old woman 
with her cap and spectacles, a 
clown with toupet and wig, or an 
old bewhiskered sailor smoking h i s  
pipe. 

I f  a bouquet be desired, there is  
nothing easier than to make it .  
Place an orange upon a vase,  and,  
in the entanglement of the strips 
of  rind, insert here and there a 
few pansies, the beauti ful. velvety 
tints of which harmonize well with 
the warm colors of the orange. 

-----<.H • .-.---� 
THE PROPOSED W I D E N ING OF 

LONDON BRIDGE . 
As far back as the year 1800  a 

committee, in reporting the condi
tion of the old London Bridge, 
recommended that thi s ancient 
structure, being no longer able to 
di scharge its duties with proper 
regard to the safety of the public,  
should be removed.  In its place 
was erected the preEent handsome 

r 

stone structure which constitutes one of the best pieces 
of work carried out by the celebrated Rennie.  The 
work on the structure was commenced in 1824 ,  and 
it  was opened for traffic in 1 8 3 1 .  After twenty-two 
years of  successful service,  the great increase in 
traffic, both pedestrian and vehicular, which was due 
largely to the close proximity of  the railway station to 
the approaches on the Surrey side, led to the con
si deration of  plans for increasing its carrying ca
pacity. From the year 1 8 5 3  to the present time there 
has been a constant agitation of the question, which 

A ROCK OV E RRUN WITH SERPE N T S .  

bridge. T h i s  w i l l  be effected by means of granite 
corbels, or  cantilevers, which will be 1 0  teet in  length 
over all,  13  inches in depth at the outer end, and 2 
feet 9 inches in depth on the inner half, which lies 
within the face of the present bridge, and will  be 
built solidly into the masonry. The embedded portion 
is  4 feet 6 inches in length. Upon the upper face of 
these corbels and extending their full length will be 
bolted a 6-inch by 3-inch steel tee, and the connection 
will be rein forced by a 3 inch by 2 % -inch steel angle at 
the inner end, which is  r; " eted to the T and connected 
with the main structure of the bridge by long 1-inch 
bolts, which will  be carried well down into the mason
ry. At the outer end a clamp, measuring 1 2  inches 
by 3 inches. and 1 inch in thickneils, will be bolted 
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PROPOSED SCHEME FOR WID E N ING LONDON BRIDGE. 

to the tee, and will extend up and over the inner edge 
of the cornice. With a view to reducing the total 
weight on the outer edge of the extended foot walk, 
the present solid parapet will be removed,  and an 
open balustrade, of  the kind shown in our illustra
tion, will be substituted .  Some objectio!,\ has been 
raised against th is  alteration on the ground that it 
will not harmonize with the rest of the design , and we 
agree with our contemporary, The Engineer, to which 
we are indebted for our informatI On, that the tout 
ensem b le of this handsome bridge will be in nowise 

froIn the 
century, but also of th e; large returns yielded 
by things apparently tr' :ling which have struck 
the public fanc:' or  met the public need. The 
toy called the returning ball, a small ball at
tached to an elastic string, is said to have 
produced a profit of  $ 5 0 , 0 0 (  a year ; the rubber 
tip on lead pencils has yie; ded a competence 
to the inventor ; more than $ 1 ,000 ,000  has been 
earned by the gimlet-pointed screw, the in
ventor of  which was so poor that he trudged 
on foot from Philadelphia to Washington to 
get his patent ; the roller skate has yielded 
$ 1 ,000 ,000  after the patentee spent $ 1 25 ,000  in 
England fighting infringements ; the dancing 
Jim Crow is  set down for $ 7 5 , 000 ,  and the 
copper tip for children's  shoes at $ 2 ,000 ,00 0 ; 
the spring window roller pays $100 ,000  a year, 
the needle threader $10 ,000  a year ; from the 
drive well $3 ,000 ,000  has been realized ; the 
stylographic pen i s  credited with $100 ,000  a 
year ; and the egg beater, the rubber stamp, 
and the marking pen for shading d ifferent 

colors with large sums. These are only a few ex
amples among hundreds that might be cited. No 
wonder inventors are hopeful when they reflect that 
comfort for life and fortune for their children may 
come from a single fortunate idea." 

... . " . .  
'rhe Mosel-Saar () a lla1 o f  Gernl R I I Y .  

The Germans are  perEi stently improving their  canal 
system. The latest scheme relates to the winding 
Mosel,  which begi n s  in France and ends its cour�e 
at Coblenz, where it empties i nto the River Rhine, a 
[Dtal distance of 5 1 4  kilometers ( 3 19 miles ) by water, 
but in a straight line only 274 kilometers ( 17 0  miles ) .  
The proposed Echeme will embody a length of about 
200 miles and a level difference of 340 feet. 'l'he Mosel 

at its source i s  735 meters ( 2,411  
feet ) above sea  level, and at its  
junction with the  Rhine 0 8  meters 
( 1 9 8  feet ) , the main incline in 

the river bed oeing in the . upper 
course.  To get over this difference 
of 340 feet forty-two needle weirs 
are planned. The cost, apart from 
the harbors, i s  estimated at nearly 
$ 1 5 , 000 ,000 .  The scheme would also 
involve the straightening of about 
4 0  miles of the Saar, which i s  a 
tributary of the Mosel ; and this 
would bring the cost to about $ 1 8,-
000,000.  The whole question was 
discussed at a special meeting held 
In Metz in the latter part of last 
J une. Although the scheme would 
rival the Rhine-Elbe Canal, repre-
8entative2 of the Wer;tphalian Coke 
Syndicate have given it their sup-
port .  Like Westphalia LQrraine 
and the Saar district owe their 
development chiefly to the i ron and 

coal indu£try, though cement and brick making are 
als() importan t .  

• • • •  
T h e  (' c lltcr o f  P01HI l a t i o ll i n U.c U nt i e d  S •. a . e  •• 

The center of  the population in the United S tates i::; 
now at a point In latitud e  29 deg. 9 min. 36 sec. north 
and longitude 85 deg_ 48 min. 54 sec. west, which poin t 
is in southern Indiana about seven miles southeast of. 
he city of Col umbus. Since the last census of 1 8 9 0 ,  

t h e  center of population h a s  moved westward about 
fourteen miles and south about three miles. 
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FEBRUARY 9, '90 1 .  
THE CANALS OF CANADA. 

BY WALDON FAWCETT. 
The tremendous commercial and industrial d evelop

ment which has lately been inaugurated in many dif
ferent d irections in the Dominion of Canada is chiefly 
and directly traceable to the opening of the system 
of enlarged canals, which has made possible the intro
duction of vessels of moderate d raught in the trade 
o f  what i s  known as the St. Lawrence route. It  has 

SLUICES ON LINE OF ST. LAWRENCE CANALS. 

been realized for some years that Montreal and other 
points on the lower St. Lawrence River presented ad·· 
mirable faci lities as export ports for grain, just as it 
has been appreciated that the i ron industry of Canadfl. 
needed little fostering to yield rich return s ; but activ
ity in both directions has been con siderably retarded 
by inadequate facilities for water transportation. 

That the importance of a waterway linking the Great 
Lakes and the Atlantic, and the benefit which it would 
confer, not alone upon Canada, but upon the entire 
region bordering on the Great Lakes, has been realized,  
i s  attested by the immense interest which has be�n 

J r itnfifir �mttiran. 
manifested in the investigations of the Deep Water
ways Commission appOinted by Congress a few years 
ago to compare the advantages of  the various routes, 
exclusively in American territory, for a navigable 
channel from fresh to salt water. Canada has felt the 
necessity of  such an avenue of communication far 
more keenly than the United States ; for not only has 
she practically n o  shipping on the Great Lakes, but 
almost the only outlet for the product of the grain 
fields of  Manitoba-one 
day to become the 
greatest cereal-produc
ing region i n  the world 
-has been found in 
rail lines, which by rea
son of meager competi
tion have been disposed 
to offer few advantages 
to the shipper. On the 
other hand, however,  
Canada had what the 
United States with it� 
immense lake fleet anf. 
network of railroads 

unquestionably the most remarkable uninterrupted 
course of  inland water communication i n  the world, 
a stretch of almost 2 ,400  miles extending from the 
Straits of Belle Isle to the ports at the head of Lake 
Superior. 

The project of  a Canadian waterway of a uniform 
d epth o f  14 feet, extending from the Great Lakes to 
the Atlantic coast, was first seriously considered in 
1. 8 7 2, and it i s  probably due largely to the fact that 

had not, a natural wa
terway to the coast, 
which with a moderate 
expenditure could be 
adapted to the traffic of 
ships of fair size 
throughout its entire length. 

TYPE OF HIGHWAY SW IN G  BRIDGE IN USE ON THE ST. L AWRENCE CANALS. 

Although the Canadian system of canals has only 
just been brought to the point where it is  p roving a 
factor in the utilization of the natural resources of  
the country, the Dominion government has,  since Con
federation in 1 8 6 7 ,  spent more than $ 7 5 , 000 ,000  on 
the various canal systems, the backbone of which 
i s  of course the Welland and St. Lawrence water
ways. These two systems, together with those por 
tions of the St. Lawrence River where n o  improve
ment has been necessary and the chain of Great Lakes 
and their connecting rivers, gi ves to Canada what i s  

plans prepared about a quarter of a century ago have 
been carried out without alteration or amendment, that 
the canals just completed were not made somewhat 
deeper. At the time the scheme was first mapped out 
the immense, steel, freight-carrying steamers now in 
service o n  the lakes were unthought of, even as a re
mote possibility, and it  was suppo�ed that a channel 
capable of  accommodating vessels drawing 1. 3  or 1.4 
feet of water would meet all the requirements of any 
trade which might be developed in this part of  the 
continent. Long before the system was completed the 
Canadians discovered thei r mistake, but it would h!lve 

STEAM SHOVEL AND FLOATING DREDGE AT WORK ON CANAL. VIEW TAKEN IN INTERIOR OF ONE OF THE LOCKS. 

AQUEDUCT FOR CONVEYING GRAIBE RIVER UNDER TU 
SOULAliGE::i CANAL. 

-----

LOCK UNDER CONSTRUCTION-MASONRY PLACED IN POSITION BY DERRICK 

TRAVELING ON FLOOR OF DOCK. 
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been mani festly useless to make the new canals deeper 
unless a like improvement could be introduced in those 
first constructed,  and so the ori ginal uniform depth 
was adhered to. 

The St. Lawrence system proper consists of  six 
canals, ranging in length from one to fourteen miles. 
With the Weiland Canal, which goes to make up the 
Gl'ven artificial waterways between Lake Erie and the 
2 2 a ,  the canals have an aggregate length of over sev· 
cnty miles. I n  this di stance there are 5 3  locks, over
coming a height of 533 feet. To bring the locks to 
their present uniform dimensions of  270 feet in length 
and 4 5  feet in  width, more or  less extensive altera
tions had to be made on each one ; nor did a single one 
of the half a hundred locks have, originally, the de
sired depth. 

The canal system of the St. Lawrence River i s  nec
essary to enable vessels to 
make the ascent of 2 0 7  

J C itut i f ic �mtrinlU. 
one of these when in place showed that a force of fully 
3 , 0 0 0  pounds was requi red to move it through the 
water at the rate of 15 feet per minute. This move
ment was effected by attaching a horizontal operating 
bar or strut to the gate about half way between the 
h eel and miter. On the side oT this strut a rack of 
sufficient length was fixed into which a pinion was 
geared and d riven by electrical power. A system 
somewhat similar has been in use on the North Sea 
canal for several years. I t  might be noted in con
clusion that three small rivers, tributari es of the St. 
Lawrence, pass under the Soulanges Canal through 
iron pipes.  

The second most important canal of the St.  Law
rence system is  the Cornwall ,  which i s  1 1  % miles in 
It'ngth . overcomes a li ft of 48  feet and ends at the 
town from which it  derives its name. The Welland 

yards of the Great Lakes being unable to supply the 
ships as rapidly as desired, several contracts were 
placed abroad .  The majority of the vessels thus far 
constructed are designed especially for the grain trade, 
an American syndicate having planned to build great 
elevators at Montreal and ship at least 25 ,000 ,000  bush
els of grain via that route each year. The new canal 
system i s  also serving as an impetus to the shipbuild
ing industry on the Great Lakes, several vessels for 
Atlantic service having been constructed on the in
land seas within the past year. 

--------. ��.+ .. ------

Dest r u c ti o n  o f  R a t " by Bacil l i .  

Now that the rat  i s  considered to be an important 
agent in the spread of plague, means are being adopted 
to lesEen its numbers. For thi s  purpose, J .  Danysz 
proposes to employ cultures of an organism, recently 

i solated by himself, which 

feet from the level of the 
river at Montreal to Lake 
Ontario and to avoid the 
dangerous rapids which 
are found at various 
points. The menace which 
these have constituted to 
navigation interest� has 
been ·well illustrated by 
experiences during the in
terval when the imp rove
ments on the canals were 
uncompleted .  Upon occa
sions when the demand 
for lake-built craft for At
lantic coast service was 
urgent, the Standard Oil 

MAP SHOWING THE CANADIAN SYST E M  OF L OCKS AND CANALS ON THE GREAT LAKES AND THE 

is  pathogenic for the rat. 
The organism was i solated 
during an epidemic occur
ring among field mice. It 
i s  a short bacillus, some
what like the Bacillus coli,  
and at first i s  only slightly 
pathogenic to rats. By 
CUltivation in broth and 
upon agar and successive 
passages through rats, its 
virulence toward theEe 
animals is much augment
ed, and they contract a 
fatal di sease by inge�tion 
of food contaminated wi th 
the organism. I n  one ex-

C:ompany and other inter-
ests allowed several vessels which were of too great 
d raught to pass through the canals to " shoot the 
rapidS." This proved an extremely hazardous pro
ceeding, and several of the craft were either lost or  
seriously damaged. 

The largest, the most lately completed, and decided· 
ly the most interesting canal of the St.  Lawrence sys
tem i s  the Soulanges, which in the details  of desi gn 
and construction may be taken as typical of the most 
approved practice in waterway construction in  the 
Dominion. The Soulanges i s  fourteen miles in length, 
and not only overcomes the di fference of 8 2  feet be
tween the levels of Lake St.  Francis and Lake St .  
Louis .  but enables vessels to avoid sixteen miles 'If 
dangerous rapi ds .  This canal cost $ 5 , 2 5 0 , 0 0 0 ,  i s  oper
ated by electrical power, and is claimed in point of  
equipment to be the most modern in the world.  Ves·  
sels may traverse the waterway by day or night ,  and 
it  i s  a remarkable fact that the canal has only two 
curves and that the entire fall of 82 feet is  overcome 
by four locks. 

One of the chief points of novelty in the Soulanges 
is  the introduction of concrete to a large extent in 
the walls and foundations of the locks.  I n  the locks 
of the Weiland and most of the other Canadian canals 
the backi n g  i s  of masonry, but in this latest canal 
the mass i s  concrete faced with stonp. Each of the 
locks has a lift of 23 % feet and i s  350 feet in length, 
4 G  feet wide and 4 2 �{,  feet high. At the upper end there 
if; a breast wall about 23  feet high of solid masonry. 
The water to fill  or empty the lock i s  conveyed 
through tunnels in  the side walls which are 2 5  feet 
apart at the base. Control i s  effecte cl by means of 
sluices, placed in  wells behind the recesses for the 
gates, and operated from the coping of the locks. 
From the tunnels the water i s  introduced to the cham
ber of the lock by twenty cast i ron pipes,  each of 2 11:l 
feet di ameter, ranged ten on either side.  The means 
of escape is ,  of course. by the same avenue.  The lock 
is  filled in about five mi'mtes, and under ordinary 
conditions a lockage can be made in from 12 to 1 5  
minutes. 

The question of the provision of an adequate water 
supply in all parts of the canal at all  times has been 
solved by the provision of commodious side channels .  
A t the intake at Lake St. Francis the water designed 
to maintain an uninterrupted flow is  passed through 
a supply weir of large di mensions provi ded with four 
sluices and debouching .into a channel or raceway 
behind the guard lock. This i s  continued to the lower 
en d of that structure, where i t  joins the main canal. 
The sluices, which are of  the vertically operated steel, 
shutter type, so common in Europe, are operated by 
electricity, as are also the locks and bridges. All of 
the forty sluice-gates along the canal are submergml ,  
and no water for supply i s  passed over the breast 
walls. 

One of the most interesting mechanical features of 
the canal is  found in the application of electrical pow
e r  to the operation of the gates .  Owing to the height 
of  the wells at the lower entrance and the solidity 
of the gates, each large leaf weighs fully 90 tons in tho 
air.  Preliminary experiments with a dynamometer on 

ST. LAWRENCE RIVE R .  

Canal,  although as explained not in the St.  Lawrence 
system, constitutes a most important link in the chain 
of communication which the new waterways hav(� 
opened up. The �Wellan d ,  extending from Lake Erie 
to Lake Ontario,  i s  almost 27  miles in length amI 
has a total rise of about 327 feet. It  was opened ill 
1 8 8 3  for vessels d rawin g 1 2  feet of water, and four 
years later for vessels with a draught of 14 feet. 

The locks of the ,Yelland and St.  Lawrence Canals 
are, as has been stated,  270 feet long from the miters 
of the gates, and 4 5  feet in  width, but this does not 
convey a s.trictly correct i dea of the largest size of 
vessel which may lock through, this being dependen t 
u pon the model of the bow and stern of the vessel . 
A vessel that is sharp forward at th e deck line and 
narrow at the stern can lock several feet longer than 
one that is  nearly full beam of the locks. The reason 
why a steamer of narrow beam may l ock th rough 
longer is found .  of course. in the fact that she may 

AN OLD CUTLER'S SHOP A T  THE EXPOSI T ION. 

be swung to one side of the lock and one gate opened , 
and then to the other side of the lock while the other 
gate i s  being opened . 

I t  will  thus be app reciated how vessels ranging al l  
the  way from 240 to 2 7 0  feet rep resent the maximum 
capacity of the loeks for craft of di lferent types. Gen
erally speaking, howev er.  it may he stated that the 
vessels especially a(lapted for traffic: on the St. Law
renee route are each capable of earrying, on an aver
age, 6 8 , 0 0 0  bushels of wheat or 3 , 0 00 tons of iron ore. 

There have been a large number of these vessels 
constructed within the past two years, and the ship· 

periment 200 rats were fed 
on bread steeped in broth 

cultures of the organism, and in less than three weeks 
80  of the animals succumbed.  Tried practically in a 
store and in some stables, a great diminution in the 
number of rats was noticed after a di sEemination of 
cultures of the organism.-An n .  de l ' Inst.  Pasteur. 

THE OLD CUTLF,R'S  SHOP AT THE EXPOSITION. 

An example of the life led of old by a family of 
working people outside of the often unwholesome ag 
glomeration of workshops was offered at the Exposi
tion in the cutlery shop of "Old Poitou. "  I t  was a 
large room, at the back of which was a bed with cover· 
ings of coarEe fabric, and around which stood rustic 
chai rs here and there. Strips of bacon for d rying 
were suspended from nails in the ceiling. I n  the fire
place hung two pots, one for the kitchen and the 
other for the tempering of knives and scissors. A 
large wooden wheel placed against one of the wall� 
attracted special attenti on. I t  was this that, th rough 
its revolution, set in  motion the cutler's  grind stone. 
I n  this room the cutler worked from morning till 
night, While his wife occupied herself with the cares 
of the household. 

But what revolved the big wheel ? Scarcely had the 
cutler seated himEelf I n  front of hi s grindstone when 
a large dog jumped into the wheel, and, beginning to 
walk therein, Eet it in motion .-Lectures pour Tous. 

-- �� --------'---
B i d �  fH I· R a i si n g  t l t t,  ' · lfI a i n f" . � �  

Five b i d s  w e f(�  open ed recently in Havana f o r  the 
raisi n g  of the "Main e . "  The amounts asked for varied 
from $ 7 3 5 , 0 0 0  to $ 8 0 , 0 0 0 .  The bids were rejected and 
new ones asked for, to be opened on February 1, 1 9 0 1 .  
There is  a stipuiation that dynamite shall n ot be used 
in blowing up the vessel. The EUccessful bidder may 
retain the shi p .  Twelve new bids were tendered. 

• • I • 
'f'�ne {: ll r"(� llt S U }} I} l c ln e n t .  

The first page engraving in the current SFPPLEMEXT, 
No. 1 3 1 0 ,  is  devoted to a fine portrait of Lord Arm
strong, who has done EO much for ordnance and naval 
engineeri C' g .  "A New Page·Printing Telegraph" describes 
the invention of Mr.  Donald Murray. "Nineteenth 
Century Medicine" is  an important and elaborate 
articl e .  "The Silkworm" is  a valuable article, accom
panied by many in:eresting' e'l gravings. "Corn Grow
ing" describes the result of twelve years' work at ex
periment stations.  "The Hall of I llusions at the 
Exposition of 1 9 0 0 "  gives interesting details  of li ght
ing.  "The New Rifie of the Germany Army" is fully 
deseribed and illustrated.  

C O Il [� n t !'i. .  
{ I l l Ustrated :.trtielef' are m :uked with a. n  ust,erisk.\  

AutoITl o u i l e  n ew!'; . . . . . . . , . . . . . . . . . .  R�, I " 'l aiT
.
l (� : '  hi d s  fflr rai slll,!! t h p  . . . . .  fl.O 

Rerl i n , t'ouhwl:l.Y of ci t y  01'*. . . . .  l".j. Oral 1 l2 e  pee l ,  w h at ca l l I le  m a d e  
}� o r l k � ,  1 1 C\V . . .  . . , . . . . . . . . . . .  , . . . .  ! l l  of'!' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :::8 
Brhtge. LOl l n. o ll .  'Yidcnillg ()f'!' . . . S� , Pat ent s . 1 1H·ra t i v e . . . . .  . . . . . . . . . .  S,.., 
('ana]1" f l f ( 'awul a* . . . . .  S!l Polar e X lli::' (W ioll . B a l (r w i n  . . . . .  hi 
Crll i l"crs ,  prol ected . . . . . . . . . . . . . . .  �7 l ' o ll l dl l )('!' ] l ( lT s e  l·) (HQ'r e c o n om y .  �2 
Cntler':-I s h o p *- . . . . . . .  . .  . .  ��! P ri l l l �� moverK, cOlli parat i v e  (,( 1St 
g ffi (�i e n t'Y i n  lH't i o n  . . ,"" J of . . . . . . . . . . . . . . . . .  . . . . s:? 
E l e etl' l C'a l l l o t e s  . . . . . . .  R7 P l'i l l Z P :-- s i l l Vkt oria LuiH' *  .
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· 
. .  (", 1 )  

JD l I g illet� r i l l g  lI n t e R .  . . . . . . . .  �ti H a i l  j oin t s l Iml s t r e e t  n ( d s(>� . . "'�� 
�i�n�:��.l�;:l{�'�' ��l� .�(.)�': . . . . . . . . .  . . :. �� :L��: ��:;:�:. t.:i;�:�ll��_;�l�)�·,\'.�:���' �l.J�e��. � I.f:.: �1 
H nlrull l i e  p l a nt, S w i .  .. s. . . .  . ,"-Ii I H n t s .  dest  I'1I�t i u n  of .  . . . . . . . . . . . . . .  !)(J 
I n'kwpl l ,  breaking of* . . . . ,:-;t � (' i l' l l ('n l H l t p!'' ' . . . . . . . . . . . . .  . . . . . Fn 
I n vellti o J l s ,  i n d e x  of . . :r! � u p p l ('rnfm t .  ('ll rrpnt. . . . . . . . . . . . " .  !�) 
I n v p n t i o l 1 s  recent l y  patenU'd . .  . � i l  rI'�� l ('p l l o l l f'  • •  mto-cOllnn utator* . . . , srI 
I n  V i-' l l tl o l l S  wan t e d . . . .  h, T ll l' h i n e .  llropu 18 i oll . progress o f .  oS:? 
-' .lamps ,  l e l l s  al tacit n l e l l t  1'01'* . . . . •  t:i4 ! \V arships, t h dlt ing e ffi c i ency of . . 8:J 
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.• i:ricultural I lD p l e lDentlll. 

' d '  L ;�E-GU I D E .-JA)I E S  T. LIGHTNER, Red 
, ' ; , , 'L Cal. The body portion of the sickle
". · l ! , ' e  has a lateral l y  projected tongue formed 
• Lh a cavity o n  its under face to rec e ive an 
anti-f riction roller, held in place by a keeper. 
A bolt is  mounted i n  the body of the guide 
and is  formed on its lower end with a cone, 
situated in a cavity in the under side of the 
body. Located on the bo l t  and within the 
cavity of the body is  an anti-friction cup-wheel 
which engages bearing-ba l l s .  The construction 
provides an admirable anti-friction guide for 
the finger-bars of harvesting-machines. The 
sickle is held true in every direction without 
materially increasing the friction. 

TRIP F O R  HAY-FO R K S .-JOHN PATTEN, 
SR.,  Manti, Utah. I n  some hay-forks the posi
tion of the trip is  such that only a certain 
amount o f  pressure can be exerted when the 
fork is  c losed. Therefore i t  frequently hap
pens that the center of  the load drops out be
fore the trip is  sprung. :\11'. Patten has de
vised a fork hy which this difficulty Is over
come. 

POWER D E V I C E .-RoDDY C .  ConLE, Ma
rion, Kan. This power device is  particularly 
adapted for use in connection with hay-stacking 
machines, the purpose of the invention being to 
provide a portable device having means for 
ready attachment to the body of a hoist ing
machine and connection with the hoist of  such 
machines. The feature of the p resent invention 
relates to the manner in which a fork, for ex
ample, is raised and lowered. Such a construc
tion of e l evating mec hanism is provided that 
a fork may be made to drop without backing 
the animal employed to operate the power 
mechanism. 

E uglneerl u� I lD p rovelDent lll. 

ROTARY !<'URNACE .-CH ARLE S GROLL, Rou
ba ix, Departement du Xord, France. A certain 
number of pieces are so combined that their 
expansion does not modify the contour of that 
portion of the periphery of the grate which 
forms the joint at the contact, or  nearly at the 
contact, of a ring fixed to the walls of  the 
hearth. The expansion of all the parts, wheth
er fixed or mo ving, forming the joint between 
the grate and ring is much reduced and equal
ized by the action of a current of air  which 
is circu l ated around the periphery of the grate. 
The pivot of  the grate is mounted on a cross
piece fixed at one end to the ring, and capable 
of longitudinal. movement at the other end. 
The play left between the fixed and movable 
parts of  the furnace is exceedingly smal l ,  so 
that the fragments of coal cannot enter be
tween the parts. 

VACUUM-PUMP.-CHARLES E. LEGGETT, 
;Toplin, Mo. This pump is  actuated by the 
pressure of steam against water to expel the 
water from the pump cylinder or reservoir, the 
steam being then condensed to form a vacuum, 
o r  partial vacuum, into which water flows to 
fill the cylinder. The apparatus is constructed 
with special reference to its use in m ines, 
where it is necessary to use a pump capable 
of  handling much water in a short time and 
of being economic a l l y  slowed down when the 
water in the mine has been placed under con
tro l .  

SUPERH EATING A P PARATGS F O R  FEED 
WATER O F  ;\I A R I X E  B O I LERS .-MA S S I M O  
L E V I  a n d  GIACO'IO RADO X I C I C H ,  Venice, I t a l y .  
T h i s  invention provides in t h e  smoke b o x  of 
steam-boilers in genera l,  but in ma rine-bo ilers 
in particular, economiz ing arrangements of 
tubes th rough which the feed-water is �om
pelled to pass before being fed into the boiler,  
for the purpose of causing it to absorb heat 
from the gases of combustion in the smokebox. 
Thus the expense for fuel may be c onsiderably 
diminished ; for, hitherto, much energy has been 
dissipated with the hot gases into the at
mosphere. 

Gas A p para t u s. 

ACETYLENE GAS G E N E RATOR .-THEO
DORE G. AMES, 1 200 South Walter street, Albu
querque, New Mexico. The invention p rovides 
a simple and practical machine for generating 
acetylene gas. The machine may be cheaply 
and strongly constructed with couplings, hold
ers, and fittings a l ready on the market. These 
pa rts, when properly adjusted, will act auto
matical l y  until the charge of calcium carbld is 
exhausted. 

. 

APPARATUS FOR CARBONATING L I 
Q U I D S .-GARRET D .  RHINEHART, Newark, N .  J .  
1\1 r .  Rhinehart has devised a simple a n d  effect
Ive means for producing a quick and thorough 
mingling of gas and liquid in a soda fountain. 
The apparatus is so constructed that the gas 
enters the fountain at Its bottom portion. A 
water supply and water overflow are provided 
at the upper portion of the fountain. Accord
ing to the invention, two fountains can be so 
coupled together that both may be simultane
ously o r  independently supplied with gas and 
water, so that the overflow of one or both 
fountains can be brought into operation as de
sired. 

ltIechanlcal Devices. 

LOCK.-CHARLE S M. BURNS and FREDERICK 

T. MERCER, Philadelphia, Pa. The lock can be 
operated either by a knob or by a key, or by 
both. When desired, an extra key-operated 
latch can be employed to prevent the knobs 

11 , itutifi, �tutri,au. 
from turning ; the door, however, may be read
ily opened by means of the key. The bolt from 
the keeper sec tion of the lock is automatical l y  
made to e n t e r  the body of t h e  lock w h e n  the 
door is c losed. A spring latch o r  bolt is not 
required, whereby the face-plate of the body of 
the lock and the surface of the door receiving 
that p l ate will not be marred by openings or 
p rojections. 

ton, Mass. As seal s  for m i l k-bettleS, sheet- sages begin at the perforate she l l  and lead to 
metal disks have been employed, provided with the central draft space at a point above the 
a central fold. Pasteboard disks have also base end of the next deflector above. A heat

ADDING-MA C H I N E .-JONATHAN '1'. DAVI S, 
Greenfield, Mo. This is an ingenious key-oper
ated machine for mechanical l y  adding amounts 
of any size. The construction is  such that the 
machine can be sold for a comparatively low 
price and operated with ease. Colu mns of fig
ures can be quickly added without mental exer
tion and with no error, if directions are fol·  
lowed. 

T E N S I O N  DEVICE -WILLIAM GERHARm', 

Haz leton, Pa. The purpose of this invention 
is to p rovide a tension device adapted particu
larly for contro l l ing the wires leading current 
to electrically-operated c loth-cutting machines, 
which tension device permits entire freedom of 
movement of the machine without danger of 
entangling the wires.  The slack of the wires 
is taken u p  by a weight which is so combined 
with sheaves that the wires can be drawn out 
as the machine is moved away from the ten
sion device. 

CARTRIDGE LOADER AXD RgLOADB R.-
WHEELER W .  MOOR}l, Rushvil le ,  I l l .  The de
vice removes the spent caps from cartridges 
and applies fresh caps, trims the edges of the 
cartridges and crimps them after they have 
been loaded. The cart ridge tool has a body 
with a transverse passage. A revo)uble crimp
ing-cap is  in a l inement with the passage . 'Yith 
this crimp ing-cap the cartridge is pressed into 
engagement. A movable ca rtridge-holder em
p loyed i n  connection with the crimping-cap i s  
projected through the passage mentioned. A 
knife is arranged adjacent to the holder so as 
to engage the cartridge and trim it .  

TRAN S M I T T ING-GEAR FOR W I N D M I L L S .  

been used, prov ided w i t h  a hinge. B o t h  of these 
seals are objectionable for various reasons. 
I n  this invention a regu larly oval pasteboard
plate is  provided with a single, central crease 
i n  the under side and two crimps in the upper 
side, which are para l l e l  to and equi-distant 
from the central one. By reason of this 
novel c onstruction the p l ate is enabled to 
fold i n  the manner required. 

POLE O R  S H AFT COUPLING.-RonERT 0 
NEVILLE .. E l khart, Ind. Mr.  Neville  has de
vised a simple anti-rattling coupl ing which holds 
the pole-iron or thil l · irons connected with the 
draw-shackles,  while the pole or  t hil l s  are in 
use, o r  when they have been placed in an up
per or lower position fo r the storage of the 
vehic le,  o r  when the animals are unh arnessed. 
The device is so constructed that the t h i l l  iron 
o r  pole i ron may be quickly disconnected from 
the draw-shackles. The coup l i n g  is manufac
tu red by the glkhart Carriage Specialty Com
pany and Indiana Buggy Company, of E lkhart, 
Ind. 

ACETYLEXE-GAS GENERATOR.-FRANK

LIN E .  LAYTO:O<, Corning, N .  Y.  The apparatus 
comprises a gas-holder and a generator which 
employs a feeding apparatus by which the 
carbid is  discharged into a surplus of water ' 
in the generator in small  quantities. As the 
gas-holder rises to its maximum height, the 
valve through which the car bid must pass is 
automatica l l y  closed to stop the generation of 
gas ; as the gas-holder falls,  the valve is 
opened. 'l'he refuse c an be readily removed 
from the generator without cutting off  the 
supply of gas ; and the car bid-hol ders can be 
refi l led without interfering with the operation 
of the machine. 

GAR;\I E X T - F A S TE N E R .-Mo S E S  W .  WINS 
TON, Manhattan, New York city .  The fastener 
is of  the ball  and socket type and consists of 
a button member projecting from one section 
and extended in the direction of the other sec

-JESSE H. ALLISON, San Antonio, Texas. The tion and inc losing the point of  j unction of 
windwheel -shaft is mounted in brarkets and is these sections. 
provided with a pinion. An e longated internal 
rack is  held i n  mesh with the pinion. Down- SAF ETY - A D J U S T E R  J!'O R  P R I N T I N G  

a r d l  _ ro 'ecting r o d s  secured to a ring I F I Ll\I S .-BENJA M I N  DAY, West Hoboken, N .  J. 
:oun:eX i� a circular bearing on the tower This inventio� r� lates to adjus.tab�e holders for 
carry a bearing a t  their lower ends, through f�'a�es for prllltlllg films used III hthography. or  
which the shank of the rack looSely passes. slmll.ar arts. By means of the constructlOn 

. .  provided, the operator is · enabled accurately By re
.
ason of thIS const

.
ructlOn a long s�roke is to adjust and hold the frame-fi l m ; to adjust, tmpa l ted to the pump-I od o r  other deVIce. remove and readj ust the film after inking or  

Electrical A p parat u s .  

C LOTH-CUTTING MAC H I NE. - WILLIAM 

re-inking, with the certainty of obtaining ac 
curate shading ; and to shift the frame minute
ly and accurately in two directions, thereby 
throwing subsequent prints s l ightly out of 
register with the first print, so as positively 
to cause the subsequent prints to overlap, 
continue, o r  thicken the original print t o p ro
duce darker tones of the original tint.  Thus, 
the shading can be accurately varied. 

CALCULATOR.-J!'R�1DER I C K  D .  !<'ERGUSSON, 

GERHARDT, Hazleton, Pa. The machine can be 
freely moved over the cutting-table to cut the 
cloth without necessitating the operator's using 
one hand to press the cloth down and feed it  in 
position, since this frequently causes the oper
ator to be seriously cut by the machine. On a 
framing secured to the base of the machine a 
motol' is carried. Below the motor two stub- Paeroa, Auckland, New Zealand. The object 
shafts are mounted having transverse openings of the invention is t ? pr�vide . a new �nd im 
in their ends. gach stub-shaft carries a e il'- I proved calculato r  which IS easi ly malllpulated 
cular knife provided with a bevel-gear. A ver- and �hich is more esper iall� �esi�ned for cal
tically-disposed rotary shaft,  geared with the culatlllg ti �ber, eal:th qua�tl�les. l llterest, �tc. 
motor, extends through the open ings in the The inventlOn con.slsts prlllclpll;l l y  of carriers 
ends of the stub-shafts. These openings form or b!oc ks movable III para l l e l  gll ldeways, a con
bearings for the vertical shaf t.  The bevel- nectlOn between the two blocks, and a scale be
gears on the knives mesh with bevel -gears on �ween 

d
the guideways, on which the connection 

the vertical shaft. I S  rea . 

lUisceJlaneous Inv e n t ions. 

UMBRELLA-NOTCH .-WILLIAM DAVI SON, 1 
Queens Down Hoad, Clap ton, London, N. E. ,  
England. The invention consists of a plain, per
forated fl ange ( stamped out in one with a cyl in
dric a l  c o l lar o r  tubular portion ) ,  in combination 
with U-shaped wire staples, which are fixed i n  
t h e  h o l e s  i n  the flange, the staples before being 
so fixed being threaded through the usual piv
otal holes in the ends of the ribs or stretchers. 
Each r ib o r  stretcher will,  therefore, swing 
upon the bow portion of the corresponding sta
ple. The staples are c l enched in the flange by 
bending their points over at right angles or 
twisting them a t  the side of the !lange opposite 
to that from which they project. 

CAN-HOLDING ATTAC HMENT FOR LAD
D E R S .-HARVEY KEPLER, Dawson, N .  D .  The 
attachment is intended to hold paint-cans, and 
consists of a plate on one end of which is a 
guide-block for engaging the channel formed in 
one of the side rails of a ladde r.  A spring
pressed jaw on the lower portion of the plate 
engages any of the teeth in the channe l .  
A n  arm, extended f r o m  t h e  p l a t e ,  has 
a hook portion to engage in the channel, 
formed longitudinally in the inner side of the 
side-rail of  the ladder. With the p l ate, a 
can-holding platform is removably connected. 
The attach ment can be adjusted to hold the 
can level at any angle, either while the side 
of a building or a roof is being painted. 

WIl'IDOW O R  DOOR.-CHARLE S E .  RED!-
OLDS, Bronx, New York city. . In this window 

STOVE .-ERNEST C .  COLE, 3 2 1 8 Western o r  door, a joint and locking strip is  adapted 
Avenue, C hicago, I l l .  I n  stoves which burn to extend simultaneously into adjacent grooves 
soft coal a l arge mass of fuel is  put into the and is arranged to pass wholly into one of the 
combustion-chamber, with the resu l t  that a I grooves. The strip has a number of incl ines. 
large yolume of gas is set free which cannot An operating-plate is mounted to s l ide length
be contro l led without overheating the stove. wise of the joint strip and has a number of 
To avoid this difficulty lIlr. Cole forms the inclines engaging the corresponding inclines 
combustion-chamber with a series of  openings on the strip. 'rhe window sash or  door c an 1;,� 
at the bottom, communicating with a surround- readily manipulated in the usual mannc� o r  
i n g  chamber, whereby the products of combus- disconnected from the adjacent p a r t  for clean
tion find exit only th rough these openings. ing. A perfect joint is produced between the 
Th rough the burning fuel; which is amply sup- parts to pre vent draft and exel ude dust. 
pl ied with oxygen by means of a blast draft S I I I N GI,I X G-BRACKE'l' . -WARRE:O< I,. Dr;n-
above the openings, and by means also of  a 
grate below the openings, the flues w i l l  be 
prevented from fi l ling with soot. 

DENTAL B R I DGEWORK. - Aumi s T  P. 
JOHNSON, Ada, lIlinn. Al l-porce lain post
c rowns have meta l l i c  posts for attachment to 
the natural-tooth roots. These posts are pro· 
v ided with l ateral projections o r  arms which 
pass through the body of the crown and pro
ject o n  the side, where the ends are enlarged 
to form a base for the attachment of the im
proved dummy-crowns constituting the bridge 
proper. A strong bridge is thus produced from 
all -porcelain post crowns and a l l -porcelain 
dummy crowns. 

SEAL FOR M I LK-BOTTLES .-HENRY O. 
HOBIN SON, 1 03 East Brooks Street, East BOil-

LEY, Watertown, lIlinn. 'rhis shingl ing-bracket 
comprises a base adapted to extend transverse
ly under adjacent shingles. At  o r  near the 
middle of the base an up right rises. A key 
moves transversely in a slot in the upright 
to bear on the top of adjacent shingles and 
damp the bracket in position. The up right 
forms a rest for a part of the s taging. ThiH 
shingl ing-bracket can be readily p laced on a 
shingle roof to support a stud or other part 
of the brac ing. 

H E ATER .---HEIUi AN S C H W I CKART. Brook-' 
Iyn, New York f'i ty.  The heater has a perfo
rate she l l  in which spaced deflectors are con
tained, one above the other, and formed to pro
duce a c entral draft space and inwardly and 
upwardly inclined ah' passages. These pas-

ing and free circulation of air is established, 
so that it is possible to heat a large quantity 
of air with a small amount of fuel and at the 
same time cause a proper circulation of the 
air in the room. 

SAW-HANDLE.-CHARLE S W. STITE S, �lan
hattan, New York city. The saw-handle is so 
secured upon the saw-bl ade that it  can be 
quickly detached without the use of a tool,  and 
that it can be attached by the' latching move
ment of a portion of the handl e.  The handle 
can b e applied to any number of saw-blades, 
which may be carried so that they take up but 
l i t tle space. 

C I PH E R-CODE SYSTE;\f. - CHARLE S P. 
HALL, lIlanhattan, New York city. This new 
cipher-code system enables one to send long 
messages with the use of very few words or 
numerals. The system employs a book having 
an index-page with a column containing sub
ject words 01' seutences ; a column containing 
cipher numerals for the subject words of sen
tenc es ; and a key for the message, arranged 
for use in connection with the numerical value 
of the message, to change the numerical value. 
Besides permitting the receiver readil y  to de
cipher the message sent, secrecy can be pre
served. 

ART I FI C I A L  FLOWER lIlADE O F  FUR.

CARL HART)IAN:O<, :\Ianhattan, Xew York city.  
Mr. Hartmann has devised an ecopomic and 
practical means whereby artificial flowers can 
'be made from furs, the flowers being so formed 
that the nap of the fur w i l l  natura l l y  run or 
lie in the d i i'ection of the outer edges of the 
petals or  flowers. The parts of the flowers are 
so assembled that their centers are independent 
of the body of the flowers, whereby these cen
ters may be fixed in posi tion simply and quick
ly.  

WELL-PACKbH.-FRED J .  MOsER, . Kane, Pa. 
Heretofore, ow ing to the great p ressure in o i l 
wells and the unevenness of the walls,  t h e  
packing of the we l l s  h a s  been accompl ished 
with difficulty.  According to this invention, an 
annular packing-tube of rubber is emp loyed, 
which tube is formed with an annular chamber. 
When this chamber is fi l led with a fluid, pres
sure on the end of the tube w i l l  be evenly dis
tributed around all the sides of the tube. By 
these means the tube is caused to expand 
'against the walls of the wel l ,  and to adapt 
Itself to inequalities and effectively seal ing the 
bore. 

Designs. 

B LANK FOR PAPER BOXES .-JOSEPH T. 
CRAW, Jersey City, N .  J .  Mr. Craw has devised 
a one-piece blank from which boxes can be eas
ily made to meet the various require men ts of  
manufacturers. 

BELT.-LoUI S SANDER S, Brooklyn, New 
York city. To the many belts which Mr. San
ders has a l ready designed may be added the one 
which forms the subject of the present patent. 
I n  this new belt two members are employed, 
which interlace and lose themselves in the 
longitudinal edges of the belt. 

NOTE.-Copies of any of these patents w i l l  
b e  furnished by M u n n  & Co. f o r  t e n  cents each. 
Please state the name of the patentee, title 
of the invention, and date of this paper. 

NEW BOOKS, ETC.  

THE METALLURGY OF GoLD. A Practical 
TreJ.tise of  the Metallurgical Treat
ment of Gold Bearing Ores, Includ
ing Assaying, Melting and Refining 
of Gold. By M. Eisler. London : 
Crosby, Lockwood & Son. New 
York : D. Van Nostrand Company. 
1900 .  8vo. Pp. 6 3 8 .  Price $ ,  . 50 .  

T h e  fifth edition of a standard treatise upon 
the meta l l u rgy of gold Is now before us.  It  
Is I l l ustrated with 300 i l lustrations and num
erous  f ol ding p lates. 'rhe gratifying demand 
for successive editions of this work, together 
w;th the striking and continued advance made 
during the last half dozen years in the way 
of appl iances for gold mining has led to the 
great expansion of the work before us. The 
use of the cyanide procec" alone W O U l d  make 
a new edition imperative. A careful exam
ination of the book shows that every pnase of 
the subject is t reated with great care, the 
relat ive values of the various processes beIng 
earefu l l y  considered. I t  is probably the DeSL 
book on the subject for the American and 
�Jnglish reader. 

. 

THE ATTAIN ME�T OF WOMANLY BEAUTY 
IN FORM AND FEATURE. Edited by 
Albert Turner. New York : The 
Hea'lth Culture Company. 1900 .  
1 2mo. Pp.  2 5 6 .  

T h e  book consists of a number of chap! ers 
written by the various authorities, and the 
whole forms a compi lation of considerable 
interest to women. 

GLUE A�D GLUE TESTING. By Samuel 
Rideal. London : Scott, Green wood 
& Company. New York : D .  Van 
Nostrand Company. 1900 .  8vo. Pp. 
140. Price $ 4 .  

T h e  author h a s  rendered a substantia l servl. e 
to techn ical l iterature in the preparation of 
the present volume. He has gained very valua
able experience by the examination of com
mercial samples. There are too few books 
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upon such subj ects as the present. It Is a 
book which a l l  who are in any way connected 
with g l u e  w i l l  find abso l u tely i n d i spensable. 

PRINCU'LES OF CH E S S 1:-1 T HEORY AND 
PIIACTICE. By James Mason. London : 
Horace Cox. 1900 .  16mo.  Pp. 3 27 .  
Price $1 .  

T h e  author i s  a w e l l -known chess expert 
and he has p roduced an a d m i rable book .  
\\'hat h e  terms the " e l ements of c h e s s  . ,  i s  p a r 
t i c u l a r l y  v a l u a b l e .  I t  g i v e s  not o u l y  t h e  
r u l e s  o f  t h e  g a m e ,  but c o m m o n  s e n s e  d i rections 
for p l a y i ng i t .  The diagrams are u n u s u a l l y  
deal' .  

HA :\" D-BoO K  OF THE ELECTRO-MAG NETIC 
TELEGIIAPH. By A. E.  Loring. New 
York : D.  Van Nostrand Company. 
1 9 0 0 .  16mo. Pp. 1 1 6 .  Price 50 cents. 

The fi rs t  edition o f  t h i s  wOI'k was publ ished 
in 1 8 7 8 ,  aud the origina l text has now heen 
thoruughly revised. so as 1 0  i n c l ude the present 
state uf t e l egraph p ra c t ic e .  A new "hapter 
desc ribing i n  o u t l ine t h e  new duplex and 
(Iuadl'll plex methods of telegraphy has been 
added. 

BEHH' IlT YOX SCHDDIEL & CO)IPA:'oI Y . 
( I nhaber Gebr. Fritzsche. ) Fabrik 

ather. Oele, Essenzen, und Chem
ischer Praparate. 1900 .  Leipzig. 

DIE AS i'3A X IERl' X G  YO:\" PARI S . Bearbeitet 
von Dr. med. Th.  Weyl. With 56 
illustrations and 3 maps. Leipsic : 
Wilhelm Engelmann. 1 9 0 0 .  Octavo. 
Pp. 62. Price, paper, $ 2 .  

T .. i s  book is t h e  first o f  a series o f  mono
graphs on the sa n i t a t i o n  of the world's l a rge 
c i t ies.  The p a m p h l e t  before us is a clearly
w r i tten. f a i r l y  weli - i l l u s t rated account of th� 
system by w h i c h  the c i t y  of I'a r i s  di sposeS o r  
i t s  w a s t e  p r o d u c t s ,  receives i t s  water.  and is 
d ;·ained. The acc o u n t  i s  t h o rough l y  scientific,  
a n d  so far a s  we have been able to determine, 
f u l l y  trustworthy.  

R:JI'EH'S C ATEC H I S �I FOIl STl':A;\1 E:'oIGI
X EEIU X G  A X Il ELECTHI l'IA:\" S.  Including 
the Construction and Management of  
Steam Engines, Steam Boilers, and 
Electrical Plants. By Edwin R. 
Keller,  M.E. ,  and Clayton W. Pike, 
B . S .  Philadelphia : Davi d McKay. 
1 9 0 0 .  18mo. Pp. 3 6 5 .  Price $ 2 .  

T h e  great " a l u e  of a catech i s m  l ies I n  t h e  
f a c t  that a j u d i c i o u s  q u e s t i o n i n g  emphasizes 
the mO I'e i m portant points of a subject, and 
also stimu l a tes t h e  student t o  think more 
definitely and c l e a r l y  upon i t  than would-be the 
case i f  m e l'e l �' reading about it. T n  these re
spec t s  the w r itten catechism i s  the best sub
s t i t u t e  for oral teaching. and the authors have 
performed their task i n  the p reparation of the 
p resent volume i n  an admirable manner. I t  
was w r i t ten b y  S tephen Itoper i n  1 8 7 3 ,  and has 
beE'n so useful and pop u l a r  that twenty-one 
editions ha"e bpen ('a i l ed for.  The present i s 
rewrit ten and grea t l y  e n l a rged . I t  is profuse ly 
i l lustrated.  

. 

PIT�I A S ' S  TWE:\"TlETH CE:\"'1TRY BVSINESS 
DH'TATIO X BOO K  OF BI:SISESS LET
Tt:m;. Lt:uAL DOl'l-�IE:\"TS AXIl Mls
CEI.J. A X EO l' S .  New York : I saac Pit
man & Sons. 1900 .  16mo.  Pp. 
240. Price 75 cents in boards, cloth 
$ 1 .  

A m o s t  v a l u a b l e  buuk t o r  a l l  w h o  a r e  inter
e s t ed i n  s t enog-raphy. It  is a �omplete . - -- " ai  
o f  d i c t a t i o n  for the use of 81'11001s.  ('ollege". 
teachel's. law s teno1-! l'a vhel'� and s tuden t s  of 
s h :H' thand and t�·pE'''' I ' i t i ng. The letters are 
admirably selected and ('UY<'I' a yast range of 
s u bj e c t s .  We n o t i ('e on pag .. S 7  one of our 
own letters relative to patents on inventions . 

ON SA :\" ITAHY A :\" D  OTHER MATTEHS.  By 
George S. Keith, M.D. London : Adam 
& Charles Black. New York : The 
Macmillan Company. 1 9 0 0 .  1 2mo. 
Pp. 127. Price $ 1 .  

T h e  a u t h o r ' s  chapters deal w i t h  t h e  waste 
o f  water i n  houses and the modern systems 
of trea r i n g  and n u r s i ng infeetious d i seases, how 
to p rofi t  by l i fe at sea,  on rice meal,  the story 
of an eye, and the rapid and p rogressive dete
r i o r a t ion of the young, o n  a t h l e t ics,  etc.  The 
papers all point o n t  the preva i l i ng e rrors or 
sanitary 0 1'  economic matters which seriously 
affect the \v e l l -l>eing of t h e  com m u n i ty ,  and 
which, b n t  (01' t h e  8t1'ange ly resistant force of 
conven t i on a l i sm .  ('ou l <l easily be set aside and 
w i th m u e h  ad,"all tage t o  a l l .  

RO Y A L  N A " Y  L I ST DIARY 
HA :\, D-BoOK FOil 1 9 0 1 .  
Whitherby & Company. 
5 3 5 .  Price $ 1 . 2 5 .  

AND NAVAL 
London : 

1900 .  Pp. 

This i s  t h e  fou rth v o l u m e  of a p u b l ication 
w h i  .. h h a s  been well received by the naval 
onkers f o r  whom i t  i s  spec i a l l y  p repared. 
Over -/1)0 pages are devoted to the diary, a 
r age fOI' each day of the year.  At the end 
of e\'ery mon t h  i s  a p r inted page o n  which 
the officer m a y  e n t e r  t h e  dates o n  whltll the 
ya rious d r i l l s ,  ineidental  to the vessel I n  
c o m m i s s i o n ,  took place i n  that partiCU l a r  
month.  A t  the commencement i s  a cOlIslder
aule amonnt of h i s t o r ic a l  and s t a t i s t i c a l  Inror
ma tion respecting t h e  Hoyal navy, inciud lng 
a n  i m p o r t a n t  a rtide on tlw naval p rog'l'ess 
of the J ea l' by L. ( 'a r r  Laughton.  Thp hand
book ('o n t a i n s  several pagl's df>voted to n�
trono m i c u  1 phenomena of t i l (' ytlal'.  and theGe 
are also taulE's of t ides and tidal  constants.  
togE'th e r  w i t h  a v,niety o f  information to 
meet the special needs o( thp• naval oIDcer. 

J t itu tific �mtritau. 
Marine Iron Works. Chicago. Catalo�ue free. 

For logging engines. J. S. Mundy .  Newark, N. J. 

H U. S." Metal Polish. Indial1spoLis. Samples free. 
WATER WHEELS. Alcott & Co . , Mt. Holly. N. J. 

A. Yes. 2 .  I s  it an explosive,  o r  what is 
there about it that Is  dangerous '! A .  No ; it 
is  not an explosive.  An explosive i s  a sub
stance which i s  suddenly t ransformed into a 
gas, occupying many times the space which 
the substance occupied before the explosion. 
The danger from phosphorus a rises from the 

Y ankee Notions. Waterbury Hutton Co . •  W aterb ' y , Ct. ease with which i t  takes fire. It i s  the sub

Rigs that Run. Hydrocarbon system . Write St, stance which is used upon the tips of ordinary 
matches to ign i t e  the wood. 3 .  H o w  does i t  
come ', A .  I t  i s  s e n t  to market i n  ro l l s  about 
1;(, inch i n  diameter and a inches 0 1' there
about long. 4.  How long would a piece 1 

LouiS Motor Carriage Co. , St. Louis, Mo. 
Machinery designed and constructed. Gea,r cutting. 

The Garvin Machine Co., Spring and Varick Sts .. N. Y. 
New Book.-DesIgn and COl1struction of Oil Engines. in('h long ano % inch sqnare onrn i f  about l� 

By Goldlngham. By mull, $2. Spon & Chamberlain , 12 of an inch was exposed a t  a time '! A .  I t  
Cortlandt St., New York. could not be contro l l ed i n  b u rn i ng i n  that way. 

The celebrated " Horns by.Akroyd " Patent Safety Oil  It would bu l'll very violently when set on fi re, 
En �ine is built by the De La V ergne RefrIjleratin g Ma· as a match does. r. .  Does i t  burD w i th a fl ame 
chine Com pany. Foc>t of East 138th Street, New York. wnen not subme rged in water '! A. Yes. G .  

T h e  best book for elect.ricians a n d  be"mners in elec-
Can you tell m e  some other chemical t h a t  

tricity is . .  Experim ental Science." by Geo. M. Hopk ins. would bu rn w i t h  a tl ame by p o u r i n g  a c i d  0 1' 
By m ail . $4. Munn &. Co., p u b l ishers. 3tH Broadway . N. Y .  watel' on it '! A. Potass i u m  or sodium w i l 1 

t:r Send for new and com p l ete cata)OJlue of SCleUtltt c . I . '  I 
take fire when dt'opped into water and bu l'll 

and other Books for sale b y  Munn &. Co., 3tH Broad w ay, 
In t le water.  7. '''hat I S  i t s  cost '1 A. Po

New York. �'ree on apphcatlOu. I tassium i s  about !ji l .:;O a n  ounce, and sodium 
about ;W cents an ounce. 8 .  In what fOl'm 

U; 
d�es i t  ('ome '! A .  I n  sticks i n  uottles covel'ed 

t �� I 
W I t h  kel'Osene to p l'event them f l'om taking

. I'Y .()� _J I! fi l·e.  1\0 one should play w i t h  any of these 

..u � .. su bstan('Ps.  They are very dange l'o us,  and 
9 frequent acddents I'e s u l t  f l'om people w i thout -

expel'ience attempting to handle the m .  

H I N T S  TO CORRESPONDENTS. 

Names and Address must accowpany all  l l'ttl'rs or' 
n o  a t tention will  he paid thprt'to. This i s  for 
011r information a n d  lIot for pl1 hlil'n tiou . 

References to fOl'lll{>r articles or a n swers shou1cl givt� 
date of paper and page or nuwher of' (ll1PStioll.  

Inquiries not unswered i n  reasonahle time should ht' 
repeatpu ; �rrespolldent s  w i ll ht'ar in lllilld t h a t  
SOllit' all SWt,'l'S l'��quil'e n o t  a little l't'st':lI'C'h, u n o ,  
though w e  endeu\'or to reply to a l l  .'i thl..' l' h,r 
letter or in this u(�pal'tlllt'nt,  t�ach lli ust take 
h i s  turn.  

Buyers wishing to plI l'ebuse any u l'tlclt� not UUV('I'
tised i n  om' colum n s  will he fUl'ni sht'd with 
addl'psses of housl..'R  m a n u facturing 01'  l'alT�' ing 
tbe same. 

SpeCial Written Information on m a t tpl'S of persona l  
rather than genera l interest canllot l w  expectl'iJ 
without rt'lllUncration. 

Scientific American Supplements I'Pf(�ITPd to may be 
had a t  the ottiCI..· . Price 1 0  Ct'll t s  puch. 

Books I'l..'ferred to promptly supplit.'d on receipt of 
price. 

Minerals sent for examination should be d istillCtly 
lll u rked or labeled_ 

( 8 043 ) J.  B.  H. writes : In our busi-
ness. as in many othel's using la rge quantities 
of l i q u i d  m i xtu res, there i s  often o('casion to 
fi nd the contents of a kettle 0 1' other round 
vessel.  0 1' to lind the numbet· of gallons al
ready i n  any snch kettle when the (' on tents are 
of a known depth.  r send you t h e  formula 
w h l e h  I have found f o r  use in such cases. 
With i t  the labor of c o m pu t i ng is ,  I bel ieve, 
I'edu�ed to a m i n i m n m .  Should :vo n  consider it 
worthy of p u b l l e a t i o n  i n  YOIll' magazine.  I have 
no doubt i t  w i l l  prove hel]lful to some of y o u r  
readers. To l i n d  the t'apa c l t y  i u  g a l l o n s  ( of 
:!:n cubic inches ) of any vessel h a Y i n g  s t m ight 
sides ( e i t he r  p a r a l l e l .  convel'g'Pll t .  or d i 
vergen t ) ,  having- a c i r('u l a l' horizontal  C l'OSS
sec tion and hUY ing a flat. spherical,  01' spheroid
al bot t o m ,  

3 C ( a+u ) '+8lJ1J' 

---- ---. = capac i ty in gallons.  
3 li : W  

FEBRUARY 9, 1 90 1• 
blocks ? A. Very l i ttle t ime is need �d to mag. 
netize steel to saturation, by a suitable CUI" 
rent,  such as i s  given b y  a dynamo. A few 
secunds w i l l  suIDce.  There Is l ittle gain in 
strength by prolonging the process. 

( 8 046 ) O.  S.  asks : 1.  About how 
many pounds o f  wire wonld it take to w i nd 
the armature and field coils of the s i m p l e  
e l e c t r i c  m o t o r  o f  S C I E N T I F I C  AMERICAN, vol.  
lxxx i i i ,  No. 2 3 ? A .  About half a pound i s  re·  
quired for the armature, and about the same 
quantity for the field.  '.rhe quantities are 
given i n  the desc ription i n  feet.  2. I s  i t  possi
ble to use this  motor a s  a hand generator, and, 
if so, how many v o l ts should i t  give '! A .  
l'rouably not.  I t  i s  a l i t t l e  fan motor. 3 .  

H o w  many c e l l s  o f  battery ( each giving 1 . 5  

y o l  ts ) w o u l d  b e  required t o  r u n  t h e  above 
motor '! A .  S i x  o r  more. 

( 8 047 ) W. F. G. asks : 1.  I s  it necessary 
for best resu lts to include Leyden j a t·s i n  the 
c i l' c u i t  of a focus tube '! A .  Yes ; i n  using a 
s t a t i c  machine for exciting the tube. 2. Are 
thin copper sectors of a Wimshu rst required to 
be i n  perfect contact w i t h  the glaKs at all  
points '! A .  No ; though i t  i s  desirable to fix 
i t  as t'ompletely as possible to the glass.  

( 8 048 ) R. N. D.  asks : 1. I s  the ordi
nary bichromate hattery.  consisting of a zinc 
p l a t e  suspended between two (' al'bon p l ates in a 
s o l u t ion of bichl'omate of potash and sulphuric 
add. a c losed circu i t  uattery '! A .  1\ 0 .  The 
battery polarizes q u i te rapidly on c l osed cir
c u i t .  2 .  Should the z i n c  p l a te be removed from 
the so l u tion when not i n  use '! A .  Yes, always_ 
And after the battery has worked a few m i n 
utes.  t h e  z i nc s h o u l d  be r a i s e d  and lowered to 
d i splace the hydrogen . H .  T s  it necessary to 
ama lgamate the zinc '! A .  Yes. 

I NDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

JANUA R.Y 29, 1 90 1 ,  

A N D  E A C H B E A R  I N G T H A T  D A T E. (8039) J. S. asks : How to make a 
s m a l l  heater by u t i l i z ing a 1 l 0-vo l t  electric 
c u rrent. A .  1.'01' a small  electric heater use 
iron wire of a size which will  t' a r ry the cur
rent, and take en·ough to have the needed re
sistance. Coli  this,  and mount the c o i l s  o n  
iron frames covered with severa l th icknesses 
of asbestos c loth to prevent short circuits.  
You can get an idea how to make the heater 
by examining the cuts of heaters i n  the cata
logues of makers o f  such articles. I f  you wish 
5 amperes 0 1' thereabou t to flow when the 
wire i s  hot,  take 300 feet of 1\ 0 .  1 8  Ameri!:an 
w i re gage iron w i re .  You w i l l  see that the 
heater i s  but a rheostat applied for use as a 
heater. It may be proyided w i t h  a switch, so 
as to give various degrees of heating. The 
rheostat of an e l ec t r i c  lantern w i l l  answer very 
well as a heater. 

Measurements are all i n  inches. In case the [ See note a t  end of list about copies of these patents . j  

( 8040 ) W. E .  G. asks : How can I es
tablish upon my premises II pond for the pleas
ure of my watel' fowl -say, 30 by 40 feet, 

vessel has a fl a t  I", t t o m ,  the second term in 
the numerator of tne fra c t i o n  disappears. 
A. The forlll u i a  given above i s  an approxima
tion,  perhaps dose enough for faetol'Y use, 
but i n  any s]ledal case the resu l t  obtained 
from its use w i l l  vary somewhat fl'om a cor
rect gaging of the kettle.  I t  would seem to 
be better to gage a new kettle before it is 
put in to use by measu ring the depth for each 

fed by the water supplied by the cOl'po ration '! 
u n i t  of quan t i t y  of water u Sl'd i n  li l l il lg i t .  �ry l a n d  i s  a r i c h  loam , w i t h  loose subsoil . A. 
A table o f  these I'esu l t s  k e p t  n e a l' t he ke t t l e  For p l'even ting seepage i n t o  the s o i l  f r o m  a n  
w i l l  e n a b l e  the w O l ' k m u n  t o  wO I'k w i t h  a c a l' t i fi c i a l  pond, m a k e  a puddle of day a n d  
cu racy. and w i t h o u t  the t l'o u b l e  of m a k i ng 

sand about equal parts 0 1' a l i tt l e  more c lay 
any c a l c u l a t i on in 01'(1,, 1' t o  lind nIP ' 1uan t i t y  if the s a n d  i s  (' oal'se 0 1' loamy.  Ham i t  w e l l  
of l iquid i n  the k e t t l e .  l i e  w i l l  only need all over the bottom, and rise w i t h i n  the e lll-
to measu l'e t h e  depth of the l i q u i d  in t h e  ket

ban kment to the top 01'  above the water l ine.  
I f  carefu l l y  done w i t h  the embankment pre-

t i e ,  refel' to the table.  and opposite t h e  dppth 
read t h e  quan t i t y  i n  ga l l ons 0 1' a n y  o t ll l'l l' de-

viously wet-ra m med, the clay puddle may only 
s i l'ed u n i t  � I u l'h t i me wou ! !1 i n  t h e  l o n g  m n  

l i ne the bottom and side and be covered w i t h  
b d 

. 

sufficient sand to p rotect i t .  The t h ic kness ' 
e save . 

of the puddle depends upon the depth 01' ( 8044 ) C. E. T. asks : 1. How would 
pressure. I f  from 5 to 7 feet deep, the bot- you wind. and w i t h  what size w i l'e.  the a nna
tom puddle shonld be 1 foot thick and the ture and lield magnet of the hand power dynll' 
s ides may taper to G inches a t  the top above mo i n  " E xpe r i m e n t a l  i"f' !E'nce" i n  o rder to se
the water l ine.  The overflow may be a pipe cure the best res u l t s  of e l e c t l' i c  l ighting on a 
leading through the bottom 01' side as con- s m a l l  scale ; t h a t  i s ,  to l ight the greatest 
venient, with a strainer, 0 1'  may be a stone n u mber of sma l l  lamps with this dynamo '! A. 
dam overflow protected by a net of galvanized We shou ld not ('hange t h e  winding f l'om the 
w i re,  i f  i t  i s  to be also used as a fish pond. plan given i n  " Experimen t a l  Science." The 

( 8041 ) M. T. writes : Please give me machine w i l l  gh'e 1 0 to I :!  volts and about 3 

amperes at fu l l  speed. :!. 1 I 0 w  many lamps of 
one candle powel',  I'e'l u i ring a 'l" volts and l - li  
ampere, w i l l  the hand p o w e r  dynamo l ight 
at the winding i n  " I';xperimental Science" '! A .  
I'u t t h ree lamps i n  series t o  u s e  u p  t h e  vol tage, 
and as many series as you wish t i l l  you use 
u p  the am pel'es. :3 .  I f  the p l' i m a l'Y coil of a 
telephone induction c o i l  were attached to ". 
magneto-electric machine.  w o u l d  LIe c u nent 
received from the secondal'Y coi l be a d i l'ect cur
ren t ·! A .  1\0.  If t h e  magneto gives a d i l'ect 
t u r rent,  there would be no seeondal'Y c U l'rent 
a t  all .  An induced c u r l'pnt i s  only p roduced 
i n  the secondary when the p r i mary current is 
vary ing, rising, 01' fa l l i ng, stal' t i ng 01' stopping. 
\Yhen the primary CUl'rent flows without c hange 
uf value, there I s  no inductive effect produced 
by i t  upon the secondal'Y. An i n t e l'rupter is  
i n t l'oduced into the p l ' i mal'Y c i rc u i t  t o  make 
and break t h e  current ; that is ,  to vary the 
s t rength of the p r i m a l'Y current. Then there 
i s  a secondary c U l'rent produced. which i s  a l 
tel'llating i n  ('h a l'actel', when the secondary 
tel'm i n a l s  are bl'ought together ; hut is  i n ter
l' l I p ted and i n  onp d l l'ec t ion when t h e  terminals 
are dl 'awn apal't,  so t h a t n Rpark i s  t h l'own 
across t h e  gap. 

the resistance of 1 , 000 feet of German s i l v e r  
and platinum w i re of the f o l l o w i n g  numbers 
by B .  & S .  gage : 30, 31, 32,  ;{3, 34,  35,  3 G ;  

also price and place where they can be pur
chased.  A. The resistance o f  German sliver 
is l:l . 9  times as much as that of the copper 
wire of the same size and length, and that o f  
platinum is 5 . li  t i mes that of a c o p p e r  w i re 
of the same size and length . Hence, if you 
m U l t i p l y  the number of ohms pel' 1 , 000 feet of 
copper w i re f rom the tables by these numbers, 
you w i l l  have the resistance o f  1 . 000 feet of 
German silver and of platinum w i re respective
l y .  Lest you may not have t h e  figures for 
copper wire,  we add them for B .  & S .  gage : 

No. H .  pel' 1 , 000 fee t .  
30 . . . . . . . . . . . . . . . . . . . . . . . .  1 0 3 . 3 0  

3 1  

3 2  

3 3  

3 4  

1 2 1 . : 17  

1 6 4 . 2 6  

2 0 7 . 0 8  

2 6 1 . 2 3  

3 2 9 . 3 li  

4 1 5 . 2 4  

Any d e a l e r  in e l e d r i c  m a t e r i a l  can ohtain 
these w i res. See o u r  advertising columns from 
time to t i m e .  

( 80 4 2 )  C. W. C. asks : 1 .  Can you ( 8045 ) L. V. C. ask s :  Will you tell 
tell  me if phosphorus i s  dangerous to handle '! me t b e  t i m e  necessary to magne tize steel 

.-\ l1c.lil l� machine a t t a eh UH' ll t, Bu llock & 

S(']l a t "  . . . . . . . . . . . . . . . . . . . . . . . . . .  6G6, IH3 
AUVI'I'tisillg dt'vict', traYclillg, 'V. L. D .  

W right . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '. 666, 727 
Advt'l'tisillg let t('l' IHIIWl' and ('uvelop, }.'. 1'. 

l l ' I l IXlol'!> . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G66,924 
Agricultural iWph'lllPlItS, counterualancing 

ol'\'i('t' for, 1). D. Funk . . . . . . . • . . . . . . • . .  666, 961 
Ala rm . St'P Burglar alarm. 
A l loy, lll u king, C .  T _  Hf'llnig . . . . . . . . . . . . . . .  666,670 
Amlllonia, uppamtus for outaining, I-I. 

Fischer _ . . . . . . . . . . . . _ . .  _ _  . . . . . . . . . . . . .  666,657 
A nlla tun� coi ls, form for winding. J'. W. 

Lundskog . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . 667 , 134 
Armatm't's, (]t'vicp for indicating disa rrange-

11lt'l l t  of I'll'ctric motor or gelH'rutor. J. 
rr. \Ya t soll . . . . . . . . . . . . .  666,831 

Automohilt'g,  plt'c t r i c  COll ll t 'Cti llg h U lldll' for, 
Eo N .  Di<-k.'rsoll . . . . . . . . . . . . 

Awn iH �  IHlj nst t'r , .J . F. ( ;Ol'llI 11 ll . . . . • • . • • • • •  
.:\wninl; fnlllH' hold.'I·,  C .  1-1 .  Plll nz . .  TI' . . . • . .  
A x il" adj u s t n hle h a l l  ht 'a rillg , A. J .  Clt'Vt' Il-

gl'r . . . .  . . .  _ . . . . . . . . . . . . . . . . . . . . .  . 
R a l ly j n m p! ' l',  A. B. S t1.ll· !; l' s . _ . . . . . . . . . . . . .  . 
Ba IT,,1 1 I1an k  m a k i u g  lIluehilH' , A. :\ln l t hy . .  . 
Bil lT!'I,  ut 't :t ehn hlp h l':I(I , .1 . L.  Mc l\. a .v . . . . .  . 
Barn'ls.  &(' . ,  lU ll eh i llP for moldi ng , G. 'V. 

(itj6.n!)l) 
Otit i , GH2 
(iUU,GU4 

flfl7. 0H:t 
()t.ii i . 7 1 2  
HGO.X72 
6GU, S l !i 

Lu ra",u)' . . .  . . . . . . . . . . .  61i6, 81 2 
Ba�kt't  I111l 1dllg' Illa dl i l l t ' ,  E_ I Iortoll . . .  HOH. 75G 
HI ':l ri n g  fn1l11t; or hI'II C k ( ' t ,  F. O.  Z t ' i n wuldt . .  nOtUm-l 
Ht':l ri l l ,!.{ ,  sh a ft , Hh'htl 'l' .& E�('hll ' l" . (io7, O;{7 
R t ' l t ,  1 ' 1 t ' c -tri{ ' .  �100l't' & �Iu rm .\ . . . . . . . . . . . . .  (J()U.!);J3 
B t ' l t ,  t ' n.lll'�s ea ni('r,  .J . S .  HOll l"t'k .  666.709 
Bt'lt  �IlPIt0rt , :\1. I I .  'Y ilsou . . . . . .  (i6f) ,!l14 
B i (·n·ll ' .  ( ' .  ( ·h ri stl ' II �('H . HH7 , 1 71 
R i l-:n·It' ('m l l k ,  (' . .  \ l 1 B 1 :t u . (JU7 , 05a 
H i l-�'dl's  ill 1"1'1( 1' of vl 'h ielt's , ll t t a dlllll' u t  for 

l( 'a(lil l�.  )1<-Hona ld & Ha v i s . . . . . . . . . . . .  Hfi7 . 1 54 
H i nch'!', t t ' Il lPOI'H '·.r, C. Y. l I t'nkt'I . . . . . . . . . . .  HH7 ,01 2 
Hoa t .  l i fl' ,  .J. A . .-\ n il ,llo . . . . . . . .  . . . . . . . . UU7 , O:'7 
Roi lPl'. BpI' S t t'llm ho i l l ' r .  ,,'utl' l" t11hp hoiler. 
Book 011('11 holtl i n� dl'\· i t·p, .J . L. f ) · � . ' a l . GGG, 972 
Boot or shot', .J. P. 'Y. l kt'nt'ld . . . . . . . . . . . . . . (JUH,�;�O 
Hoot o r  RhoI' pol ishing t l t ' v i ('t', F .  P. Sm i t h . _ 6(;7 . 1 57 
Bot t le ('Illl C10SHI'I', K HotTll1 a n  . . . . . . . .  _ . . _ _  006,673 
Hott lt, Cal)S, IlU H:bhll' for rolling locking- lugs 

011,  J+;. Hoffmun . . . . . . . . . . . . . . . . . . . . . . . .  666, 672 
B o t t le ('Insnre lit'vi('t ' ,  E. L .  Yt'\\'t'll . . . . . . . . . 66H,!)!)1 
Hot tle gum-d, .J. II .  pptt-'l's . . . . . . . . . .  6G6. !l:W 
Bot t le ut'ek fOl'm ill ,l! muehilw, A.  J.  Itntlol lJh nnn.!1;-{!) 
Bottlt !  stoppl'l',  .J. Stt'inhp t'g- . . . . . . . .  _ . . . HGH. !l1 1 
Rot t lt ' , Hll rl'til 1 a hlp , E. K rahpllhnhl . . _ . . . . . .  HHli. ! I;�2 
Bottlt� "Taplwr m a ch i llC' , G. A .  :MUt'llzt'lllll a it'r t)Hn,�!)-l 
Box, 1\1 . B l'eH n lt _ . . . . . . . . . . . . . . . . . . . . . . . . . .  tlt.i6. 7!)7 
Box making m n eh i Iu ' ,  ( ' . Engberg _ . . . . . . . . .  _ GG7, OOU 
Bl'll kl·.  RI'(' Y l ' h i elt'  hra kp. 
B r a k t' shot , .  ,,� _ .\ . A IIt ' I! . . . .  
B ridg-t' s , cOllst TlI(· t i oll of t l't ' stl." F. "'pldoll _ 
Broa d a x ,  J. R I·idgps . . . . . _ . . . . . . . . . . . . . . . .  . 
Brush , un th , B. n. I\. n ickpl'l uwkt'r . . . . . . . . . . 
Huek le , A . •  J. Ha \'hlsoll . . . . . . . . . . . . . . . . . . . . 
Bu ekle , snspt' IHlt' I', .A. R. M i lll ' l' . _ . . . . . .  _ . .  . 
Burglar a l a l'Jl I ,  \V. H. Pa rrish . . . . . . . . 
BUl'glar a l a rlll s.,· gt( 'm , C. Coll'm a l l . HIiH, 7:n, 
Burner. Sl'C G a s  lmrnel'_ llytlroea rhon 

lJurnf'r. 

n67, 052 
H(16,$IU 
6()7.000 
nUB.7:.n 
()()7 , t .o;{ 
ont).770 
()�il;,(iXS 
667 , 1 1 5  

Bu rner, O.  P_ Evprsolp . . . . . . .  _ _  . _ . . .  _ .  _ . . . . 6G6,9:'7 
Burning )mlveri zed fllrl, upparutus for, O .  S. 

IO::lllcl'ick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Rutton, F. Clark . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Button, dt'tadlH ul(>,  W. U. Ruine . .  _ . . . . . . .  . 
Rutton fastening d('vic(', NevillS & 'Yhite . .  . 
('a hi net,  foo(I, J. A lht' l't . . . .  _ . .  _ . . . . .  _ . . . . .  . 
C a b i rlP t ,  kitchpll , R. R_ Lake . . . . . . .  _ . .  _ _  . .  
('ahlt' supporting- clip,  I�'ll11cr & Walsh . . . . .  . 
( ' a lC'll la t ill g' machint', W. H. CIHl'k _ . . . . . . . .  . 
C a mera, pbotographi(', 1<'. B_ Dickinson . . . .  . 
(' a n  oppner, G_ �V. (Jomhl'I· . . .  _ _  • .  _ . . . . . . . .  . 
C a n  opener, Thurlow & Epler . . .  _ . . . . . . . • . . .  
Cans, ('t (' . ,  d('vicc for removing caps from , 

00(-),8(12 
6fl7 , t 102 
6G6 S55 
666: n71 
()(iH.!152 
t:lt1t). Sl O 
66H.HGO 
tl66.!J1 9 
(i6(),G52 
667 , 0:;4 
667 , 1 08 

J. W. FnlIpr . . . . . . . . . . . . . . . . . . . . . . . . . .  667 , H5 
C H p � .  m a chin" fol' charging wax I1IHI corks 

i n t o  vt'sst'l . C .  G .  Baner . .  _ . . . . . . . . . . . . .  HIiH. ! l1 7 
(' a !1�l1ll'.  m l' tall i (', F. A. Wllmot . . . . . . . . . . . .  IiHH . 7 2:{ 
Cal' hrak(' n t t a ('hlllPllt ,  C_ E. Kirk . . . . . . . . . .  HH7 . 0n-l 
C a r  door, grahl, A. M i llt' r . _ .  _ . . . . . . . . . . . . . . u.u7 ,O!)7 
Cur draw bar or draft rigging a t t a chulI' l l t ,  

rai1\\'a�', T .  L _ McKeen . . . . . . . . . . . . .  . 
C a r  fl'nclf'r, 1" . P. Laws . . . . . . . . . . . . . . . . . .  . .  
C a r  f('ndpr, stl'l'l't ,  Cage & Schuldt . . . . . . . .  . 
C a l', ptc. , frt 'igh t , Cam phell & Humphr('y . .  . 
Cll r  or v('h i cl,' sandillg mucbillP, raihnl�· .  O .  

S. Ha mm ond . . . . . . . . . .  _ . . . . . . . . . . . . . . .  . 
C a r  safl't�· (1I ' v i (' I ' ,  st rp('t. B. i\JI'S7.UI'OS I't ai.  
C U I'  R w i t e h .  Il u t om a t i(', HnlTis & Fall  . . . . . .  . 
('a ('hon ght't't holtll 'r, L. 1'\ 1\[111er . . . .  _ . . . . .  . 
Cu nlh4ll1 1'(1 �('ol'i l l J! lll llChitlP, A. Andcrsen . . . . 
C u r t .  h a lld.  B. B u t h" · . . . . . . . . • .  _ _ _  . .  _ . .  _ . .  . 
CHrtl'ltlgt' hl'lt, WOV(,I1 , T_ C. O rndorff . • • • . . •  
Ca rtrldgp Ca rril'f, B.  T .  Gthson _ . • . • • • • . • • • •  

(Continued on page 93\ 

G6H.H70 
Htl(i.HH-l 
66fl. 7aH 
666,7:\4 

Gflfi.8fl:t 
G()(). 8 1 5  
6HG,!)aO 
Hn7. nns 
667 , 1 )55 
fl66. 7a:� 
666,6117 
667,082 
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FEB ' , : " c':  

(' llgraving macbine, A. Stiria • •  666,985 
. ,  D .  Ie Allison . . . . . . . . .  , . .  , . . .  666,790 

' .. , '  .er, J, P. Cieal . . . . . .  , . . . . . . . . . . .  666,6�8 
� uIl k,  G .  J. Davison . . . . . . . . . • • • • • .  666, 650 

(. T. M. Mulkerins . . .  , . .  , . . . . . . . . . . . .  666,873 
C t', ' �'board, vessel, D .  S.  "'ebster . . . . . • . . .  667, lG8 
Ct'lI .,ering tool, " r . L. Hamilton . . . . • • . • • . • .  666,75a 
Chair. S(�e l�'olflillg chair. 
C h a i r, G .  A .  Bowen . . . . . . . • . . • . • . • • • • . • • . •  667, 1 62 
Chnil',  C. R. Ellgelhl'eeh t .  . • . . . . • • . . • . . • . . . •  667, 076 
Chair, D. C .  Wp tbe'·head . . . . . . . . . . . . . . . . . . .  666,784 
ClwJ>l'Y stOlW I', .T. Ij'ellows . . . . . • . . • . • • • • • • • •  667 ,077 
C hopper . Spe Cotton chopper. 
Chntf', coa l, J. D. Clarkson . . • . . • . . • . . • •  0 • • •  667,061 
Cigar ca�w, \V. P. B .  U rick . . . . . . . . . . . . . . • .  666, 781 
CigUI'L·ttP and match box, combination, I .  

Bertin " . . .  ' . . .  " . .  " . . . .  " . .  " . . . . . . .  666, 732 
C igu I't' ttt' pucking m acbille, H .  Rankin . . . • . .  666,975 
Cloth c u t t i n g  machine,  W. H .  Palmer, Jr . . .  666, 97H 
Voek sa ft'ty d�yic(-', gas, Pa ttman & Olen· 

(lplHling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  666, 777 
Coin con trol ll'c1 IDPchanism, C .  E.  Holmes . . .  667, 090 
Coin con tro llt'd IDP tpl", C. E. Holmes . . . . . . . .  667, 089 
Coin boldpl', P. Schlplllmer . . . . . . . . . . . . . . . . .  667 , 1 04 
Collar, bOl"s<', C. A. Blom . . . . . . . . . . . . . . . . . .  666, 640 
Colla I'S, I 'tc. , machine for folding, Maitland 

& B . ,:t t ti.' " . . . . .  " . . .  " . . .  , . . . . . . . . . . .  666,766 
Colt.· I', rolling , G. L .  Cyr . . . . . . . . . . . . . . . . . .  666, 881 
Comh. See "reave r ' s  comb. 
COlllllHlll icatinl;! s.\'StpUl, 1 .  K itsee . . . . . . . . . •  666,883 
COlldt'lIsing coil,  F..  Kupfel'le . . . . . . . . . . . . . . .  666, 761 
Convprtihh' tuh, N. F'.  Hunlel . . . . . . . . . . . • . .  666,805 
Conn'Yt' I',  E. IIt'lft'll stell('r, J l' . . . . . . . • • . . • . . 666, 8f>5 
Cooking utt' l l s i l  l id,  Hnh· t t  & Holml·s . . . . . . .  666,756 
COOlill� hy liquid air, apparatus for, J .  F. 

PIllet' . . . . . . . . . . . . . . . . . . . . . . . . .  666, 692, 666,693 
Corn hnskt· l' ,  C .  O .  Ha rker . . . . . . . . . . . . . . . . .  667, 088 
Co tton choPI>I'I', .Tubin & Snpler . . . . . . . . . . . .  667,093 
C I'Hckt'1' pack ing machine,  J .  'V .  Shaner . . . . .  666, 705 
C ross St'Cti UlI, m a k i ng a rticles of varying, J. 

Lanz , . .  " . . . .  , . .  , . .  , . . .  , . . . . . . . .  , . ,  . .  666,851 
C l'ucihll's, P l'otl'ctOI' and shaker for recharg· 

ing, .r. I llingworth . . . . . . . . . . . . . . . . . . . . .  667,131  
C r nshing 1'011, P. Argall . . . . . . . . . . . . . . . . . . . .  666, 892 
CUl'l'pnt motuI', C. Jasper . . . . . . . . . . . . . . . . . •  667,017 
CUl'rent whpel, J.  P. Kelso . . . . . . . . . . . . . . . . .  666, 808 
CUl't n i n  and shade support, combined, J. A .  

B"am . . . . . .  , . . .  , . . . . . . . . . . . . . . . . . . . . .  667, 1 1 1  
Cutter Iwad, A .  Dickey . . . . . . . . .  , . . . . . . . . . .  666, 742 
Cyd,·, R .  W i t t m a n n  . . . . . .  , . . . .  , . . . . . . . . . . .  666,837 
Cych� boa t,  C .  n .  Provins . . . . . . . . . . . . . . . . . .  667 , 036 
Cycll', motor, C .  E .  Clemens . . . . . • . . • . . . . . .  667,062 
Davit. ship 's ,  E. S. Renwick . . . . . . . . . . . . . . .  666, 909 
Dpcorticating fibrous plants, machine for, T. 

Bul'l'o\\'S • • • • • • • • . • • • • . • • • • • • • • • • • • • • • •  666, 645 
Den t a l  clamp, R. M, Mayes . . . . . . . • • . • . . . • .  666,903 
])psiccating blood, etc . ,  R. Stauf . . . . . . • . . • .  666, 711  
Dptt'ctor. S t� e  Switch detector. 
Display apparatus, B.  S. Annis . . . . . . . . . . • . .  666,995 
Dlsl}loy .. "spl, G .  B .  Streit . ,  . . . .  , . . . . . . . • . .  666,941 
Display ruck, L. C .  Medearis . . . . . . . . . . . . . . .  666,769 
Disl)laying advertisements, etc., apparatus 

for, H .  Pierpont . . . . . . . . . . .  , . . .  666,906, 666,907 
Ditching and grading machine, L .  J .  Helling 

..t al . . . , . . . . .  , . . . . .  " . . . . . . . . . . . . . . . .  666,668 
Door stop, A .  L .  Henderson . . . . . . . . . . . . . . . .  666,669 
Door time check, J .  Koerher . . . . . . . . . . . . . . .  666,760 
Druw hUI' attachment, T. L .  McKeen . . . . . . .  666,969 
D l'u wpr pull, H. A. Palmer . . . . . . . . . . . . . . . . .  667,033 
] ) 1'(--'SS stu ntl , E. J .  Kessels . . . . . . . . . . . . . . . . .  666,809 
HI'pssing, device for applying liquid, C .  S. 

Emmprt . . . , . .  , . . . . .  , . .  , . . .  , . . . .  , . . . . .  666,847 
Drill , .T. H .  Redfield . . . . . .  " . . .  " . .  " . . . . . .  666, 818 
Drilling maebilH', B. G allagher . . . . . . . . . . . . .  667, 080 
Dust COll(]P ll sation, apparatus for tlue, R .  

Rlldschi , . . . .  , . . . . .  , . . .  , . . .  , . . . .  , . . .  666, 978 
Dye and m a k i n g  same, anthraquinone, 

Schmidt & Jacobi . . . . . . . . . . . . . . . . . . . . .  666,702 
Dye and making sume, lJlue cotton, J .  Her-

ba bllY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 666,866 
Dye an(l making same, claret red disazo, J. 

Hp,'lm Imy " . . .  " . . .  , . . .  , ' ,  . . . . .  , . . . . . .  666, 867 
n.\'( · in,l!. \V. C. DUI·f(:oe . . . . . . . . . . . . . . . . . . . . .  666, 846 
Dyping macbine cop carrier, J. Major . . . . . . .  666, 902 
gg); II t 'skca ting apparatus, E. M .  Boslpy ', . ' 666,859 
Elt' d r i c  ci l'cuit eon t l'ollpr, LindstrDm & Cow· 

ppl'tb wnite . . . .  , ' , . ,  . .  , . . . . . .  , . . . . . . . . .  666, 764 
Ell'ctric conductor tt'l'lll i l lHl , A .  L .  Ellis . . . . .  666, 744 
1'� It'f'tI'i(' r'll'va tor, H .  Ro\\'n tl· \ ·f' . . . . . . . . . . . . .  666, 699 
ElpC'tl'ic machinf',  d,\"namo, .-\. E .  Jenney . . . . ·666, 849 
Elpctl'ic machine snfpt." devicl', u�"namo, H .  

\y ,  llllcJ, , . .  " . , . . .  , . . . .  " . . . .  , . .  , . . . .  667, 1 1 3  
Rk(·tl'ic jll achhH�, static , C .  n. Cook . . . . .. . . .  667 , 1 44 
Eh'etl' ie  mach i llP , st<l t i c ,  J. SOr4?nst:'ll . . . . . . .  666,940 
Blt'd.ric lll<lch i ll l's, load t'qnalizing apparatus 

for tI ,\' I I <l Ill O, Ht'\\'lptt & Eril('l1 . . . . . . . . . . 667,130 
BIC'(·tl'ic ma('hilH'S, mpans for preventing 

IlHnting of dynamo, H. W .  Buck . . . . . . . . 667 , 1 1 4  
E1n·tl·ic meter, A. D. L u n t  . . . . . .' . . . . . . . . . . .  667, 028 
Elec tric meter, prepayment, F. P. Cox 

667,066, 667, 070 
Ek,·tl'ic motor, O .  H. & A .  F .  Pieper , . . .  6H6, 691 
Elt d l'ic motor con t l'olling fnlmp. and con· 

stl'lI c t i n g  samp, T .  'Y o EaVIIl . . . . . . . . . . .  666, 665 
F.l(·drie motor moull t i n g  . •  '1\ 'V. Eaton . . . . . 666, 65G 
E !n· tl'ic pl'oh'etivl' Systt' LU ,  H. F'. F't'(>('(l . .  . - 6G7, 12H 
EIt'et l'h'ul eOnnf'ctOl', II. F.  FI'l't:'d . . . . . . . . . .  667 , 1 25 
Eh·t" t I· jCHi  gf'IlPl"'d t O I'S, automatic cut out de· 

vice for ust:' ill Ctlll l lf'ction with, M .  S. 
CIa \\' sun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  666,920 

Electl'i c�d t l't1CtiOll  un closed conduit sys-
tems, II. Lane . . . . . . . . . . . . . . . . . . . . . . . . . 667,005 

Engill l ' . S('e Explosivp t'llgilH.', Rotary en· 
� d lll'.  Rotary steam engine. Wind en-
: . .' Ine 

Engi IlP,  lilll'nS & Pickles . . . . . . . . . . . . . . . . . . .  666,644 
Ellgint· ,  C .  IC Picklps . . . . . . . . . . . . . . . . . . . . . .  666, 690 
Engine controlling th'vice, C. R('('·ves . . . . . . .  666, 875 
Engine ignition ut-vict', explosivl', H. G. Un-

d(," wood . . .  , . .  , . . . . . . . . .  " . . .  , . . . .  , . . .  666,827 
Engilws, power system t'mploying explosive, 

II. r;, Underwood , . . . , . . . . .  " . . . .  , . . . . .  666, 826 
Env('lop m a l dng m a chitw, .r. A. Sherman . . . .  666,888 
Expiosivp pug-ille, H. L. Arnold . . . .  , . . . . . . .  666, 838 
B.\'t-'gla8sPs, R.  B.  Finch . . . . . . . . .  6G6,927 to 666,92H 
I�n'glas!:ws, G. \Y.  Wells . . . . . . . . . . . . . . . . . . . 666,719 
g)Tpglassl's, l'lpctl'ollwdical, P. Balmt' . . . . . . .  666,7R1 
It'uUlliug m i l l ,  ,"Yalter & Furman . . . . . . . . . . . (166,782 
Fa rlll i1U plt'nwn t st'nt, H.  D .  Ford . . . . . . . . . .  666,802 
Fum·t·t, E .  L .  'Yattpr . . . . . . . . . . . . . . . . . . . . . .  667 , 109 
Fl't·t1 \yuh'r heatt:"r, R .  Sch uh .... . . . . . . . . . . . . .  666,822 
F't't't1 \\'£l h'1' regula tor, 'r. F i t 7;gprah1 . . . . . . . . 666, 897 
]<'t't�<lt'r, stpam gPlH�l'a to 1', L. Sl'rpollf't . . . . . . .  666, 70-t 
Ft'IlCP Joint,  .T. T .  Ward . . . . . . . . . . . . . . . . . . .  66(),947 
Ft'II('(' �Jla cillg dpvice. wi rt�, C .  A .  WHlmal'th 666, 786 
Fibrous composition of matter, J .  A .  Just . . .  

666, 806, 666,807 
11'ihrous compositions, machine for making 

vessels from , G .  W .  Laraway . . . . . . . . . .  666, 811 
FlIp, document ,  H .  S.  Culver . . . . . . . . . . . . . . . 666, 640 
Filt,·r. J. Davis , . . . . . . . . . . . . . . . . . .  667,004', 667, 006 
Filtf'-r bottom, J. Davis . . . . . . .  " . . . . . . . . . . .  " 667, 005 
It' il tt-'r,  wa tt:'r, Faber & Greer . . . . . . . . . . . . . . 666, 745 
F i rt' apparatus, F .  E .  Kenney . . . . . . . . . . . . . .  667 , 14:) 
Fire escape, J. B. Wbite . . . . .  , . . . . . . . . . . . . .  666, 879 
Fi l'l'Ill'Oof cluster tanks of concrete, E. L. 

Heidenreich . . . . . . . . . . . . . . . . . . . . . . . . . .  667 , 1 72 
Flood gate, revolving, W. Mosley . . . . . . . . . .  667,030 
Floor heams, stirrup or hanger for, J. A. 

Butz . , . .  " . . .  " . . . .  , . .  " . . . . . . . . . . . . .  666,918 
Fln!d actuatf'd motor, H .  L.  Arnold . . . . . . . . .  666,840 
Folding chair, L. Lavonier . . . . . . . . . . . . . . . . .  666, 681 
Fold i ll L!" maclJ ill e  sheet registering mechan· 

ism, J-I. K .  King . " . . . . . . . . . . . . . . . . . . . .  667, 022 
Fold i ng 01' collapsible hox, A .  W. Beers . . . . .  667, 1 1 2  
FI'uit pkkf'l',  G .  L .  Thunen . . . . . . . . . . . . . . . . .  666,9SG 
PI'ni t  pi cIdng device, .r. L. Hackett . . . . . . . .  666, 666 
Fruit s:llitting and stoning apparatus, 

:-;chpidlel' & Brown . . . . . . . . . . . . . . . . . . . . 66G, 701 
Fu('l, machine for m a king artifiCial, E. B. 

A. Zwoyer . . . . . . . . . . . . . . . . . . .  " . . . . . . .  667,050 
FUl'lH1CI? See Refuse furnace. 
Furnace fuel feeding mechanism, J. P .  

Luckett . . . . . . , . . . . . . . . . . .  , . . . . . . . . . . .  667, 027 
Flll'nacp rpgnlating device, C .  H. Mayers . . .  666,814 
Gaml' hoard, F .  A .  Fuller e t  al . . . . . . . . . . . .  666, 749 
G a l'nwnt, union, A. E. Post . . . . . . . . . . . . . . . .  666, 938 
Gas,  apparatus for treating chlorin, E. C .  

Paramore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 667,100 
Gas, appliance for producing perfect com· 

hustion of, Bennett & Fowler, Jr . . . . . . .  666,894 
Gas bumer, Huber & McGinty . . . . . . . . . . . . .  666,678 
Gas burner, self igniting, R .  Beese . . . . . . . . . 666, 792 
Gas gf'nf'l'ator, acetylene, W. J. Banneu . . . . 667, 161 
G a s  generator, acetylene, G. G.  Smith . . . . . .  666, 878 
Gas gene-rator, acetylene, F .  S.  Wood . . . . . .  666, 724 
Gas producer, W. H. Bradley . . . . . . . . . . . . . .  666,795 
Gas, tl'f'ating and u tilizing chlorin, E. C. 

ParalllOre . . . .  , . . . . . . . . . . . . . . . . . . . • . . . .  667,099 
Gate. SN� Ii'lood gate. 
Gear, bplranlic reversing, R .  Weber . . . . . . .  666.8n2 Gear, variable speed, E. Heirman . . • . . • . . • .  666,864 

Send for Catalogue B. 
SENECA FALLS MFG. CO. 

695 Water Street, 
Seneca Falls, N. Y., U. S. A, 

ARMATURE WINDING, RIGHT AND 
Left Handed,-An Important paper for ali amatenrs. 17 
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E:"� 
all newsdealers. Send for catalo;.:: ue. �E III G INE.&. rOOii-i M A C H I N E.  � H O P  O U T F' ITS , 

' )  TOOLS ANO 5UPPLIE S,-r/1,'"' ATHEs. S[BASTIAN LATHE CO ,�?������� .s.i 

All kinds of Machinists' and Carpen
ters' Tools-rip:ht up to the minute
are correctly described, explained and 
iJIustrated in the new and revised 
edition of 

M O NTGOMERY & C O . ' S  
T O O L  CATALOG U E. 
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I formation from cover to cover. A 
compl "te edncation about Tools of all 

kinds. By mail for 25 cents. 
M O NT G O M E RY & C O "  1 0 5 Fulton St . , New York c.lty. 

WOR.K SHOPS 
of Wood and Metal Workers. with
out steam power, equipped with 
BA R N E S '  F O O T  P O W E R  
M A C H I N E R Y  _ 
allow lower bids on jobs, and give 
greater profit on the work. Machines 
sent on trial if desired. Catalog Free. 

W. F. & J O H N  B A R N E S  CO. 
1 999 RUBY ST. . ROCKFO R D ,  I L L. 

T H E  AUTO-CARB U R ETTO R 
made upon a new prinCiple furnishes a reli
able explosive mixture. Easy ignition and 
U8��

t
��y 

e
:la��8

i
gfgaS�PneP�ft� ����rs��: 

Especially adapted to automobile aud cycle 
motors. Our custowers say it is the best 
Carburettor in the market. We make also 
tbe Rell'ister V alve for cnntrollin� tbe 
flow of gasoJine or other fluids. Write us 
forjii�s l't\;bit�i� 0.J�W'*'lE��o�sO., 30 W .  Washinll'ton �t.,  Chicago, III . 

The Pe rfect ion  of P ipe Thread ing 
i s  admitted t o  b e  reached when our 

No. 9% PIPE THREADING 
MACHINE 

is used. As a hand machine it is the 
��1� ���:grp�

n 
;htt :��� c���

n
�atr:fe:c� 

tion. One valuable feature Is. tbat It 
has no arbitrary lead screw for deter .. 
mining style or pitch of thread to be 
cut. � Send for ( 'ataloque. 

THE MERRELL MFG. CO. t>01 Curtiss St., Toledo, Ohio. 

Wanted in all important places of the United 
. . .  . . ��!�f:�for 

the sale of 
witlely 

un
ca/.-.. 1 " ulat1ing ma-

also for our aading machine� with tl/Pewriter. 
First Rate Improvements I 

G R I M M E ,  NATA L I S  & CO . , - Brau n schwe i g .  Germany. 

T H E  J O H NSON ROTARY P U M P. 
Simple of construction, positive 
��t����

n
:E���ra�� q���

t
p��3P:� 

pumping soap, oil, sugar. lard, 
glucose. acids, starch, £" Iue, var� 
nisb, COIn and water. malt, etc. 
Large sizes f,)r irrigation. 

::\Jarle all a belt OT steam pump/ or com· 
hination, or operat�d by idectrlc motor 
or gasoline engine. Manufactured by 
])A VI8.JOllN80N CO., 

T H E  WATER B U RY 
Emery Grinder, 
with adjustahle tahle, for fiat surface 
grinding and finishing, and for ordi. 
nary tool grinding. 

lIT Send tor Ci,rcu!ar8. 

B L A K E  &; J O H N SON , 
P. 0, BOX 7,  

WATERBURY, CONN.  

Acetylene Gas lighting 
Reduced t o  the most 

Efficient, Safest, Simple 
and Economical Use. 

We guarantee -our machines per
feCtly automatic in action, to ex
tract al l the gas from tbe carbldd. 
and absolutely no over production 
or loss of gas. Approved by the va
rious Boards of Ji'ire Underwriters. 
Standard sizes 10 to 150 ligbts. Ex
clusive territory given to responsi. 
ble agents. CorTl'spond witb 

N IAGARA FAL L S  ACETY L E N E  GAS MACH I N E  
N iagara Falls. N. Y. a n d  Canada. 

NEW YA N K E E 
DRILL G R I N D E R .  

Requires only ON E  adjustment to grind any size drill within range of the machine. 

SIMPLEST, FASTEST A N D  B EST. 
Gage Jaws and Calipers done away with. 
Saves time, breakag'e and wear of Dri lls. 

WII_MARTlI & MORMAN CO .. 
1 53 Canal St . •  Grand RapldM, Mich., U. S.A. 

A R T E S I A N  
Wells, Oil and Gas Wells drilled 
by crontract to any deptb frooo50 
t o  3000 feet. We also manufac-
�'lftie�

n
�J

u
:t::rlh :ri�

ry
c�t!,

n
p��t'e 

same. Portable Horse Power 
�a�b���

n
i�� Mtt::' t&i

}��f. 
Wrl te us stating exactly wbat 
i8 required and send for IllUSo 

�]il�]i�IT��tr�a�t:e��dll!c�a�ta�W;'st:�Ly8 00. iQaK. U. S . .. 

Gelatinous substances, apparatus for con� 
gealing. C. Seilacher . . . . . . .  , . . . . . , . . .  , .  666,703 

Glass, appal'atns for forming plate or sheet, 
L .  H .  Dolan , . .  " . .  , . . .  " . . .  , . . . . . . . . .  667,007 

Glass, apparatus for rolling prismatic win-
dow, W ,  V .  B ,  Vau Dyck " . . . , . .  " ,  . .  , GGH, 717 

G lovt:', I) .  11'. M O I'�all . . • . • • • . . • . . . . . . . • . . . . •  666,853 
Glycel'lus, decOIlJI)Osing , .J. ,V. Aylswo l'th . . .  666,636 
Governor for explosive eugines, spel'u, I-I .  G .  

Uude rwood . . . . . . . . . . . . .  , . . . . . . . . . . .  , .  666, 828 
Grain drill, Carr & Jones . . . . . . . . . . . . . . . . . .  666,895 
Grain drill, C. Dt�sja l'tlins . . . . . . . . . . . . . . . . . 666,922 
Grain uump, pOl'tahlt·, .J . D. Birky . . . . . . . . .  667, 059 
Grate hal', 'V. S. HulL . . . . . . . . . . . . . . . . . . . .  667,014 
Grinding SCissors, holuPl' and g<lge for, W. 

L. Davis " . . " . .  " . . . . . . . . . . . . . . . . . . . . .  666, 740 
Gun lJrt-'ak levPl' luck, .J.  L. Ackerman . . . . . .  667, 051 
Gun c1eanpl', R.  B.  C H I'l' . . . . . . . . . . . . . . . . . . .  667,060 
Gun rea l' sight,  C .  I-I .  G l'itlith . . . . . . . . . . . . . .  666,665 
Hair dr.\Ting appal'3tus, S. W .  Beebe . . . . . . . .  H66,638 
Hair fHStt'llt'l', F. II .  Buzztlcott . . . . . . . . . . . .  666,860 
Hammel', motive finiu opc l'atNl, O.  H .  John· 

SOli . . . . . . . . . , . . . •  , . . . . .  , . . .  , • •  " . . . . . .  666,757 
Hammer, pneumatic, A .  C .  Beckwith ( re· 

issue ) " . . . . . . .  , . . .  , . . . . . . . . . . . .  , . . . . .  1 1 , 887 
I-Iamrnoek stalul, E. Brusseau . . . . . . . . . . . . . .  666,798 
Hanger. See Trousers bangeI'. 
Harmonica caSing, P. Orlando . . . . . . . . . . . . . .  666,686 
Harness pt'g support, D .  D .  'rorpey . . . . . . . . . 666,779 
Ha lTO\\', J. Haden . . . . . . . . . . . . . . . . . . . . . . . . .  666, 667 
Hat poullcing machine, S. Emerson . . . . . . . . .  667, 074 
Hat stretcbt:'r, J. }1-' .  Kennefick . . . . . . . . . . . . . 667,01 9 
Hay rakt', wbpt' l ,  \V. H. Pattp.n . . . . . . . . . . . . 6G7, O:�4 
Header elevator safety device, .J. Macphail . . 666,901 
Heater, M ,  Reatly , . . . . . . . . . . . . . . . . . . . . . . . . 666,886 
Heating apPllra tns, hot ail', E .  H .  Johnson . . On6,870 
H i ng(\, spring, 'V . .T .  HoaI . . . . . . . . . . . . . . . . . G07 , 1 66 
HOisting machhH', B.  C. Reiter . . . . . . . . . . . .  666, 97(; 
Hooping aud heading machine, barrel, J. 

Bird " " " " " " " " " " " " " " " " "  666, 639 
Hosi(�ry, treating, 1\1 . Sarfert . . . . . . . . . . . . . .  667 , ] 42 
Hydrocarbon burner, F. L. Carter . . . . . . . . . . 667, 1 65  
Hyd rocarbon bUl'lle,', J ,  B .  Neuendor!!' . ,  . . . .  666'()85 
Hydrocarbon burner generator, J .  F. Will-

iams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  666,785 
Ice plow, H. Andersoll . . . . . . . . . . . . . . . . . . . . .  667,0;')6 
Incinerating vault, W. S .  Hull . . . . . . . . . . . . . 667,015 
Insulator, H .  R .  Sargent . . . . . . . . . . . . . . . . . . .  667, 103 
Insulator for handled vessels, heat, C .  K .  

Decberd . . . . . . . .  , . . .  , . . . . . . . . .  , . .  , " . ,  666,651 
Internl11 combustion motor, H. L. Arnold . . . 666,839 
Iron. See Laundry iron. 
Ironing board, J .  R .  Carder . . . . . . . . . . , . . . . .  667 , 1 64 
Ironing machine, L.  C. Somerville . . . . . . . . . .  667,041 
Jar cap, mllk, J.  J. Elias . . . . . . . . . . . . . . . . . .  666, 743 
Journal box , W .  M .  Wheildon . . . . . . . . . . . . . . 666,836 
Kilns, steam trap tor draining, W .  D . O ' Cou· 

nor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " . . . .  667, 0:�2 
Knob fastener, door, .T. Chase . . . . . . . . . . . . . . 666,SOO 
Label hol<.ler, G. J .  Kraushaar . . . . . . . . . . . . .  666,850 
Lace fastener, shoe, P . . J. A. Smith . . . . . . . .  666, 708 
Lace, sboe, T.  E .  Lewis . . . . . . . . . . . . . . . . . . .  667, 025 
Ladder, �'. C. Weiss . . . . . . . . . . . . . . . . . . . . . . .  666,948 
Lamp, electric arc, R .  Fleming . . .  667 , 1 19 to 667, 122 
Lamp, electric arc, C .  E. Harthan . . 667, 128, 667, 129 
Lamp, electric arc, Thompson & Harthan . . .  

667 , 1 06, 667, 107 
Lamp, incandescellt gas, C .  W. Dicke\ . . . . . .  666,923 
Lamp shade, O.  A .  Mygatt . ·  . . . . . . . . . . . . . . . .  666,683 
Lamps, ring shade for hydrocarbon vapor, 

W. S. Quigley . .  " . . . . . . . . . . . . .  " . " . . 666,778 
Last, follower. E.  C .  Wrigbt . . .  , . . . . . . . . . . . .  666, 726 
LatCh, A. Larsen . . . . . . . . . . . . . . . . . . . . . . . . . .  667,023 
Laundry iron, F .  W .  Collier . . . . . . . . . . . . • . . .  666,921 
Lawn l'a ke, A .  S.  Anderson . . . . . . . . . . . . . . . .  666, 730 
Lawn rake, 1. M. Phillips . . . . . . . . . . . . . . . . . 666,689 
Level, spirit, F. A .  Brownell . . . . . . . . . . . . . . .  666,843 
Lifting j ack, C .  Bredehoft . . . . . . . . . . . . . . .  , .  666,642 
Linotype machine, C . C .  Pugb . . . . . . . . , . . . . .  666,817 
Linotypes bavill� accented capital letters 

thereon, Holliwell & Elliott . . . . . . .  , . . . .  666,882 
Lint separating and condenSing apparatus, 

Deiph & Cantey " . . . . . . . . . . . . . .  , . .  " . .  667,072 
Liquids, apparatus for feeding coagulants 

to, A .  Harl'is . . . . . . . . . . . . . . . . . .  � . . . . . . .  667, 127 
Lock . See Multiple key lock. 
Locl{, Ii. L. Mace . . . . . . . . . . . . . . . . . . . . . . . . .  666, 7&") 
Loom electric warp stop and filling changing 

mechanism , H .  "'yman . . . . . . . . . . . . . . . .  666,72n 
Loom shed forming mechanism, Wyman & 

Gordon . . . .  " . . . . . . .  " . . . . . . . .  , . . .  " . . 666, 728 
Loom shedding tnf!chanism, H. Wyman . . . . .  666, 787 
Loom shuttle bobbin catch, E .  Parkinson . . . . 667, ]01 
Lounge, rocking, J. G rader . . . . . . . . . . . . . . . . .  667,085 
Lubricator, G a l'rf'ls & KimbalL . . . . . . . . . . . .  667, 148 
Mangle, R. Be'·g . .  " . . . . . . . .  , . . . . . . . . . . .  " .  667,05H 
Maps and cburts, apparatus for reprodUCing, 

E .  AbeI'lL . . . , . . .  " . . . . . . . . . .  , . . .  , . . . .  , 666,788 
Match box, 'r , W. Mahee . . .  " . .  , . . . .  , . .  " .  666,966 
Match box and tool holder, combined, R .  P. 

Wetmore . . .  , . . .  , . . . . . . .  , . . . . . . . . . . . . .  666, 720 
Measure a nd imph�ment handle, combined 

tape, W .  H .  M.cG!!l . . . . . . . . . . . . . . . . . . . .  667,031 
Measurer, lumber, n. G .  Moss . . . . . . . . . . . . . .  666,904 
Meat cutter. C .  P. Mosher , . . . .  , . . .  , . . .  , . . .  667, 029 
Metal working machine, .T. B .  Renshaw . . . . .  666,696 
Metal working tool, Doolittle & Graham . . . .  666, 801 
MicropholH', A .  G. Hoicombe . . . . , . . . . . . . . . .  666,677 
Mixing and measuring materials, inechanism 

. for, H .  L .  Arnold . . . . . . . . . . . . . . . . . . . . . .  666. 841 
Motion, m(�ans for cOllv(>rting, D .  D .  Culver . 666,738 
Mowpr grass rp.ceiver, lawn, W. D .  Trigalet 666, 780 
Mulching mach inc, Bailey & Chelley . . . . . . . .  666, 791 
Multiple key lock, J. Roche . . . . . . . . . . . . . . . .  666,697 
Musical instrnment, H. Hornbeck . . . . . . . . . . .  666,931 
MUSical instrument, F .  Schaub . . . . . . . . . . . . .  666,821 
Musical instrument, ,"V. Spence . . . . . . . . . . . . .  666, 710 
Musical instrument, mechanical, J .  Wellner . 666,834 
Musical instrument player, automatic, E. M. 

Skinner , . . . . . , . . . . . . . . . . . . . . . . . . . . . . . .  667, 039 
Negative and print washer, combined, }i�. H. 

Kenyon . . . . . . . . . . . . . .  , . . . . .  " . . . . . . . . .  667,020 
Nest, Weller & Rupp . . . . . . . . . . . . . . . . . . . . . . . 667, 047 
Nut lock. W. O.  Dye . . . . . . . . . . . . . . . . . . . . . . .  666,925 
Ore washing and concentrating machine, C. 

Brash . . . .  ' . . . . . . .  , . . .  , . . . . . . . . . . . . . . .  666, 796 
Organ action, eh�ctropneumatic, W .  B. Inem-

ing . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . .  666,658 
Organ, portable, Conn & Pezzoni . . . . . . . . . . . 667, 065 
Package carripr, M a rx & Guerra . . . . . . . . . . . .  666,967 
Packing for piston rods, casing for mptullic, 

I.'. E. Small . . . . . . . . . . . . . . .  , . . .  , . . . .  , . .  666,88\l 
Paper folding machine, II, K. Ii:ing . .  , . . .  , . .  667, 021 
Paper making machh)cry, lifting device for 

couch rolls of, T. H .  Savery . . . . . . . . . . .  666,700 
Paper tubes, apparatus for making, J .  H .  & 

E. L. White . . . . . . . . .  · . . . . . .  " . . . . . . . . . .  666,722 
Paper tubes, making, J .  H .  & E .  L .  White . .  666, 721 
Pencil sharpening machine, J .  Whowell . . . . .  667, 173 
Phonograph, J.J. E .  Curtis . . . . . . . . . . . . . . . . . . 667 , 1 1 7  
Phonograph record cylinder of cellulOid, A. 

N .  Petit . . . . . . . . . . . .  , . . . . . . .  , . . . . . . .  , .  666, 937 
PhotographiC bands of film, apparatus for 

perforating, E .  L. Doyen . . . . . . . . . . . . . . .  667 , 1 ] 8  
PhotographiC dark room , portable, A. ","ferner 666,988 
Piano action, L.  N. Soper . . . . . . . . . . . . . . . . . .  666,982 
Piano case, C .  R .  S.  J. Halle . , . . . . . . . . . . . .  667, 087 
Picker. Sec �'l'lIlt picker. 
Pin retainer, G ,  ,1. Capewell . . . . . . . . . .  , . . . .  666, 735 
Pitman bolder. E .  J. Blrkett . . . . . . . . . .  , . . . .  666, 794 
Placket closer, garmen t,  K. W. Leaf . . . . . . . 667 ,024 
Planing machi1H�, .J. S. Graham . . . . . . . . . . . . . 666,898 
Planter, COl'll , R ,  R. Essig . . . , . . . . . . . . . . .  , .  666,896 
Planter, corn, G.  D. J-Ia worth . . . . . . . . . . . . . . 666,754-
Planters, device for exhibiting operation of 

eOI'll , .J. C. �ruIlnicliff . . . . . . . . . . . . . . . . . .  666, 115 
Plow, J. Malll!h . . " . . . . . . . . . . .  " . . . . . . . . . .  666, 768 
Plow, P. 'V. Rpift'snf'ider . . . . . . . . . . . . . . . . . .  667 , 1 02 
Plow, J, C. H, Winkle r . , . . .  , . . . .  , . . .  , . . .  , .  666,949 
Pneumatic despatch tube carrier, E. A. For· 

dyce . , . "  . .  " . .  " . . .  , . . . . . .  , . . .  , . .  , . . .  666,747 
Pneumatic ('levator, J. ,"V. Hicks . . . . . . . . . . . 667,169 
Pocket books, etc. , carrying device for, E.  

M .  Goldsmith . ,  . . . .  , . .  , . .  " . . . . . . .  , . . .  667,083 
Pole, carriagf', H. F .  Matthas . . . . . . . " . . . . .  666, 7fl7 
Polishing componnd, Drescher & Adams . . . .  667,008 
Prepayment mechanism, ]" .  P. Cox . . . . . . . . . 667,068 
Prepayment mechanisms, coin box for, F. P. 

Cox . . . . . . . . . . . . .  , . .  , . . . . . . . . . . . . . . . . .  667,071 
Prepayment meter,  E.  AlIo , . . , . . .  " . .  " . .  , .  t<67.054 
Prepaymeitt meter, F ,  P. Cox . . . , . .  667,067. 667,069 
Prepayment meter, E. Oxley . . . . . . . .  667, 138, 667, 139 
Press. See Riveting press. 
Press delivery apparatus, S.  G. Goss . . . . . . . .  666,751 
Printing plate and base, F .  J. WendelL . ,  . .  666,83a 
Printing press sheet sllttin� device, T. M. 

Nortb . . . . . . . . . . . . . . , . . . . . . . . . . . . . . .  , .  666,935 
Printing presses, etc. , driving gear for, M. 

Pum�,
ardre;in�g�: ' E. ' �: . i;e�� : : : :  : : :  : : : :  : : :  �¥;�� 
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SOLD EVERYWHERE. 
Williams' Shaving Stick, 2Se. 
Genuine Yankee Shaving Soap, tOc. 
Luxury Shaving Tablet, 25c. 
Swiss Violet Shaving Cream, SOc. 
WlIliams' Shav ing Soap (Barbers'), 6 

Round Cakes, 1 Ib. , 4()r:. Exquisite also tor toilet. 
Trial cake (I)r 2c. stamp. 

The only firm, in tlte 111O'I'ld making a 8pecially 0/ S!lA VING Soaps THE J. B. WILLIAMS CO" Glastonbury, Ct. 
LONDON PARIS DRESDEN SYDNEY 

The P ipe  of the Century. 
. . . T H E . . . " MALlI N C KRODT " PATE NT 

N I COTI N E  ABSO R B E N T  A N D  V E N T I LATED S M O K I N G  
P I P E  I S  T H E  O N LY P I P E  F I T  FOR A 

G E N T L E M AN ' S  U S E .  
You may appreCiate the exquisite flavor and taste 

of a good sn; o.w[�ng tobacco. but you can never have th1-lt 
enjoyment ,... t.l a u i rty, f0ul-smell iulZ pipe, thorou�hly 
B�turated wh:.b ;Joison ous nicotine juice�, so bitter and 
dl�gu�tiug to toe taste. 'rhis is  effectually remedi.ed iR 
the " Mal J inckrtldL " where tbe juices are completeJy ab. 
sorbed b

e
fore reaclJing the month,  and assuring R, cool, 

i����r��d �,���blro����·o �
o
��erit!e���g.e�����;��tiio · 

size and flnish. Over 10Q,(XX) sold in 1899 alone. 
Send f0r illustrated Circular ·'H. A." with prices. 

T H E  H A R V E Y  &; W A TTS C O . , 
3 8 7  Broadway, N , Y . Stat i o n  E, P h i ladelphia.  

THE 0 B'io�rurn�/�:x! !e�!� 
Sledge, Hatchet, Hammer, Au
ger, !i'ile, Knife al1d Chisel Han .. 
dles, Whiffletrees, Yokes, Spokes, 
Porch Spindles, Stair Balusters. 
Table ann Chair Legs and other 
lrreguJar work. 

Patented. ar Sena tor Circular A. 
The Ober Mfg. Co . . 1 0 B e l l  SI . , Chag r in  Fal l s ,  0 .• U . S . A. 

H I G H EST EFFI C IENCY 
attained in the 

STO VER 
GASO L I N E  

EN G I N E  
The best is always cbeap· 

est. Write for prices. 
STOVER E N G I N E  WO R KS ,  F R E E PO RT, I L L  • 

Telephones, 
Int:�gr ��t��t ���. In��i��1ll� UE!; 

Using Natural Gas, 
« 'oal Gas. Producer 
Gas, and Gasoline di
rect from the tank. 
1 to 4{) H, P . •  actual. 
The Springfield 

Gas Engine Co. 21 W. Wasoillgton �t 
Springfield, O. 

etc., with testimonials 
Estimates chep.l·fully 
wanted. 

C i n c i nnati ,  Ohio. 

REVERSING STEAM TURBINE.-PAR-
son's recently perfected turbine for boats. Illustrations 
sbowing details. Contained in SCIEN"rU' I C  Al\-IERICA� 
SUPPLEMENT, No, 1 1 58. Price 10 cents, hy mail , from 
this office, and from ail newsdealers. 

Sena 3c. for cataloo of 

Monarch Marine 
Gaso l i ne Engi nes. 
!J( to 45 H. P. $200 up. 
Grand Rapids Gas 

Engine & Yacht Co., 

Grand Rapids, Mich. 

Factory to Fam ily  by m ai I post-paid, 

1?fl ����ts ,�OO ����f:�
n
i��M�i!��e�o�h��s�rR;i�� 

deer gloves unt'ined and silk 1 ined $1. 50 to $2. 00 ;  many 
�rf�� ��rudsbi!t;Job::�� �bV';v

n
eB ��i����.�pdNtir���, 

B l ac k G a l l o \vay, V al fsk i n ,  and other fur coats: 
Galloway whole hide robes, Taxidermy and Head Mount .. 
ing in booklet " Moth·Proof." Do you want hides or skins 
ta.nned for rugs or robes ? get our ' 'Custom Tan Folder." 
We also buyraw f ul's. 
THE CROSBY FRISIAN FU R  COMPANY, 1 1 6  gUll Stxeet, .uoeheliiter, N. Y. 
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TO LAST TEN YEARS 
without repairs. W e  warra u t  O U I'  

ILl.:yph •• r .  lneu bntOl"8 to do lbat and 
as follOWS-to require no su p. 
to bl self.ventilatmg and reg' 

' 1 I at ln!: ; to overate with less oil and expensB ; 
Co be fire proof ; easiest toopei-ate ; to produce 
strml�er c hicks ; to outo-batch any other mao
chin� or money refunded. Circulars anti prices 
free. 19'2 page book, "ProOtable Pou l t ry 

Sl(]f�v�"i�.nNi;' � :����g���4
ne

� j��s�
t!��:8tf�ffi:�� stawps. 

�ypbers lncb. CJ . •  Boston. Mass.,  Wayland, N. Y., Chicago . I l ls. 

Pump, fppd, On rrp}s & K imhall • • • • • • • • • • • •  667, 1 47 
Pump, fl u id �mJ l J lI,\· . I I .  L. A rllold . • . . . . . . . . .  Ut)U, &12 
PUUl P v a i n >  mot io l i  . •  \. R i eh t t ' !" . . . . . . . . . . . .  f j fjt),B77 
PIl l I I P� ami Hha f t  iug', Pil eI t h r l 1 s l  ( 'ol l J l t pl ' l m l -

H I I ( ' I '  for l"Pu t  I 'i f l lga l ,  I" . I I  . •  J a c · k �o l l  . . . .  t it iH, XHH 
Pum p i n g'  a pp a ra t u s ,  A .  HOl H' l l t , I '  . . . . . . . . . . . . l il iH, . .... 1 
1 ' 1 I 1 1 l 1 ) i n g  l I H ' ( 'h a l l i s l I l  • •  1 .  ( i ll 'I l I U l I l . . . . . . . . . . . .  ( )l jO, SOa 
Qml l' lT h o l t 'H, p t c ' . ,  foret' j t ' t  t i t ' v h'p fol' 

dt 'a l l i l l;.:',  X . \\0 , & I I .  i".  B w ' k w a l t c ' l' . • . .  OOV,7U!) 
lta c ' k .  St ' t '  H i s p i ; l ,\' I'll l ' k .  \V a A'0 l l  r a e k .  
H a i l w u .'" . I ' lp e t l'h ' ,  t L  T .  "·oods . . . . . . . . . . .  . 
[{ a i lwa,\' , P} t 'V l l t t 'd ,  .J . "' 0  0 0 1 1 (' ( '  . . • • • • . • • . • •  
H a i l wa ,,\' H w i t ( 'h M t a w l ,  I'�, B .  g l l t w i si t · " , ' "  
H u i l w l l .\' H W i t elH'H, l I 1 t ' a n s  for ovpl"a t i l l � ,  .r . 

(1)7 . 1 1 0  
HH7 , O l 1 
()( jH,H2H 

C H E A P  P O  VV E R .. Rail���; .\' K
(
��!\'t ; , i l � '� :  ' , i l ; I : ' � ;I � ·  , fj') �, ' . 

; � i); ' ��;l t i l ; �  OliU, SHU 
is obtained from a \Vitte Gasol ine Engine. It is economical, d U I' a b I e, is sold right and guarantee l l  for 5 years. Wri [e for catalogue C. 
W I TT E  I R O N  W O R K S  C O . 

519 West 5th Street. 
Knnsas City, ),10. 

H t l'l ' l ' t • .  r. H .  Lloyd , . . . . .  , . . . . . . . . . . . . .  HU7 , H iO 
Ru i l w u ,\' t i l ' ,  ,I . ,,' . ( 'OOpl'l '  . . . . . . . . .  , . . . . . . .  fili7 , t 1 ti 
H a i l w u .,' t ra v p l i l l g'  l ·o u t ' U · t ,  l l Iui t ' l'groll lH I  I ' l t 'e-

t ril', J.  Floyd . . . . . . . . . . . . . . . . . . . .. . . . . .  HH7 ,07! 1 
H u i H i n  HPI ' ( l t ' l ' , F. I I .  I 'l ' t l ' J 'm l l l l  . . . . . . . . . . . . .  t iOt i ,U7-l 
Hukt' .  St ' l '  1 1 1 1 ,\' 1', 1 l,, 1 ' .  I�awll  I'u k t ' .  
H a k t "  I I .  'Y j hh,  . . . . . . . . . . . . . . . . . • . . . . • . . . •  HHt) , HHO 
H.a t ( " i w t  (l I'i l l ,  .J . B .  ! t.t ' n s h a w  . . . . . . . . . . . . . . . • f imi, OUi) 
H.a z o l' H t l'OP, L. Bp l·g'p)' . . . . . . . . . . . . . . . . . . . . .  Hlifi . ! lU� 
H l ' f l' ig't ' l'a t i l lg' hotl,\' . 'L Y t ' H il'l· . . . . . . . . . . . . .  4 iI. iH .�:W 
Ht'fmw fm'I I lH'p, 'Y . K BulL . . . . . . . . . . . • . . .  f )H7 , O l :; 
H p � i s t t ' J · . St 'P  ( ' a sh I'l ' g i s t p l' .  

EVOLUTION OF THE AMERICAN LO- U . . h l )" . l'l.  0 .  H I·o"· I I  . . . . . . . . . . . . . . . . . . . . . .  . 
Ht ' t i nmu'o I H ' ,  I·;. L. H,\' t ' I '  . . . . . . . . . . . . . . . . . .  . 

HUH , Hr. ... 
f j l jH, xaU 
I jH7 , l au 
()lifi, 7S;� 

comotive. - B y Herbert T. 'Vulker. A val uable series by a member of the National Railway lluseum Committee. rl'he l ocomotive from 1825 to date i s  descri bed and 
i l lust ra teil by cal'�ful drawi nJls, great attention bein,;r glvt'n to historical accuracy. 2] i l lustrations. SCIEN
T l >'IC A lI E Hl C  A" <;FPPLElIE"TS I 1 I ''! .  I 1 1 :1 .  t I 1 · 1 .  Price 1U cents each. Fur sale by lIunn & Co. and al\ newsdealers. 

Hht'ost a t ,  n. F . . M , l I·t i u  . . . . . . . . . . . . . . . . . . .  . 
Hi vl't i l lg' P I'PHS, n .  'Y . \Y t , l H' r  . . . . . . . . . . . . .  . 
Hoek"l' ,  ( 'ha i l' ,  a lH I  IOUl Ig'P, l'omhhwtl, 'Y. I I .  

)lool'P • • . • • . • • • • . • . • • . • • • • • • • . . • • • • .  , . Roll ('oll l ' l i n g- ,  )J n u z  & H i ps( 'l . . . . . . . . . . . . . .  . 
Rota ry P U g- i I l I ' ,  .J . ,Y o l' a l l n w a." . . . . . . . . . . .  . 
Ito t a r,\' s t t ' H m  t ' 1 l ;.d l i t  " I .  �hafl ' l' . . . . . . . . . . .  . 
S:uo;h w p i g h t  s.  ti n sl\: for l I l u k i u g'  8( , ll lll h'ss , A .  

f iUU, H:{·l 
1 )01 ) , 7 7 1 
O()7 , I H:� 
(jGti,HSl  

M A X I M U M  POW E R- M I N I M U M  C O S T .  l'l. I t o
'
I "  . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

If you use a pump for Xa w ,  ( ' .  ) 1 (" 1 )0 1 l l 1 t ' 1' . . . . . . . . . . . . . . . . . . . . . • . . .  
HHU,671 
f )U7 , l u;J 
HH7 , O l H  
U66, !)71l 
006,789 

beer. lar·d. acids, starch . X('u l t , d i u l ,  SPl ' i l l1! , F. L.  (\. t ' l lo�g' . . . . . . . . . .  . p e t r o l e u m , brewer's S('alp , wpigh i n g ,  ,,' . I I .  Sa l'g'P I l t .  . . . . . . . . . .  . maMh, tanner'R l I quor, Sel 't ' \\" s t o ( ' k ,  F . . \ l 1 l( , l' t  . . . . . . . . . . . . . . . . . . . .  . cottonseed oil or fluids, Spu t .  SPt '  FU I'I l l  i Il l pl t ' I I l t ' l l t  1'I( , l I t .  hot o r  cold. thick or th in S ,  ( I d l' i l l  J S t  ' } I  66 7  043 you want to g-et the H:'::�a w n·l t :!'; · ,.' �:: 1'� )�I'I I'(i ' �,'I;(i 
. 

i�;'�· � I ·  �; ' ; lt ' . i," ' 
T A B E R  R O TA R Y  P U M P  . L .

. 
W l' i"l i t .  . . . . . . . .  : . . . . . . . . . . . . . . .  : . .  : HB6.!l'J2 which does the most w�rk at St' lf IO l ' k f l l g'  hox . . r .  .\ . .  J ( ' \\ p l l  . . . . . . . . . . . . . .  tjG7 , o!J2 the le,ast expense. SImplY I Hp \\ i l l g  l l I a ( ' h i l l p  a t t a dl l l l t ' n t  for hUl I I l s t i h:h -constr u'?ted. Can be run at i l l g  a l l d  o\' t ' l'st ' l l l l l i ng' ,  ( ' .  : - k h n p i t i t ' I '  . . . . . .  (jH( ) , S7fl 

Iy durable. AU piuts are i�t�r��Is,;.���l�CI��d·N::��e��� I 
:-\ p w i ! 1 1.:  I l I H ( 'h i l i t ', ( 'h a i J l  s t i t eh shop, . J. O .

. . .  , . skilled workman. Derects guaranteed. ( 'atalogue free. , !,t ' 1 1 �,\" . . ' . ' . . .  : . . . . . . . . .  , . . . . : . . . . . . . . . .  f )hb, �2.� 

TA B E R  P U M P  C O . , 32 W e l l s  St . ,  B u ffa l o ,  N . Y . , U. S . A . " ll . . " 1�!�I l
I�':: ; : : :,

I
": . �':': '� l.

l
�� . �1� ' : ':I� '�

I
.' � �

I
�
I
: .  �:' . .  1.1 : _�1() . ! l44 

The " Wolveri n e " Three 
Cyl i nder Gaso l i ne Ma
r i n e  E n !l i ne .  
Th e  only re\"t'rsin� and selfsta.rt i l l!r �asoi i llt' t'1 I)!'inc nn the market. Li�htest �ngine 
fO'" : ht'  puwer built . Pnu· t i ·  l 'al l .\' I \ ( )  \" i iJmtiou,  .. \ Lsolute· 
l y  "afe. :-;in�lt' ,  double and tj'i i ' l t' I l w.ri llt' :l lltl stationary 
n l ')tors froll l  lJ.( to  3U H. P. \� O L \ E R I N E  

M O T O R  W O R K S ,  
G ra nd Rap i d s .  M i ch . 

Oueen T rans its and Leve ls 
H i g h  G rade I n str u m e nts with  t h e  latest I m p rove m e n t s . 
160 page FJn- 240 page Mathg i n e e r l n g I THE QUEEN I emat!c"I Cata-f'atalogue on l o g  u e  on ap-application. plication. 
E N G I N E E R S '  A N D  D RAFTS M E N ' S  S U P P L I E S .  

Q U EE N  & C O  Optical and Scientifi'l 
.,  Instrnment Works, 

59 F i fth  Ave . ,  N ew Y o r k . 1 0 1 0  C h e st n u t  St . •  Ph i la . 

N I C K E L  
A N D  

E lectro- Plat i n g  
ApDaratu8 a n d  MateriaL 

T H E  
a n s o n  & V a n W i n k l e  Co . •  
N' p ,,· a l· h:.  " • •  , . 136 Liberty St . •  N. Y. 

30 & 32 S. Canal St ChicaJ<o. 

WATERPROOF GLUE 
A NEW GLUE which is strictly WA TER

P R OO F. Information and prices supplied by the 

CAS E I N  COMPANY OF AMERICA, 
74 J O H N  ST. , N EW YOR K ,  N .  Y.  

SAV E Y O U R  
You wil l find our GASOLlXE 

)lob.tlolE' Enp:lne8 a ,i"tTeat 
Raving OYer steam and a per
ft'd I' I'OIwlllh'ai boon whi>rt' 
wpod, ( 'oal 

and "'o" � I" " ' . " ' ,  

F U E L  

St'w i n g- 1 I I . l t 'h h l t '  l I t ' t 'dl t , t h l't ' u d  t a k e  1 1 1 ' ,  1 1 . 
. \. K lml l i l  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667 . 1 70 

St' w i n g  I I Hu'h i l l t ,  o n ' I'st ' l l l l l i n g  u t t a chlllt'n t ,  
C ,  Sehn t ' iuP I' . . . . . . . . . . . . . . . . . . . . . . . . . .  6GO,877 

H p w i n g'  lll u (' h h I I ' S ,  ( I t 'v iep for <I,\'p i l l g'  !it'a ms 
i l l  g I u n ' ,  H . . \. )101 l 1 1 i p l' . . . . . . . . . . . . . . . .  HfiH, ( jS2 

:-ihndt '  tix t ll l't ' , w i wII l ,,", T. B .  O l' i tti n . . . . . . . .  6UH, titj-l 
XJWU l'i t lg' I l l I I i  m i l l i l l g'  m a i 'l l i l l t ' ,  I l u tolll a t i e ,  n .  

,,' . I'a ('I,, ( , 1' . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
S i d i n g'  lU l l I 'k i l l �  (It ' v i t , t , .  I � .  I I .  I\.rokt '  . . . . . . .  . 
S i � l I a l  hox .  I I .  F. F I't 'P(l . . . . . . . . . . . . . . . . . .  . 
:; i � n l l l � ,  i ' l l a l't 0)' lU I ' I l l l S  fOI' l't ' ( l ( l i l l g' ,  .\ . J .  

()Ha ,nor. 
f ) f i l i\.H.�O 
f i1 )7 , 1 2-l 

::\J l I l l I l,\' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Hfl7 , l a7 
X i g l l u l i u g ,  .\ . •  r. )1 1 1 1 1 1 1 .'· . . . . . . . . . . . . . . . . . . . •  Hf)7 , l :�u 
�ig lul l i l 1 g'  H n d  1'( ' 1.,d tol t t ' l' i t l l! H p p n ra t l l s  ('h't'u l t ,  

H t ' h ' l' t h' p ,  I I .  E .  � 1 1 I·4 ' \, t '  . . . . . . . . . . . . . . . . f )f )() , 700 
S i g n a l i n g' .  s( ' l t 'dh·p. F .  t ' .  I·�w i l lg' . . . . . . . . . . .  ( i f i f i , Ur.X 
:-\ i l i foo thlO l ' i ils. m a k i n g'.  ,,' . ( ' .  Hp l lu l' . . . . . . .  Hf)fi,m·;O Silk ti l l i sh to hotolit ' !'.\" , I ' t l ' . ,  g' i v i n g' ,  )1. �Il l'-

f(' l't . . . . . . . . .  , . . . . . . . . . . . . .  , . . . . . . . . . .  UH7 , 1 -l0 
:; i pllOlI ti l Ip l' , .J . O. L ipp i lH· o t t  . . . . . . . . . . . . . .  f iU7 , OHn 
Xlt'd , ( i i hH O I l  & ::\l(·O ra t h  . . . . . . . . . . . . . . . . . . .  (}flf),tJ02 
� m o k e  ('onsu m i ng' d t ' y i <' t ' ,  fll l'I l lU'( ' ,  ( L  X. Oa l-

l a "h . . r . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  _*l7 . 1 26 
:":ou p ,  I l l l l k i n g' ,  A .  & E. i l t 's  ( ' l't 'MSO I l l I i t ' I' ( 's  . . .  Hf)f ), 7 -l 1 
Rold( ,!' ing Illu( 'hhl t ' ,  ( ' l l I I ,  c. n. :-\Ulll l ll { ' I'S . . . . .  f jf j,U, H42 
:o;o}(' , J. I\. p a t H  . ,  . . . . . . . . . . . . . . . . . . . . . . . . . .  HHH ,S71 
X01l lHl hox cl i a ph l'llg'm , L. P. V a l i qlH't . . . . . .  HuH, 7 t H  
Sound l'P('ol'ds a nd t h t '  l i k t ' ,  I U ' l'lll R l w n t  ('ol>Y 

of, .J . 1\.. H.t '.nmrd , . . . . . . . • . . . . . . . . . . . .  OOH,X H l 
Hp i l'oJll t ' tP l' , 1. ] [Og't'l:UlIl . . . . . . . . . . . . . . . . . . .  HfiH, H7li 
S p i t toon, fon n t a i n ,  I I .  N.  "�('lJt'l· . . . . . . . . . . .  (jHH , 71 � 
Spool d t ' l i v t ' I'Y (' l 1 l 1 i 1 l ( ' t ,  ,Y o I I .  (j P l l t l ll'l' . . . . . •  667 , 081 
H p r i l l � .  :-\('(' Yt'hi( 'h'  spring. 
S p r i n g  ('la m p  for tpxti lf' ma (:hhH ' I',\" , It . P. 

" � i I l HOI '  . . . . . . . . . . . . . . . . " . . . . . . . . . . . . . .  067 , 159 
Rlll1u rp nnd 1 1 '\'1 ' 1 ,  ('mnhi l l l 'd hT , C. 'V . lIovls 667 ,167 
� t a g i l l lr hnl< " lw t ,  I I .  L. B a t t ' s  . . . . . . . . . . . . . .  666, 916 
S t u i l' ( 'aRt'  !II tppt-1, (·t Hl N t r u d i o n  of, I�. S .  l I h:-

J,:ins . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . .  6(;(),868 
S t a n < l .  Hpp Hl'l 'ss M t u WI .  Tpp i l l g'  s t und . 
R t p a m  h u i l t ' !' ,  'V. «'. Brown . . . . . • . . . . . . . . . .  667 , 001 
i'lt""m hoi l"r. C. i'l:un.on . . . . . . . . . . . . . . . . . . .  661;.820 
S t l ' a m  h u i l t ' r ,  .J . I� . Thol'n:p·l'oft . . . . • . . . . • . .  t)fSfi , 7 1 a  
St(,UJl l  motor, ,V. I;'.  & .T. O.  F ink  . • . . . . . . . .  6H6, 950 
StC'll h.\· sh'p IllP('huuhnn, u utom a t ic COl'I'("('tOl' 

for, C. O . •  T U l I IH'.\I . . . . . . . . . . . . . . . . . . . . .  607 , 01 6 
Sterl I iz inc: <I ,'vie" . �'. ( ' . llnr"holz . . . . . . . . . .  mm .844 
St i tC'h tin iNh ing mu C'h h w , .J. B. lIuda",a.\' . . .  HU7, 086 
S tock i n l'. M. Sarr"rt . . . . . . . . . . . . . . • • . • . . . . .  667 . 141 Stollllt ' l'. SPC' Bottlt '  stollilpr. Stov". K C .  Colo· . . . . . . . . . . . . . . . . . . . . . . . . . 667. 064 
Rtnvt ' , J. n a I'Y . . . . . . . . . . . . . . . • • • • • • • • • . • • •  6G7 , 0 1 0  
�tOV(', wlwplhu l'l 'ow, a mI Hlp<l, com l ii Iwd 

m i n l ' l" s ('ook i n g' ,  C. C. Bpn;wn . . • . . . . . •  ( if)6, 7H:� 
Stret't sWI' t 'pll lJ! I lI )IUl l'a t n s . ,  C.  1\1. K imhu l l . 607 , 1 :12 
SUSPPIIUPI'S, ']\ Fer!',\' . . . . . . . . • • • • • • • • • . . . . . .  fi67 ,Il7S 
Swimming' dt 'vi('(', N. L;t I'KOll  . . . • • • . . . . • . . . .  m:iH, I,n a  
S w i t ('h <I ( ' t ( ' ( 'tOI' , O})t ' I I , ,J. M .  l\Ic( 'a uh ·y . . . . .  t)1)6,96S Swi1('h touguP oppl'a t i n g  m p('h u n i sm for 

t r a m w a y s ,  .T . A. & J .  Dixon . . . . . . . . . . . .  Ofl7 ,07a Tack machil l(' fpC'd tnP('hu n ism , 'V. :Muy . . . .  ()()7 , l lla 
T a n k  regula t ol', J. N. Youn� . . . . . . . • . . . . . . .  ()M,Ofl:� 
Tanning apparatus,  U. jo'. Stpngpl . . . . . . . . . .  H6H , �57 
Tl' u C'h ing <I('vi("(', 1I 1'ithmpti<-, BOl'd("n & '\\�al-

l ace . . . . . . . . . . . . . . . . . . . . . . . • • . • • • . . . • .  "'�i\. OHn Tpping- stu lld, F. f�. Z n r l'alm . . • . . . . . . . . . . . .  6f:SH, �80 Tplpl!l'aph instl'umt'lI t ,  print i n g . , L. 1\1. C u s-RP lIn . • . . . . . . . . . . .  � . . . . . . . . . . . . . . . . . . . . 06(), H61 
Tpl <>gra ph , sh ip ' s , L. S. Thompsoll . . . . . . . . •  n0f1 , ! l1 2 Tt'It'phOlH', G. L. l I o g a n  . . . . . . . . . . . . . . . . . . •  f1f1(), H'i:) 

P. O. Hox 1 1 14-a, Kansas City, l\lo. i�}�:g���� !�i���;:i�: �;���\�ii ;�;Hr'sl:;��li��l�i)� 6u6, 674 
p a r a t u s ,  �1. V .  ROl't.'· . . . .  , . . . . . . . . . . . . .  6G6, 6D8 

Acety lene  Gas Bu rners .  Tt'lpphOlH's. a l·l·angt'm . . nt o f  K w l t d l i n g  I I j I pl i a llcPs i n  counl'C'tion w i t h ,  P. Rnh-
Schwarz Perfect i o n  lava B u rn e r. bldge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . f06r.. SH 

606. 7 1 4  
f iHn, H54 !fiFo���t ���red�l�n��te�:t��ez!!�a���� ���:�!����l ��������!�P,,,�. Jr'. T;����
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r- Th l'Psh i llg llln< 'hi Iw f(,pdpr a t t a ('h l ll l ' l l t ,  .J . ,Yo 
I-:l5" Sf,,,", .... ...t II arvpy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (lOO .SO·. no Blowi:ng. Sole Agents for Thrt:"sh in� nUt d l h u' S('I'('('I1 , F .  ,V. �OI'4 ' l It-1o!L 067 . H·),"� 

11 �:'���Gation. the U . S. and Thrpsh i n g  1l1 1 l C 'hi l l ( ,R, ('ylhl l l f ' l' tooth wl' l ' l ) ( 'h 
Perfect Al�nment. Canada. Th�. fOR�p(jRa1������' I� i (:: ' " . . . . . . . . . . . . . . . . . .  007 , 044 

Itl. K I R C H BERGER & CO. rri lPR , m anufact uring , .Tacqu8 rt & Bool'll l 'm . •  6n.H,!)()·� 
�O Warren Street, New ·YQ)rk. TimepiP('e- rpgula tol' , A. Bannat.\· l IP . ,  . . . . . . .  HAO,n! l7 

-.,-,::----------- Tire- for veh icle ",hp(' l s ,  ru bbel', R. S. 'Vood-
BEARING .AXLES AND RUB- rulT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Onn. 721\ 

bel' l'ires.-A paper read before the Carriage Builders' National Convent.ion, Pbiladelpb ia. October. 18D4., Elbow
ing the advantage to be derived from the use of ball bearings anti pneumatic tire3 jn road veb icles. Contained In SC I ENTIFIC AMERICAN SUPPLEMENT. No. 
!t ! 1 � .  Price 10 cent.. To be had at this office and from all newsdealers. 

T i l'£", IHH'uma t ic , H. G .  �'iskl '  . . . . . . . . . . . . . .  H6fi, 7-l6 rrire valvf', plwumatic, L. T. R m i t h  . . . . . . . . .  nf1n, S2-l 
Toe clip. A. M. Bald w i n  . . . . . . . . . . . . . . . . . . .  666.996 Tongs, C'u t tpr, and thrPtulpl', ('omhinution 

pi pt',  G .  'Ylrl . . . . . . . . . . . . . . . . . . . . . . . . . .  HOO. !l!,}O Tonglll' snpport ,  "'» go n ,  11'. 1\1. RllhC'P . . . . . . .  (',07 , n: ;S Tool h a mIl(' ,  :S o  � .  S l o a n  . . . . . . • • . . . . • . . . . .  tif17, l OG 
----�---------------- - Torpp<io P l'ojP(' t i l'l, I·�. 11' . ,\\�h i t lllan . . . • . . . . •  nH7 , O-lS Toy howl ing » PPU l'utus,  E. Ln hitz . . . . . . . . . •  (U I7 .02H 

Tra(>p hohll'r. n. L. Spragm· . . . . . . . . . . • . . . .  HH7 . 0-l2 Tru('k 1 t " ' p l  H IH I  g a g p ,  I� . I I .  llc I I p l l r.\" . • • . . .  f iGfI ,772 T:-up. R4'P 'YURt t ' t l' U p .  Tl'l 'llh�, e .  Yoorh is . . . . . . . . . . . . • . . . . . . . . . . . .  HGn, !l-lu 
T l'ol l t'.\" for plt'(,tric cm'rt'nts, untumotor, I�. 

L(!ml lH l'd - ( ; pri l l . . . . . • . . . . . . . . . . . . . • . • . .  66H ,OOO 
Trol l t '.'· ' I H U ' l 1 m a t i C'ull,\' ('ou t rull l 'd,  .T. R. L i n l l  f i f i7,  l :�a 

A M E R I CAN BOAT & MACH I N E  CO. Troll,')" w l " ,  . .  I .  l u h r i t ·a t h l " .  A .  W.  Gahrin . . .  HliH. l lHO 

R OW , SAI L  AN D P LEAS U R E  BOATS , ��7.::::::::· I�;ug�:r. n�:
h
':f�

t
I!,:l�':';li : : : : : : : : : : : :  �3�: ��;; 

ST L O U I S ,  M O .  ��::�� ��:;;::�;: .. ::· t · .�:"���I; i .. .
. : :  .. .. .. : .. .. .. : :  .. .. ���:��� 

Tnh. K('(' ( · onvt� rt ihh· . t u h .  
T H E M I ETZ & W E IS S  KEROSENE  Tuh .. o n t t  . . r IlIUI "xpn llfl . . r. W. L .  S tint' . . . . .  66fl . !lS4 

Tng, )1 . N ipl l':t 'Il . . . . . . . . . .  , . . . . . . . . . • . . . . . .  f10fl, 774 

and GAS Engine ����1;l
i
(�
I t
�o��:'.:��1:r .M.r\ .RT1��)�1�;)�t;I; : : : : : : : : : : : : : ��:�l� burns K E R 0 S E N  E 1')'11" ('Il " t i l l l'  mol d  . .  K ( ' . �!OFli r la l ld . . . . . . .  666.R8·l c.heaper and s�ert.han gasO- T,\� p(' ('( lmposing' m n ('h in( ,R�  anpn ra tn s  for l �ne. Au�omatlC. �Imple! re· ('hn r/! i ng- tUhpR 01' ('asps fot', 1<'. "·j (· k R  . .  1167 , 049 

�:���e��3�er:rle�::!�i- l Type w r i t J ng lll 1!<:h i ne com p n t i n g  a t t a ch· 
latioJl . Belted or directly r ment •. . J . H . � , a ! . . . . . . . . . . .  , ' . . . . . . . . . . 666. 684 

1 coupled to dynamo for elec- Type wrIt l ng m8chmp. tabulatmg attach-
trtc lighting chargln .. stor- ment . C. F. Laganitf . . .. . . . . . . . . . . .  , . . .  666. 162 

:1 g e batterIes R n d a I I  Type- wl'l tt n Jr  or other machmes, platpn tor, 

p
o

�rsel!�r!?���'�gue. umt��11�,r8E� H'. ' RI��tis : : : : : : :  : : : : : : : : : : : : :  :�:: 
A. M IETZ, UmbrcI ln .  J.  H. Shank . . . . . . . . . . . . . . . . . . . . 667,1/;6 

1 2R-lAA MOTr ST., NEW YORK. _"\4kCo.,L<JaclOll,Hambuog,Pans 

The essential element in a watch is its acenracy in time·telling. The The Full Ruby J"weled 

ELGIN WATCH 
meets the time teIling requi l'ements fuJlY-!lnd more-it is .enduring, y.ieI!,\ing !l lifetime of 
service-strong, requiring t h e  I caet attentIOn of the repaIr man-artIstIC. bemg cased to 
suit the purchaser. Sold by all jewelers. 

The World's Standard. 
An .�J&'fn watch always  h as th � word "EI&:ln" 
engraved on tl!e worl:s-fu l l y  gu aranteed. 

You May Alii Well use a light that is a 
I uxury � to use one that smokes, slIlells or but11s 
uI' your lIlt·OlDe. 

TilE AXGI,E LAMl'. 
" The LI&,ht that Xe,·er )4'alllil " 

Is so m::o.r perfection that it  makes thtl ordinary 
lamp look ridk'l l ous, and gas and e lectricity an 
IIllwarralited luxury. \\' hi le  It.� l ight is most hri l hal l t i t I I t' H' r  ,,,Hokes, slIlt!l l s  or gets out of ordt'r, l equires a lmost no care, is lightl'd and ex-
::ln��

I
!���:!v�t;�r�:� g::;I��tI��:ili o:t��;Ji,���; 

kerosene oil burns for one mouth. 
Mauy thousands of thc� lamps are now in 

use i n  homes, stores, otHct!s, churcht::s, libraries 
etc., etc. , and users look upon it as the 801utio� 
��r���t :lfl�l�i���?��:��nJ�o�"��r ��:t!l�:��

s
ki:ll\�� showing ul l  Mtyl�s from !f 1 .I:I0 up.  THE ASl iLE LUll' Co., 76  Park Pl. , New York. 

$ 1  ,000 A YEAR FOR LIFE. 
S I X  P E R C E NT. GUA RANTEED. 

A thorough Investigation will convince you that '12.50 
��:n�ti�: !�"e:t�� :�� :�� a���r:1 :�c��e :t " l�&1Ju¥:.� life. It will conv.ince you that the enterprise i s  not. a speculation, but a solid, conservat ive invt.stmpnt. The plantation, 6,O(K) acres, is bein'l' planted to rublJer and su�ar. The Company's Financial Strengtb-rlhe llexi can Co:lfee and Rubber Growers' ASSOCiation manapes 
��; ttl:fAati��la ��Pt�l��aeE:w1'lm, �S��l�$ti.������� owns steamboats. Each Member Only One Vote Impossible to Freeze Out-The plan is the perfeC"'tion of co-operation. Chicago Title and Trust Co., 'l'rusteesTbis well-known institution bOlds the title to the Jand and acts as a depository for the purchasers' money. Pointers on Profits-Sir Thomas Lipton says : Go For sure. l arge and permanent returns, nmhing equals a wellmanaged tropical plantation." RusseU S8Jle �ays a rubber plantation Is better than a bank. Write for litera-
�'Y6N':'n'Jf"f��f':t?Js 3�t�· C�g:�:EZUMA PLA)lTA-

• DICKER.MAN'S 
: 

- ����n���etE.�t�w�� 
100 pages 01 mont1/ savtng values. 

A M E R I CAN STO R E  STOOL CO • •  33 Howard St . , New York  

DRY BATTERIES.-A PAPER B Y  L. K. Bobm, treating of open circuit batteries. historical dry batteries. model'n dry batteries, Hellpsell's battery! ::i ��;Ts�a�1tb' t����eriru�f;!�{lns�n�;�t�i���ij�C�c�_ 
ENTIFIC A M ERICAN SUPPLEMENT. No 1 0 0 t .  Price , 
10 cents. '1'0 be bad at this office and from a11 newsdealers. 

The Deadly Faucet I 

Latest. Cheapest and Best. 
'l'akes tbe place of Heap 

or� Stall Roasting . 
Saves time and money. 
Write for particnlars. 

Casilia 514 LIMA, PERU. S. A .  

EVER.Y BOY H I S  OWN TOY MAKER.. Tells bow to make all kinds Toys, Steam Engines, Photo (�ameras, Windmills. Microscopes. Electrtc Telegraphs. Telepbones. �Iagic Lan· terns, £olian Harps, Hoats from a rowboat to a schooner ; also Kites, 
������sBO�a:l�d'Ar:��tp�� (�J�:' Sltn�s, Stilts. Fisb 'nJ< l'ackle.Rllbbit ann Bird Traps. and many others. All i s  made so plain that a boy can easil, make them. 200 handsome ilI us. ThlS'gteat book by mai l .  IOc . •  3 for 25c. C. DEPUY. Pub., Syracu.e. N. Y. 

B.ABBITT METALS. -SIX IMPORTANT formulas. SCIENTIFIC AMERICAN SU PPLEMENT 1 1  'l3. Pri ce 10  cents. For sale by Munn & Co. and all news_ dealers. Send for cataloo{ue. 

:O�Y Make Rubber Stamps ? 

lm'I7 JEWELED 
alijusted, patent regula.tor,stem 'WlDdau4 

lOtem set, genume NATIONAL IIPEDIAL 
Dloveuent . Lames' or Oen,,' size. \H.RRA.NTED 20 YRA.R8. UK. 

Gold plate huntlng case,elegantly 
en�raved. Flt for a king. No better 
watch made, Ml:.st be seen to be 

SpeCial offer for ned 
your full  n a m e  and 
'we will send th18 

(bt Stitntific JlmtriCan 
PUBL ICATI O N S  FO R 1 9 0 1 .  

The prices of the dlll'erent publications In the UnIted States. Canada, and Mexico are as follows : 
R A T E S  BY M A I L .  Srientiflc American (weekly ) ,  one year. - $3.00 Scientific American Supplement (weekly), one year. 5.00 Export Edition of the SC'lentific American (month-

BUi\�i�� SIJ:J�i��:n�fll5!�h'sci;ntific Ame�cmi: 3.00 
(monthly). - - - - - - - - - 2.50 

CO M B I N E D  R A T E S  In  tbe  United States. Canada. and Mexico. 
Scientific American an<l Supplement. - - - 7.00 ScientifiC American and Building Edit ion, - - 5.00 Scientific American. Sclentlllc American Supple. ment. and Building Edition. - 9.00 From it comes the germ-laden 

;:;������.r�r��s:i:�tlrf���hues:le- T E R M S  TO FOREIGN COUNTRIES. 
T B k f ·  Id Fe The yearly subscrivtion prices of SCientiflc American he er e e dte r I publications to Corel[fn countries are as follows : . U. s.  EnglIsh 

��:�r:;�b�!�get��o�jN��!rrf�ri�'}�� Money. :�ea: 
sori a l  Earth which retains every atom SclentlOc Amertcan (weekly). - - - $4.00 0 16 5 of "oli<l matter. F.a�y to �Ielln . Yields a SclentiOc Amertcan Supplement (weekly) 6.00 1 .  8 ..allon of p'ure water Ill ' mmutes. I B ' Id' Ed ' f th S I t ·O A H ERKEFELn }' I :  . .':!'Elt CO., 2 ('edar St., New l.'ork. U\���mo�\lg�)

O e_ c �n I .C .mer: 3 00  0 12 Export Edition of the ScientIfiC Amer-
FR EE lean (monthly) In Spanish alld Engllsb 3.00 0 12 4 

COM B I N E D  R ATES TO F O R E I G N  C O U N T R I ES 

��:��:�� AAmni�J�!'nan.!�uJ3r111dl��t'Edi: 8.50 1 14 11 

!lCI:��rdc Ame;ira;. ScientifiC Ame;ica� 6 50 1 6 
Supplement. and 8uilding Edition. - 1LOO 5 

I[]r Proportionate Rates for Six Months. 

The above rates include postage, which we pay. Remit by postaJ ur express money order. or draft to order of 
MUNN &; CO., 361 Broadway, New York. 

F O R  A L L U SES. MA OEA S REp..uIREO. 
HAR R INGTON & K I FO RATING @ .• Ci-iiCA'GN&:. 

© 1901 SCIENTIFIC AMERICAN, INC.



Cbt Cyptwrittr Extbangt 
1).9 Barclay St . •  NEW Y O R K  1 2 4  La Sal l e  St . , CH ICAGO 38 Bromfield  S t . ,  B O S T O N  811 Wya n d otte St . .  

KANSAS C I TY, M O . 209 North 9 t h  St . .  ST.  L O U I S ,  M O . 432 Diamo n d  5 1 . .  PITTSBURGH ,  PA. 3 West Balt i m o re St. , 
BALT I M O R E ,  M D .  636 Cal i forn ia  St . ,  

SAN F R A N C I S C O ;  CAL.  
We wilJ Ma ve yuu from 10 

to 50% 011 Ty pewriters of aU makes. Seud for Catalogue. 

ACETYLENE APPARATUS 
. Acetylene number of the 8cn:�T : FI C  A:\.1 ER1 C A " Sup

I ' I . K�J "��T,  descri bi ng, with full  i l l u strations, t he mo�t 
recent , simple or home-made and com mercial apparatus 
for generat ing acet y l e n e  un the large and :-.mall scale . 
'!' ! I e  gas as llIade for and used by tbe m icroscopist and 
student ; its use in t b e  magic lan tern. The new French 
tub Ie Jamp making it s own 8eetylene. Contained i n  
Hcn:NTIFIC A:\I ERICAX SUPPLE.\IEX'l'. No. 1 0 �"i " .  
Price 10  cents prepaid b y  m ail. For other numerous 
valuable articles on tbis subtect we rt'fer you to pace 21 
of our Supplement Catalogue, sent free to any acin.res8. l\W"�N & co;, 30L Broadway New York. 

e x a  on. 
You can examine 
it at your near· 
est rai lroad station . and if round 
perfe�t1y latlsra�. 

�O:Y r���e�!��!I, 
the .. reatelt ,..Iue 
you ever la", or 
heard of, the t'qual ·'1IIu.. .... _w or dt'sb that others sell at almost douhle the pl'lee, lht!n pa, tbe railroad agent $12 75 aud f"relg-ht OtJR SPEt:IAL OF.'EK PRiCE, • ehnrltel!l. The 

desk weighs about 180 pounds, and the freight for each 100 miles w i l l  be about 50 cents ; 500 miles, about (;1.50. 
THIS DESK �i���

' 

i.��
·

e

l

�,n!�!��i l� 
is�ie�l��e�;k{,tb:!�: 

t1tully flnls hed in an tiqut", full �finished back, extension 
slides. quarter sawed sycamore pi geonhole case, combi· 
natio n lock o n  drawers. spring lock with dupli cate keys 
o n  c u rtain. 3 drawerf'l on left side, lower partition for 
books, bookcl o:--: ct on right hand side. drawer8. pt"n�iI reds 
and card rac:bs l n lnterlor, desk band poll �hed. dust proor �urtaln. 
THESE DESKS �{'th:����e���:tb:;��t::l����� 
ers in this cou n t ry. El'ery desk 110 put out under l h l' manu. 
tuturer's R I :"' IH � O  GUARANTEE, aDd our l!'pe e l a l  f12.150 
• rlee barf'ly �oH'r8 t h e  COlt or material a n d  l abor, wHb bUi 
our one small  perC'entRp:'e or proftt addf'd . Addrf'slI, 
SEARS, ROEBUCK &. CO., CHICAGO, I LL. 
HOME, HOSPITAL, CAMP, YACHT 

"Perfection" Air Mattresses 

(Cover drawn back showing air sack and method o f  m ll ation.) 

Strictly Hygienic. \Vill not absorb moisture. Insures 
pertpct l'cst. Prevents bed s()re�. 

Can be del1ated an d carri ed i n  grip or packed away in 
sma] }  space w IJ en not in use. 

P��;l� §�� �6��Y���f��;t����ir
aGgo���Rklet, . .  "'hat 

MECHANICAL FABR.IC CO. , 

PROVIDENCE, R. I .  

V a l vp ,  a i r, .T. I .  Ro\\' . .  . . . • • . • • • • • • • • • . • 
Y a h't' ,  tloa l ,  V. J. EmPI·Y , · · , . . · . . . , . . .  · · , ·  
Y a l \" l ' ,  J lrpsstI J'j' n 'd ll t" i l l ;: ,  .1 .  ,,' . "·('Pli s ,  . . . .  
Y t'll i l"b - ,  F .  L. HI' : l I IW H d , 

666,887 
()()7,075 
. ,U7 , O-tH 
UHt i, .o...:n:{ 
()( ; ( ) , ! IU[) Y p h i dt'  bI": l k l '  . . J .  I L ) ." 4 1 l l l l O l l"d t . . , . . .  

Y l ' h k l t '  (·oll p l i l lg.  ra i l  4 1 1" t l" a l l l \\' : I ,\" , 1 1 .  :-:. .  
:-; tl ' l ' l  . . . . . . . . . .  ()t iA i, S:.!;) 

Yl'h i l 'lt ' ,  molol', \\'. F. I > ; t y i s . . . .  uHU, 7:J�) 
Y pll i e!p prolll' l l i l l g- U l I ' dl a l l i sl I I ,  ( i .  B .  ::\ us�-

ha uUl 
Y { ' h i e tt· :o:pri l l g ,  l ' l l i } l t k .  �J. P. ( ; I- ' l"hi l lg . ,  . . .  . 
Y l ' h ielt -'  St" I ' I' i l lg gl' ; l I", ( j a l' I ' ( ' ls & K i lu h a l l  . .  . 
\'p h i elt' Rtpt'ril lg" lllP(" h H tli�l I I ,  I ' .  !\Pl1 , . .  , . . . 
\'p lnei pp(h' Ih'tl a l ,  0, I' I"H IIH . 
\'P l l t il a t n !" .  SP{' '\' i l ldow vl ' l I t i lH t o l" .  

Ut.iU, 77;) 
( il i t i , 7;)O 
HH7 ,l -1H 
( i l il l : 7 7 : :  
UUO , Hi ! 1 

\' isl ' ,  .J . It. LOIlg' . . . . . .  (ju7 , 1 ;) 1  
\' bow ,  IH-' I'ul l l t a t i o l l ,  .J . I t .  LOl l g .  . . . ( lU7. 1 :-,:.! 
Y o t i n g  llI <lclJ i l u-' ,  T rolll l l l l i t ;f,  & Po\\" \ ' I·S . . . . . .  OI iH, ! lX7 
Y u ) (" a l l i z i u g  t O l l g" t-\ ,  A. ,J . n l l s t a Vl'soll . . . . . . . . nti( j , 7i)� 
\\' agon hi'il kp,  \\' o l fp & C la r k I-' . ( )t iti, m l l  
\\';1/.,011 ra (" k ,  ( ; .  \Yd.t 1 a l l fl'.I" . . . .  , HOO , ! )S!) 
'\' agoJl ,  Sl ) ( ' ( 'd,  U. '1'. Cn l l a h:I I I . . . . HHI i. Or,i) 
"' a s k  t nl )), .\ . S. 1'\ 1 · \\" toll . f iHO, SX:-) 
'Y ah'r ( 'lp v a tor, ('OllJ l l l' l 'SHI'II :l i l ' ,  I I .  L. F " ust t inO. H.i!)  
\\'u t P I" t u hl� hoil('r, ( : .  '1' hoIUpSOIl  . . . . .  , Htiti, X;-,S 
"'u tt'l"t' I', sto(' k ,  E. ( ' l I c klt'ss . , . , . .  OHH,H!I1  
\\·l'a Yi..' l" · s  ("Olu l l ,  U .  "' . Ll'w i l l . ( i I iH, 7 t i: {  
\\'('ighing III,u'h i lH ' ,  HpP I I (·t ' r  & T:I)· lol" . ( i t iH, m .;::  
'Yeighillg" m a eh i l u ' ,  Hlltolll a t k .  O .  F r a l l k . " . Wit i , 7..JX 
'Veighing m a l"h i l l P , a l1 t olll a t i c· .  1 1 .  U .  Rug-gIl'S ( )t it i . m o  
\Yplli ing s t r i p, � .  Y H l l s tonl'  . . . . . . . . . . . . . . . . tiH7, O..J:J 
\Y"I t guidI ' ,  F . . \ . •  Tohnsoll  . . . . . . , . . . , . . . . . . (i(iO , iG,"'\ 
\Yhl' l ' l .  Xl'e C l I ITl ' l It  ,,,hl 'pi .  '1' 1'011 l 'y wll l ' l ' l .  
\\" i lld t ' lI g i l H ' ,  pOl't il hl l ': ..-\ . "' a ll:ll'P . . . . . . . .  . 
"' i ml m i l l ,  J, E, H,pg i s t l ' l' , . 
""i l lclm i ll lI t t ,I (Jh lll l ' l I t , "' . L. 1'<l Y I I I ' , 
\Yill(ling lll H d l i T l \ ' ,  l ) ,  ( � .  B;ll� p l" . . .  , . .  " . , 
\Vi llllow fash' H i l l g  a p p a l"H t l l s .  t ; .  C, :-:illl i t h  . .  
\Y indow 1()(" k i l l �  d\ ' v i (' ( ' ,  \\" . E .  T�· l p l· . . .  , . . . 
'Y illclow vl' l I t i i a t o l", 'I' . Hul l ,  . . . .  , ' , . . " . . . . 

H W i . ! I  .. l ! l  
. ; ( i ( i, ! Jt IS 
( il li . n: :;) 
t .i 1 l7 . 1 t iU 
H i i7 . O  to 
HW i. ! ! I :) 
t il;li, .'-:..J;) 

\\" i 1"" s t nl i ghtl ' l l ing a l lli ( ' \ l t t i l l �  l lI ;u'h i I H ' ,  F ,  
B .  � h n � t l' l "  

\Y i l' \ ,  windt ' l" ,  I I .  :\1. :\Iasp . . . 
\Vood �<l t l l l'a t i l l .l!  appa ra t l l s . � J .  H : w i l P I" I , . .  
""oou s ta i n i l lg a n u  lll'PIH'l)oti l l g"  (·Ol l l )lo8 i t i o l l .  

( ) ! ) 1 l . 707 
H' )l i . 1-i.;i:l 
t i l i l i , ! I 1 ;) 

x. eel llUt . . .  ' , . 
\Y I"( ' l l ( "h ,  It. J. � t I"OlHl , . . •  
'Yn'IH:h a n d  (" I l t t ('r,  t.:oll lhi l l l 'd . K E .  Tryon . 

Hon,U..J7 
. ;t i l ;  • .o...:no 
U.i7, 1 ..J:� 

DESIGNS. 

Advt'rt isil lg' e:l rd, F.  E .  I l o ll sh . . .  
AxIl ' ,  spt'l'd w a go l l ,  ( ' .  �I 'gl l : l  . .  
lhulJ,!"1', 1 I .  "' . l I a rv . . . \" . . . . . . .  , . . . . . . . . .  . 
Bt'u ri l lg eone a mi <Just (',1 1 ' ,  ,,' . �1. Y (11 1 1).: • •  , 
Bott lt',  A. B. C l a r k . " , . ,  
B rush , sha ving" , A .  AIhrig-h t .  . . . . . . . . . . . 
Cuuinet,  disp( ' l lSi l i�,  I I . U. X t l" i pl' . . . . . . . . .  . 
Carafe or glass I"l 'ct'phu'll ' ,  .J . I ) .  UI·rgt'l I  . . .  . 
C hopppr, v t'gp ta lJlt-, L. H a v l".\" . . . . .  . 
t:����:·: �1�)k���bl�[I�I;�il: .)[ .. • �\'. ' j,' . '  C·. · i;a'� i )� ,�,t 
DemaglH-'tizt'l", O .  1\1. l\:nohloek . . • • • . . • . . . . .  
Displu)' s ta lld , 'V . N .  Ma rti n  . •  , . . . . . . . . . . •  
Farming m<leh i l l P I"Y spat,  S.  I\: . I>t ' l l l l is  . . . . . . 
F('lly,  A. Ducasul(, . . . . . . . . . . . . . . . . . , ;�-I, lHJ5, 
F lo\\-( ' ,',  a r titic i a l ,  L, r. \\' ( 'lwr . . . . . . . . . . . .  . 
Fork,  ta hh' , C. F. S m i t h  . . . . .  , 
I ncundl'sce n t  lHU'l1pr ("a p ,  �1 . l lp l"skov i t z  . . . •  
Il ldinomt'tpl" cllsi llg-" , F .  O .  F a nn-n . . .  , . . . . . 
La mp shadp, O. A. ::\I�· g a t t  . . . . . . . . . . . . . . .  . 
L(>vt'l", d i a p h l"agm, E. K Bald\y i l l  . . . . . . . . . .  . 
)I a i l  box SigH hoa rd and holdt ' I" , E. I I .  ( ; rant 
Pursp,  :K .  R .  �litchl'll . . . . . . . . . . . .  . 
H.ailway tip VIatc,  'Y. H . . 100H'S . . . . . .  , . . . . . . 
Ituhllt.'l" bout ,  G. \\-' a t k i llsoll . . . . . . 
Hug (,OI."IWI" wc iJ;h t , M. :\l UIIZ4 'sh t ' i lU l 'I" . . . . .  . 
Ht'wing m u c h i m' t."a lJillt' t ,  A . C . .. · .... I I I·<lII1S01 l . . , 
Shop , 1. �J. I-\. l"Oh n ,  . • . . . . . . . • • • . .  
Hpra.Yl'1" lindy ,  G .  F .  Clark . . . . . . . 
Hpra.n:'r hod)' , F. N. StevPlIs . . . . . , 
Stovp or ra llge grat('s,  ) )pa r i l l l,; hox top for 

gpar at'tllutt'd joul" l Iuls of, ,Yo A. C l u r k . 
SwP:t t ( ' l", II. S t a r r  . . . . . . . . . . . . .  , . . . , . . . . . . . 
T h n" Hl ('ut t p l· . F. A. B rE ' w E ' l" ,  J ,' . . . . . . . . . .  . 
'l' ilp, 8. A. \Yh i t p  . . . . . . . . . . . . , . . . . . . . . . . . . . 
'ri l"l', .T. �I. :-;'\·l ' ( ·t  . . . . . . . . . . . . . . . . . . . . . . . .  . 
Toy ba nk , ( 'tc. , 1-1. F. X"hr . . . . . . . . . .  , . . . 
Tra<.'e carril ' l' ,  10wp11 & )1 i t (·lwll . . . . • . . . . .  , 
" . .  h ielf> Wt'ar platt',  K G rllhh . . . . . . . . . . . . .  . 
\Ya t t'heas(-', H. V. Dt'gollJllo i s  . . . . . . . . . . . . .  . 
'Yhip hllt t  loau, D. C. lInll . . . . . . . . . . . . . . .  . 

TRADE MARKS. 

Boots and ShOl�S, G rpgor,r Sha w C ompany . . . 
Buttons, F. U. Dietz . . . . . . . . . . . . . . . . . . . . .  . 
Candies awl uther cOllf('ctiuluor,r , O. J .  

\\'.,ek s  . . . . � , • • • . • • • • • • . . . . . . . . . . . . . . .  
C a nned good and articles of food, cl' rta in 

named, C. Bf'll & Co • • • • • . . . . . . . . . . . . .  
Call1wu goods. (:prtain n anwd , C .  Re1 l & Co . 
Ceilings a n d  siup walls,  metal,  Berg('r Manu-

facturing Corull,H l�' . . . . . . . . . . . . . . . . . . .  . 
ColIl'c ulplHl, R. S. Pip r('(' ('om p'I I IY . . . . . . . .  . 
]) r i n k s ,  m i x l'<1 , \\'ill iams & 1'\Pwlll,lII . . . .  " . . 
Eyt' lotion, ( ; .  \Y . C a r l l l" iek . . . . .  . 
FOII(l , liCln i(\ fa t tl'I 1 i llg" , .1. ,,' .  Xhnl t s "  
Fond pl"O<1uets, ('t' l"t'al,  1 1 - 0  , ( Hornhy ' s  Oa t -

lllP a l )  Company . . . . . . . . . . . . . . . . . . . . . .  . 
G ro('l ' l"it ·�,  certain n a ml'd, McCord-BI'ady 

COlnpa n;\" • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I('p en-a Ill freeze rs, Dalla & ('0 . . . . . . . . . . . .  . 
I\:id i�nd go�t ekins, glaz('d, .T .  P .  �Iathi('u & 

( 0. . . . . . • • • • . . • . . . . . . . . . . . . . .  
)ff'uicinal and ph nrmacputieal l) l''']la ratiolls,  

('( 'rtain named, �If'l\:l�sson & Rohbi ns . . . . 
)It 't:l18,  ma('hiIlP l".r ,  Hnd ha l'dwa rt' , (,Pl"t a i n  

n a l l l P d ,  Ch i na & Japan T l"a(l i n �  ('ompany 
r'-\ lW l". t i n tt'u blottil lg".  District of Colnmhia 

Papt'I" Manufactnl"ing Cmupan)' . . . . . . . .  . 
Paraffin w a x  and solid paraffin, Patt'J1t S t P l"-

i lized C ask Company . . . . . . . . . . . . . . . . . .  . 
PprflllllPs, C. B.  '\Voodworth SOIlS COill pa n;v . 
Rellll'tly for <.'ertuin namt.>.d d ispa sps, .1. U .  

G .  "" inter . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Remedy, rlwnmutism, H. L. Hu rrison . . . . . . 
Tea anu cofIf:�e, "r. S. Quinh;\' Company . . . .  . 
Tobacco, smok i n l;  alld ehewing, M. C. Vlet· 

wore Tobacco COlUpany . . . . . . , . . , . . . . . . 
Type writf'r snpplip s, certain named, Na-

tional Chpmical ('0 . . . . . . . . . . . . . . . .  , . . . . 
Varni sh sta ins , va rn ishps, and pa in ts, Car-

pentpr-l\Iorton Company . . . . . .  . 

LABELS. 

"B. F. Ma rtin ' s  Famons Baldwin M ineral 

:�:;, !I!)-I : :�, :J�:� 
.� ol, .h i-i 
:�..J, O l :.!  
::: : , ! Ii-iti 
T� qcr' 
;{;� : ; I;JS 
:�:{ , ! IS7 
:t1, m .;:� 
:;� ,Ol l 
:!: ; , ! )�� . )-t, 0 1 . ) 
:H , 0 1 O  
:;� , ()M 
:;�, UOG 
:t{, nn:{ 
. . .  � � IS') ;;�: ; )'I� 
::-1-, 01 7  
:�:�, U!ltj 
a:� , ! J:--;� 
;�;�,HH7 
a::, m,;tl 
:H . O I H  
:� :� ,  ;); I� ,tt , . ). ) , .  
:�:� , U! l ! l  
aa , !lUt ) 
;�4,01 Ii 
:�:�, m�r; 

:�..J, OO\ 1 
:t:{ , \ 1,'-'!1 
;{-t , OOl 
:�; � , mn 
:;-1, 002 
a..J, 0 1 :{ 
:�..J . 4 'O.'-' 
:H. o<l7 
:;:; , H7!l 
:�-t , OOt) 

:;5, R2X 
;m,��4) 

;;5, 8:;:; 

;tR:�3 
��g: ��7 
;{G , X;;(j 

���:��� 
:15,s:n 
:�5, 8:�2 
a5 , 8..J7 

35, 827 

35,8H 

:1r., 84f. 

:;5,824 

:{l),8-t--t 
;;5,8:lrJ 

';5 R�" �{�:R4� 
;�a, 83 • .> 

35,8:l7 

35,825 
35,845 

'Yater, " for mineral w a tt'r, R.  F. Martiu 8,091 
" G rittill Sterling ))ressing, " for Iputhpr 

d rpssi ng , A .  L .  Astc . . . . . . . . . . . . . . . . . . .  8, 095 
· ' HOJH.'st Oats, " for oats, F red Fl 'u r & Com-

pallY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8, On2 
" La Pierrc ' s  Elixir Black Chprry llnd Tar, " 

for a med i c inf> , E. H. La Pif'lTt� . . . . . . . .  8, 090 
" Lister Gau;f,(>, " for ahsorbent gauz(>, F. A .  

Fostpr . . . . . . . . . . . . . . . . . . . . . . . . . . R. o88 
"Orrisi ne , "  for toilpt powupr, ,Yo B. S t okps S, 08!) 
"Pastcur Guuze , "  for ahsorhpnt guuzP, F. A .  

I��oster . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . .  R, o..�7 
" Prince ' s- Metalli c - Pa i n t ,  Triplp Lah('l , "  for 

Ilwtallic paint,  Bass P a i n t  ('ompany . . . .  H, O!lG 
" 8wl'pt and Purt' , "  for fionr, Rl'u·Puttprson 

Milling Company . . . . . . . . . . . . . . . . .  8,09:�, S,09-t 

PRINTS. 

"Lewi s  Single B i nder, " for cigars, F. P. 
Le\\'i s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297 

"The Solitai r(', " for hammocks, I. E. 
Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206 

A printed copy of the specificnt ion and drawing of 
any patt:'nt i n  the fOl"Pg"oing list,  or an;v patent i n  
print i ssued �in cc l R63J w i l l  he furnishpd frolD 
this office for 10 cents. In ordering please state 
thp name and number of the p atent desired , and 
rem i t  to Munn & Co. , 361 Broadway, New York. 

Canadian patents may now be obtained by the in
ventors for any of the inventions named in the fore. going list, pl"Ovidpd tl�f>Y are simplf> , at a cost (,f 

Best ,button for storm sash and screens on the market. $45 eu('h .  I f ('ompl l catf'd the ('ost will  be a l i ttle 
Will supersede old style. Pat.ent and � ... t ·'or snle. mOl"P. For full instructioIls address Munn & Co. , 
lnt"odue�d. Writ� for partlcularo. " ;LITJS 361 Broadway, New York. Other foreign patents FO()KEN8. 1611 N. Lyndale Ave., M , , " .  " :- ,  8, MInn. . may also he obtained. 

In the Pay 
Envelope 

That's wllcre our education 
affects you. 

We teach mechanics the the:Jry 
Of 'heir w01"k; help misplaced pco
pI'" to change thei,' work ; e n able 

young peo de to support themselves 
while learning a prujesswn. 

250 000 students amI graduatE'S in Methanleal, 
Elect;iral, Steam nod Chit J<:ngin('{'tlng, Archi�dure, 

Tf"legraphy, Stenography. Book-IH'f"plng, .. te. Wnte for 
CIrcular and mention subject in which interested. 

INTERNlTlONAL CORRESPONDENCE SCHOOLS, 
Established 1HHl. Capital i1 .500,OIJO. 

Box 942 Scranton, I' •• 

E LECTR I CAL E N G I N E E R I N G  
TAU G HT B Y  M A I L .  

Write for our Free Illustrated Book. 
.. CAN I BECOM E  AN ELEC

TRICAL ENGINEER ? "  
\\'1.' It·a, ·h E l t:dri,'al 1·:n;.rL r H· .. ri l l�,  E J edrH' Li:.rhting. 

Eh·.- t r i ..:  I t :u l w: ,�·s. :\ I" " h,ud,::d l':ll!!i l lt' .. rill�. �tealll Enl-d
t l t't'rinJ!,  :\ l ,'\'han i<:al 1 1r:LwillJ,!, at �'II11r h()ll L� by mal l .  
I n s t i t u lt· i l l t i ors,· ' !  h \ "  'rhos, A,  Ed ison and others. 
E L E('T II J (' A L · E :>i I, . :>i E E H  I :>i " 'ITIT TE, 

IJept. A, 2--10.2-12 U' • 23d �t., N t' w  \.' ork. 

The Trustees 01 the Americon School or Correspond. 
'enec will aWllI'd a limited number 01 free Schollll'� 
ships In Mechanlca� Electrico� Marine, Slationary: 
lind Locomotive EniinccritJt, Includin& a. complete 
course in Mechanlco' Drawin. Applicotlon blanK' 
on requ.s� $ $. 
American School 01> Correspondence, Boslon, Moss. (QaNNf.lf "  '-"".-. .. �IU., M(lnion this PlIper. 

A T T E � T T O N  JU ach i n cl'¥ lUanllfacturer. 1 
H ere is som et h inl! valuahle ('speCially in a .\tining 

('(m n t ry w h e r e  wood allo. watpr are scarce. A p '  'wer �iven 
hy t h e  ore itself in t l'lln � rIlbsion. fllr it� own p ulv eriz�l
tion.  'V i I ]  eitber se1l 1)(Ltellt or uliow manufactuT'ing U11-
dt�r royalty . �end for oeta i le I de�cripti.on and illustra-
tio n .  J O:SEPH H E R B S ,  FALLBROOK, CAL. 

50 Y E A R S '  
E X P E R I E N C E  

q��r/;I\�S��T����: :� glirk���l:!!:� 1���
c

�b
t
��ge�:� 

invelltioll is pro b a b l y  plltentable. Comm un ica· 
tions �triet ly cOTiti d en tial.  Handbook on Patents 
seTit. free. OIc1est llj!ell CY for securing- patents. 

Patf>nts t aken t h r o ugh )-iulln & Co. receive 
special noNce, wit  h d u t  charg-e. in the 

Sti¢ntifit Jlm¢rican. 
A h an dsome ly i l luMrated weekly. J,unwst cir· 
('u latlO l l  o t'  any �ciell t i tJ c  journal. r.J'eJ"OIs. $3 a 
year : fuur months, $1. Sold by all newsdealers. 

MUNN & CO ,36 1 B roadway, New York 
Branch Office. 625 F 8t .. Washington. D. C. 

F O R  SALE. 
Pat e n t  No. 660,674. Elevation Fire Escape. A valuahl e, certain aud u�etul Improvement for Baving 

life in case of tire • 
C H A S. KIRST, 336 E. 8th Street, New Y ork. 

NO A GENTS. 

95 
I F  Y O U  S H OOT A R I F L fi Pistol @r Shotyun, you'l I ma,ke a Bul '8  

Eye by send ing thre� 2c. �talllp8 for 
the . ld.eal Hand-book. " A,"  126 pages FIt};}:. T h e  latest Encyci upedla of �1"rn8, fJO'l{'de) �, :S hot a1ll1 1-l a l/.etli. ,,\1 en
tioll t;CIEX T I F l C  AI\I EHICA :"' .  Address 

CO., NEW HAVEX. CONN., U. �. A. 

I CE MACHINES, V Ol'l i  • •  Engine., Brewers' 
and Bottlers' lUachinel'Y. 'I'HE VIL'l'IlJR 
b1.11'G. CO., tiW Clint Oil Street,  "lilwuukee, ,"Vis. 

� H .  P. GAS E N G I N E  CAST I N G S  
Materials and Blue PliI'tS. Write for Catalogue 9. 

PARS IDLL & W�]J;' D, 12U·131 W. 31.t �treet, N e w  Y ork. 

MODELS & E X P E R I M E N TA L  W OR K .  
InventiOIlS develuped. Special Machinery. 

E. V. BA I LLAR D ,  Fox B l d g  .• F ra n k l i n Square .  r.' ew Y o r k .  

���� TY PE W H E E L S .  MODELS .... £ X PERIMENTAL WORK.&MAL1. MAtHINERY NOVELTIES �..:::o STEnCIL WORKS 100 N"aSAU 8! H.Y� 

MOVING PICTURE MACHINES AND FILMS. I�Hr1[ttLANTERNS WANTED �:H8M�\� I: HAR BACH & CO,809Fl l bertSt Phila, Pa, 

Mag net o  for  G a s  or G a so l i n e  E n g i n e  I g n iters 
1\ 0  iJatteries uset!. �e1f,lu hric;ltillg bearillg:s. Dust 

and illoisture I 'r . ,,)f. Brushes self�adjusting'. Male4 
rial and w " l k l l l:Lnship the IU:ST. £:j'l (';t:Al{A�TEED 
F O R  o ; ,  .. � :  Y �: .H � ,  �t'll l l  for t:in'l l iar and price list. 
GlIlJI l :>i m .  & ";TE," E � ". Uoekl'ord, Ill. 

D 'AMOU R  & 11 TLEDALE MACH INE CO. - I  3 0 w 0 R T H 5 T. , N E. W Y 0 R K 
PATT E R N  A N D  M O D E L  M A K E R S. 

FO R S A L  E I -��
c
f!i�����f��ff:� �r:p�

r
3.

n ������ 
O W l l tT8 not acti ve nor cOllv er:sant with the bU::ll neBs. A 
thoroughly capa bLe mun w h o  wou ld know what and h ow 
to lll :llIufacrure, w i th some capital , can buy trig plant 
all Vel"Y ea�:y term8. Address 
W A 'l'hlt'.L' O \V /\  lU FG. VO., "'atel'towl ' ,  Wis. 

..- " R E D C:; E:. Ct� AIR AND WATER TI�HTSI LOS. ANY DIAME.TE.R . ANY DE.�TH. 
WILLIAMS MFG CO. KALAMAZOO MICH. 

EVERY  B I CYCLE  R ID ER,  ��lltilh� 
should wnte us for full informat IOll con cernmg our 
S " � () I A  L'rVo Indispensable wllerever int roduced. 
lncrea.

� iI�
iIA��'� fro�s'

J jm'�Sd�m(lo�; 
30 W. Washington St., Chicago, Ill, Ii SEND FOR FREE CATALOBUE.�

. 
• Prairie State Incnbator Co., : 

• • Bomer (Jlt;r, P.. '.! 

MOW TO MAKE A D Y NAM O w�t�lr k
f

i
u

n
l l 

drawings. Price 10 cents . Castings for tbe same, f.3.7c' 
witlI directions for bui l ding • .  , How to Make 1\ Storage 
B1j\'f1ii�ft

ri
�J�

c
i'i�'H I N G  CO.,  Lynn, Mass. 

----------------------------

S 
3 

D S 
Send u, you, "dd"". and we will  show you a ay ura �����W�k::l3e� d\:! furnish the work and teach yOU free, you work in 

tile loc al ity where you l i ve. Stolid us your address and we wi ll explain th e business fully, remember we guarantee a clear profi' 
of $3 for every d ay's work,abso1utely sure. Write a' once. 
BOY.lL JllNU.r.CTURING CO., Box 3�4·, Detroit, lJie .... 

business it is only necessary to 
to details and follow the 

in ou, 20th C E N T U R Y  
L T R Y  B O O K .  It t,lI, i n  the 

what it would take 10 years to learn. 
A N D  BROODERS .... u¥d .11 ov" the 

countnes. Book mailed on receipt of 1 0c. 
Brooder Co. Bos B 105 , Quincy, Il ls. 

P A TENT O ]<'FICE REPORTS F O It SA LE.':: M O RAN FLEX IBLE J O I NT �' " .  
'l'he Official (';azette , bound in  Sh eep from January.1gB1, tor Steam, A i l' or I .... iquids. 

. 

to March, IRS!. Unbeund, from March, 1891, to Decem · :Made in all sizes to st and any desired - """¥ 
-

��e:;t�2'f��� ���Uf� [8�B��fi iI�fgJ�3 c��iliW��.
ioner of 

M����8Fl�x i b l e  5'eam J o i n t  Co . ,  I nc ' d , 
GLOBE, 312 1lJ. Thompson Street, Pblladelphia, Pa. 147 'l'hird t-ltreet. LOl'ISVILLE. Ky. 

�
l
�

t
:;;'I���

M
W �i�:To�' c�t�lJ:-:'UU5 

<i Brass Band � 
illustrations, FitK. E ; it gives in. formation for musicians ",nd Dew bands. LYO N  & H EA LY , 

88 Adam. 8$., (JDIVAGV. -

? ? ? • • • 

What Do You Want To Buy ? 
We can tell you where to buy anything you want. 

Write us for the addresses of manufacturers in ANY line of business. 
Novelties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICES. 

S E N D  F O R  T H. E 

Stitntifit Jlmtritan � � 

? • 

� manufatturtrS' Indtx 
'rbis index is sent grat.ui tously to nrospective purchasers. both in tbis country and nbrnaQ. w h o  inquire Jor the addrcsses I)f df>alers and manufaeturers of t h e  liwcds and  maeh i nes cJas�iflp(] th f>rei n . It i s  also �ent. t o  rel1ahl e  Export Merchants in th e Unit.en Sf q,te� an d  to th e United States Consu1s tn all forei�n countries. Addres8 I nquiry Department. 

? • 
MUNN &. CO. ,  Publlsbers of tbe SCIENTIFIC AMERICAN, 36 1 BR.OADWAY, NEW YOR.K. 
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-M A D E  AT K EY W E.ST� 

I 
These Cigars are manufactured under 

I 
the most favorable c1ima

.

tic conditions and 
from the mildest blen� of Havana to
bacco. If we had to pay the imported 
cigar tax our brands would cost double the tneY. Send for booklet and particulars. 

CORTEZ CIGAR CO., KEY WEST. 
� 

TIte Uv to Date Tourist 
can find greatest 
rg:����;e �� fi

V


W I NT O N  
M OTOR 
CAR R I A G E  

With the 1931 mod
el single seat car
riage it is pCBBible 
to go miles and 
miles without leav
ing the seat. 

When in operat ion the Winton is entirely automatic. No 
§iN

g
:�dtdo�:�ntcr�� �g�n

l
ir�

e
!n�

n
�e��:l. Yg�l�g'f�� 

new cat�log describing and ill ustrating the 1901 models. 
'l'HE W I NTON MOTOR C A R R I A GE CO., 

486 Belden Street , Cleveland, Ohio, U. S. A. 
EASTERN D E POT, 150-152 East 58th Street, New York, 

Han dsome, Durable 
Practical� 

We are the Pioneer Auto
mobile Manufacturers of 
A merica, anG have passed 
the experimenta] s t a g e .  
Proflt b y  our experience
dOll't be mislead r.!'he gas

oJine system ma
chilles hold a11 the 
long distance rec
ords. both in Amer
ica and l3Jurope. 
Buy a IlRsoline car
r iage and bny the 
be�t., the J1PW im
proved HAY�ES
APPERSO:-l.  

New Catalogue now ready describinp: our gasoline sys
tem, and one, two and three seated carriages. 
T H E  H A Y N ES-APPERSON CO . , Kokomo,  I nd iana,  U , S .A. 

CHARTER ENG I NE  
USED :vNYA:';Ab�E 

FOR ANY P U R POSE 
Fu EL-Gasoline, Gas, Distillate 

Stat i o naries.  Portab les,  E n g i nes and 
P u m p s ,  H o l sters 

or State Your Power Needs 
C H A R T E R  GAS E N G I N E  C O , ,  Box 1 48 ,  STER L I N G ,  I LL,  

For MA�INE, VEHICLE and 

BICYCLE MOTO�S, 

with Working Drawings. 

LOWELL M O D E L  C O . ,  22 Wi g g i n  St . , Lowe l l ,  Mass . 

I�DNEftF-Rl1J,\1�URF4rES , ,4[CURAT[8rIlAPlo!j)�t��ifQpj ' .  RINDE (·KBESIY&[o.[lfIUl&O llWM 

Carbide Feed 
ACETYLENE 

GENERATORS 

ECONOM ICAL AND SAFE . 

are endorsed hy the U. s .  
G o v e r n m e n t ,  by the 
State of Pennsylvania, 
and by an other disin
terested authorities. 

They e m  b o d  y the 
latest and most approved 
principles of construc
tion, and are guaranteed 
by the Jargest concern 
engaged in the business 
to be of perfect work
manship. 

Made from the be.t 
material by expert me
chanics. 

EASY O F  O PERAT I O N . 

J .  B. COLT CO. ,  Dept. S. 
408 East 32d Street. New York. 

1 4 6 Franklin Street, Boston. 
1 8 9  La Salle Street, Chi rago. 

421 Chestnut Street, Philadelphia. 

I c itutiiit �mtticau. 

WALTHAM WATC H ES 
Ralph Waldo Emerson in an 

essay on Eloquence said, in 
speaking of a man whom he 
described as a Godsend to his town, 
" H e  is put together like a 

Waltham Watch." 

U The Perfedecl American Watch ", a n  illustratecl hoole 
of interesting informa.tion about watches, will be sent 
free upon request. 

American Waltham Watch Company, 
Waltham, Mass. 

The New England Watch Co. I Cracks • 

" -I I I  Floors 
ARTI STIC SPECIALTIES 

for the Season are shown 
In Our Blue Book for Ladies ' 

In Our Red Book for Men's 

Watches. 
Either or both sent on application. 

37 Maiden Lane, 149 State Street, 

Nit���¥�fsU'W'6'oA�d�il1n�t;[YAND 
CREVICE FILLER Is the only 
perfect remedy. A Paste, easi ly 
applied and is elastic. a.d
besive and non-shrinkable. 
Send $1.00 for enough to 
treat an ordinary room of 
200 sq. ft. One lb. covers 40 

I sq. ft. Price 20 cts. per lh. 
Manufactured only by the 

New York, N, Y. Chicago, Ill. 
GR.IPPIN MFG. CO. , 

Lock Box L, 
NEWARK. NEW YORK 

(Send stamp for Spreckels Building, San Francisco, Cal. 

There is never any question 
about the quality of a 

B .  F. B A R N E S 
U P R I C H T D R I LL. 
'l'he tool here i l lu!'Itrated i s  our 2()..inch 
Drill, and we �uaralltee it to drill up to 
1 inch in steel and 1M' inch in cast iron 
at a good lZait and w'thout &train. We 
build largel sizes and will be glad to 
send full data on our entire line to 
interested people. 
D, I" DAU� Eli! CO., Uockford, Ill. 

� E X PO RT T R A D E _ . 
= Advertiser, hereafter residing abroad. good bUSIness 
'"'" man high ly recommended, with eBtabJi�hed business 

..,r;' I connectioDs with prominent firms of 1!igb�st 8tandiD� 
= e: in England, Germany, �'rance and Austrla, wl11.introduce = � , American reJiable manufacturers toAl buyers In Eurupe. ;;= rl'erms. if mutually sstititfactory. can be made strictly ull 
. ;- commission basis. WESTERN, 126 Liberty St., New York. .. � PAYS t o  write for our 26(j·page free book. 

'1'ells how men with small capital 
can make money with • .ll agic J, a n t e r n  or S t e r e o p t i c o n .  MoALLISTER • •  " . 01'''0' •• , 411 N a  •• au St . •  N. Y. 

FO� MER 

JAMES MEANS' $2/:!t.O (TradS· Ma.kl HOE �;:E::�:
����: U 

f&o.stnuie l� here gneD. 

-
KNOWN AND APPROVED BY THE PUBLIC FOR 23 YEARS. �*��� 

& O l- D  El V  I- E A D I N O  R E T A I L- E A & .  t�5F����;db� Made in a variety of styles and leathers. Sewed. Smooth innersoles. 
Made tn two weights indicated by � o or ® I Distributed at wholesale by 
stamped upon the Bolee . Be sure to buy the MORSE & ROGERS OF NEW YORK. weight best suited to your needs. 

has been solved for the rider who haa G & J Tires on his wheel. 
They have the life, elasticity and �asy riding qualities of all other good tIres, 

and when punctured are easier to mend. 
Detach from rim, repair the leak, go on your way rejoicing. No plugs, perspiration or profanity. 
Simple, i sn't It ? And it's j ust as easy 

as it  sounds. 

0 «  J TIRE CO.,  I ndianapolis, Ind. 

F o r  the CeJebrated 

View of Pipe Open and Closed. The Open P ipe 
TWO HALVES MAKE A W H OLE 

5<>0. 

J. [ S S O P 'S  ST E E LTHB\yr 
F O R  TO O L S. S AW S  E TC.  

W� J E S SOP '" S O N S  IC �  91  JOHN 5T. N E W  YORK 

IT. B R A K E .  MOR'ftOWCOA ST E R 
.' . . ,: FITS ANY CYCLE. I 0 0 , 0 0 0  I N  U S E  .. ADDS PLEASURE AND SAFETY-A LL DEA LERS SELL THEM • 

R I D E  50 MILES-PEDAL ONLY 35.  ECLIPSE MANUFACTURING C?, EL�� AX N .Y. SEND FOR BOOKLET. 

FEBRUA�Y 9, r901• 

EDISON 

FO R G O D  M U S I C  
:::e 1fg!�� f:�
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GEN UINE EIIl .. ON PHONOGUAPII S 
From *10. to $100. CataloC"ues everywhere, aU dealers. 

None gennine � Trade 
witbout this � a td�on... Mark. 
Nat' l  Co., 1 3 5  Fifth Av., New York 

The Milbradt 

L R.olling I 
adders 

-
have the highest recommendation from 
thousands of cUfltomers. Are the · handa 
Bomest and easiest running ladders made. 11I1i1�1�� Work noiselessly and are absolutely safe n: 
and durable. Made to order and to fit all 
kinds of shelving, in various styles to suit 
all purposes. Write f(lr descriptive cata
logue. Addre88 

M I LBRADT R O L L I N G  LADDER CO . 
1 9��-19�4 N. Broadway, ST. LOUIS, MO. 

ELECTRIC AU TOMOBILE, - DlREC

����'i:�
t
Fro��!'o

i
J��c��t!!

O
�:e ���e�

a
i�

in
lu�;�:�i�� No. 1 19�. The moto�r and battery are also treated of in detail . Price 10 cents. For sale by Munn & (;0. and 

a11 newsdealers. 

Tho H. & 8. Aluminum Disc. 
An Aluminum Cone having a 

point set in the center. When 
placed on Diaphra�m of Gral 1ho
phone Reproducer, it doubJes 
volume and liquefies tOTIe, mak
ing it clear. loud and brilhant. 

I Price, with Compositi.on point, 7ic. 
With genwine Sapphire point, ,1.00 

If you will send your Rel!ro-
�g�e;f o�� :��s����

f
3:!rnc't

d
b�:� 

phra"m Glasses for fifty cents 
additional. 

Sent, p08tl"lid, on receipt of price, Mon
ey refwnded if not satisfactory. 

We also manufacture all styes Talk
ing Machines, Horns and Cabinets. 

Hawthorne & Sheble Mfg . Co. , I nc. 
Mascher & Oxfprd StM., 

Philadelphia. 

No tlnkerin" and fussing. Just a turn of the 
whee] and she works. A chain is as strong as lbl 
weakest link. An engine is as perfect as its poor�st 
part. If  your elllZ"ine has a poor oiJer, a defectIve 
sparker. an inferior mixer or Rny I ther ('beap parts. 
your boat is useless. There is nothinll made that 
in any senAe competes with the Lozier Marine Gas 
Engine. It i s the only perfected contrivance of it� 
kind. Learn about this . 

O u r  1 901 advance eatalogue which we w i l l  send yOIl upon re
ceIpt of five cents in stamps, will post you on boat power and 
save you endle!'!s trollblf:, next Mlmmer. 

TIn; UIZ IER MOTOR CO., 
26 Water Street, P]athbur.,;h, N. Y. 

© 1901 SCIENTIFIC AMERICAN, INC.




