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THE ERIE CANAL QUESTION. 
The most important question affecting ·'the commer­

cial welfare of New York city and State that will come 
before the Legislature is that of the enlargement of th\l 
Erie Canal-a waterway whose share in the develop­
ment of the port of New York it is scarcely possible 
to overestimate. Not only has it carried a large pro­
portion of the commerce which seeks the leading ship­
ping point of the Atlantic coast, but it has played the 
equally important part of a· regulator of freight 
charges by the railroads. For this last reason, if for 
no other, it will be to the interest of the city and State 
to keep the canal open, especially in view of the fad 
that the railroads are steadily passing into the hands 
of a small number of individuals. The fewer the 
number ·,of· owners of our railroads, tl-:e more likely 
they will be to get together in some form of agree· 
ment for the abolishing of competition, and in v iew of 
this contingency it is well to remember that the canal 
through this State must ever remain the constant 
regulator of freight eharges. 

The present situation renders necessary an immedi­
ate decision, either to abaooon the canal altogether 
or to bring it up to a point where it can meet the 
modern conditions of traffic. The great improvements 
which have b'een made in recent years, both in the 
track and rolling stock of the railways, have resulted 
not only in a vastly increased capacity. bilt in a re· 
duced expense of haulage, and have rendered the canal 
in its present condition so much out of date that it 
has lost, or is rapidly losing, its .influence as a regu­
lator of freight. Moreover. in order to bring the canal 
up to a standard at which it can compete successfully 
with the railroads, it will not suffice to enter upon 
the reconstruction in any half·hearted and parsimon­
ious spirit. The question of the extent of reconstruc­
tion necessary was carefully gone into during Presi· 
dent Roosevelt's term of office as Governor of this 
Stp.te, and the findings were expressed in a report by 
the committee of which Gen. Greene was chairman. The 
scheme proposed received the· hearty indorsement of 
Governor Roosevelt. Briefly stated, the report pro­
posed, at a cost of $60,000,000, to deepen and widen the 
canal sufficiently to admit barges of 1,000 tons capa· 
city and to provide enlarged locks which would en· 
able these barges to be towed in fleets of four from 
the Lakes to New York city. This would necessitate 
a uniform depth of 12 feet throughout, and to every 
siud'ent of the canal question it is evident that this is 
the smallest practicable depth on whicp. the carta I 
could be brought up to modern requirements. That 
nothing less than this will meet the case is further 
evident when we remember that the great canal im­
provement which was completed three or four years 
ago on the St. Lawrence River gives the Canadian 
territory a system of canals which provides a minimum 
depth of water of 14 feet from the Great L�kes to the 
Atlantic. A determined effort is being Irntde to divert 
to the St. Lawrence route much of the wheat which 
hitherto has come to the port of New York, and the 
best answer to the Canadian canals would be the 
carrying through of the proposed $60,000,000 improve· 
ment. The prospects of favorable canal legislation 
a.re improved by the increasing and more intelligent 
interest which is manifest in the canal in the rural dis­
tricts, which hithertO'hiiV'e .. beell .eiHi"�rlnukewarm or 

strongly opposed to the whole scheme. Wij,l t"p1rbHc at-
or.�. • 1 " 

tention aroused throughout the State, tJiEi', prospects of 
successful canal legislation were never brighter. '1'0 New 
York city itself the canal is of most vital importance, 
for the reason that we are gradually losing our relative 
standing among the great grain ports of the Atlantic 
coast. because of the differential charge which the 
railways make against the port of New York. This is 
an extra charge on freight which is made on acconnt 
of the easiness of access for western freight to this 
city as compared with the difficulties in· the way of 
mountain ranges and heavier grades which are en· 
countered by freight that is taken to other Atlantic 
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ports. Not only have we the easiest approachel' by 
rail, due to the absence of monntain grades; but New 
York possesses the flnest harbor, is the terminal port 
of the speediest and largest steamers, is the great cen· 
ter of capital. and has all the advantages which ac­
crue to a great metropolitan city. Hence the railroads 
which terminate at other ports have demanded that 
there shall be a higher charge on freight to New 
York to offset these natural advantages. This being 
so, it is evident that if we are to maintain the equilib· 
rium on our side, we must see to it that these natural 
advantages, among which the Erie Canal is one of 
the greatest. be maintained in the very highest stat'! 
of efficiency. Whatever may he said about the justice 
or injustiee of differential rates. it is certain that 
the argument for the ('anal based upon them is nn­
answerable. 

LIQUID FUEL FOR NAVAL PURPOSES 

Congress at its last session made an appropriation of 
$20,000 to enable the Navy to carry out exhaustive 
trials of liquid fuel to determine its suitability for use 
on naval' vessels. This sum, in addition to several 
thousand dollars which was also available, enabled the 
Navy Department to make a most elaborate inve"tiga· 
tion of the subject. The work was planned and cal'l'ied 
out with characteristic thoroughness, and whiie the 
tests have not yet been completed, sufficient data have 
been gathered 

'
to enable the Board to make a prelimi­

nary report which will be found in the current issue 
of the Sl·I'I'U;�I"N'J'. that cannot fail to be of the great· 
est value to marine engineers throughout the world. 

On reading this do('ument one is fon�ed to the con­
clusion (and this is the most important fact developed 
thus far in the inquiry) that there is no immediate 
prospect of oil fuel being immediately adopted to any 
extent on battleships and cruisers, although the instal­
lation of oil-burning furnaces is regarded as qu·ite prac­
ticable on torpedo boats and, indeed, its installation is 
recommended in the report .. The tests were carried out 
in Washington in a very complete experimental plant 
iI, which Beaumont oil, slightly refined and of uniform 
quality was used. In his review of the report submitted 
to the Secretary of the Navy, Rear

'
-Admiral Melville 

observes that any fuel which will get rid of smoke, reo 
duee the fireroom staff, extend the steaming radius, 
and assist in the reaiization of maxi'mum speed at short 
notice, will add to the efficielll'y of warships. Referring 
to the experiments made hy various naval powers 
with the use of oil, he points out that failure has re­
sulted from the mistaken attempt to burn oil in the 
same manner as ('oal. It is now well understood that 
the oil must be atomized at. the burner, silll,e it is 
impossible to completely turn it into gas before igni· 
tion, and that to secure its full value in the boiler. 
the length of furnace. volume of the combustion cham· 
bers, and calorimetric area are factors which must 
be carefully considered. The· experiments conduded 
by the Liquid Fuel Board have proved that it is pos­
sible to force the combustion of oil, and that in an oil 
fuel installation. where provision has been made for 
atomizing the fuel and heating the air and oil, it is 
possible to greatly exceed the highest evaporation per 
squal·e foot of heating surface that have been se('ured 
with coal.· Rear-Admiral Melville expresses his con· 
viction that. by further experimental work the engi­
neering features of the problem will undoubtedly be 
resolved in a degree materially satisfactory to mario 
time or commereial interests, if not to the naval 
experts. 

With regard to its installation on battleships and 
large t.:ruisers, where the fuel would have to be stored 
in the double bottom, it is comlidered that the prox­
imity of such a large amount of electric wiring as is 
found on a modern warship, to the oil tanks, which 
would necessarily throw off a considerable amount of 
vapor, might cause an explosion and set the fuel on 
fire, and it is pertinently suggested that the limited 
experience of the Navy with submarine boats may 
provide a lesson as to the liability of hydrocarbon 
gases to explode. In concluding his review of the 
report, Admiral Melville affirms that he has no hesi· 
tation in declaring that, in view of the results already 
secured with these tests, an installation should be 
placed at once on at least one·third "f the torpedo 
boats and destroyers, where there would be an oppor­
tunity for further systematic study of the subject. 
With regard to merchant vessels, where the struc­
tural disadvantages under which warships labor are 
not present, it is believed that oil fuel may be used 
to advantage, and that the information gathered by 
the Board will materially increase the installation ot 
oil·fuel plants in the merchant marine. 

A NEW HYDRIDE OF SILICON. 

A new hydride of silicon has been lately discovered 
by Messrs. Henri Moissan and S. Smiles. This body 
is a gas at ordinary temperature; but by using liquid 
air the experimenters were able to liquefy and then 
solidify it. The process is described in a paper read 
before the Academie des Sciences. The combinations 
of hydrogen and silicon are few in number and OlJy 
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two are known, one a ga� discovere� by Buff and 
Wohler in 1857, Si H., and a solid body prepared by 
Ogier as a yellow deposit by the action of the electric 
Htream upon hydrogen silicide. The gaseous hydrogen 
silicide was obtained by the former experimenters in 
decomposing water by the electric current, using alu­
minium ele('trodes rich in silica, then by Wohler in re­
acting upon silicide of magnesium by hydrochloric 
acid. It is the latter method which has been followed 
here, applying the method of fractional separation. 
The silicide of magnesium is prepared by mixing pow­
dered magnesium sueh as is used in photography 
with crystallized silica in fine powder, the proportions 
corresponding to 8i Mg" and the mixture is calcined 
at a red heat in a tube through whieh is passed a cur· 
rent of pure hydrogen. Thus a friable and bluish mas� 
is obtaine,l, which is an impure silicide of magnesium, 
but does not seem to be a definite compound. Wher 
the bluish mass is acted upon by dilute hydrochloric, 
acid, it gives off a ga;; containing hydrogen silicide, 
that is spontaneously inflammable. The gas is prepared 
by placing 5 grammes of the impure silicide of magne· 
sium in a flask and pouring dilute hydrochloric acid 
upon it through a tube. The gas given off is washed 
and dried, then passed in a U·tube which is cooled 
by liquid oxygen or liquid air. The tube has a bulb 
below for receiving the condensed liquid. At a tern· 
perature of 80 degs., obtained by acetone and solid 
carbonic acid, only a traee of liquid is condensed, but 
with liquid air at 180 to 200 degs., the gas is con· 
densed in the solid form and the remainder of the gas 
which passes through ceases to be inflammable on con· 
tad with air. This solid body becomes liquid as the 
temperature rises, and soon begins to boil, .giving off 
hydrogen silicide gas, which may be collected. At 
last, when the tube has reached the ordinary temper­
ature there remains a liquid whose properties have 
been studied. The experimenters obtain thus a liquid 
hydride of silicon, whkh when cooled in liquid air, 
crystallizes upon solidifying, and these crystals melt 
at 138 degs. The most remarkable property of this 
new compound is that it takes fire spontaneously in ail· 
at the ordinary temperature; it burns with explosion, 
producing a white and brilliant flame and· giving a 
deposit of amorphous silicon and also silica. Its 
density is greater than unity, for when placed in' water 
It falls to the bottom of the vessel and dissolves 
slightly. It takes fire spontaneously in chlorine gas, 
and at the ordinary temperature the reaction is violent. 
If a small quantity is vaporized in an atmosphere of 
hydrogen, the gas becomes spontaneously inflammable 
in air, while ordinary silicide of hydrogen l)as n�t 
this property. The analysis of this body was difficult 
on account of its inflammability, but the experimenten' 
collected it in bulbs which were broken in a test-tube 
full of mercury and the liquid could thus be ac.ted 
upon by an alkaline solution, when the hydrogen given 
off was measured and the silica of the alkaline silicate 

estimated. The reaction is as follows: 
Si, H" + 4Na OH + 2H,O = 2 (Na, Si O,.) + 7H,. 

The formula Si, H.: is given from analogy with 
ethane, and this is to be verified by obtaining the 
vapor density of this body. 

.... ' ... 
FRUIT PARASITES AND THEIR DESTRUCTION. 

The fruit growers of California willingly acknowl­
edge their great obligation to the entomological depart· 
ment of their university for the success with which 
the ravages of fruit pests in that State have been dim­
inished if not totally prevented. To the scientific in­
vestigations of the faeulty of that institution is due the 
general immunity from severe financial loss which the 
orchardists of the State enjoy. 

No class or variety of fruit, the cultivation of which 
has been attempted in California, ever reached the pe· 
riod of successful propagation than some new species 
of destructive insect pest instantly appeared to prevent 
it. This fact is true in all localities. The orange, for 
instance, could not have' been successfully raised in 
California, but for the introduction of the Australian 
lady bug, which' feeds upon the orange scale. The 
plum, peach, apricot, apple, and in fact every other 
fruit known to the coast, each developed a natural 
enemy which would have destroyed it but for the suc­
cessful efforts of the university entomologists in com­
bating it. In some portions' of the State, notably iI 
Placer County, a new specimen of moth developed 
which proved so destructivll that a loss of flfty to 
sixty per cent in the peach crop was suffered. Around 
Newcastle the direct financial loss in the peach crop 
alone is estimated at $1,373,000 in the past four years. 

The University of California was appealed to, and 
Warren T. Clarke, assistant entomologist, was sent to 
investigate. He was successful in his search, and re­
turned with complete data of the habits and life history 
of the worm and methods of propagation. Prof. Clarke, 

in order to learn the characteristics of the new species 
of insect which was doing such immense damage, fas· 
tened twigs, in which the eggs were embedded. to his 
underclothing and thus hatched them out. 

From the knowledge thus gained, Prof. Clarke was 
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enabled to deviHc a Illeall� for the cxtenull1ation ul 
the destructive pest. The loss of fruit was reduced 
in the current year to a maximum of one and one-half 
per cent. 

.1., ., 

RECOVERY OF WASTE IN USING WHITE METALS. 

.\. very valuable paper by Joseph Richards, ex-presi­
dent of the Franklin I nstitute, upon utilizing the waste 
entailed in working silver, tin, zinc, antimony, bismuth, 
lead, mercury, and their alloys is here reduced to its 
lowest terms for .the benefit of manufacturers employ­
ing such metals in their goods. The author says that 
it is more than forty years since he began his investi­
gations in the direction indicated, and his experience 
is  therefore of practical value. 

I found, says the author ,  that tin and galvanizerl 
i ron scrap could be utilized by removing the coatings, 
the average tin amounting to 3 per cent ; the resulting 
iron plate could be re-puddled, and the scheme was so 

. promising that I resolved to erect a plant upon a com­
mercial scale. Six lager beer casks, about 6 feet by 6 
feet, were set in the ground in a semicircle and a 
crane rigged that commanded all of them. In the 
fir-st tank hydrochloric acid was placed, in the second 
water, and water with a little lime in the third.  In 
the fourth cask was water again, and i n  the fifth a 
solution of copper sulphate. A wooden cage contain­
ing about 200 pounds of clippings put in loosely was 
turned into No. 1 tank, and raised after ten minutes' 
immersion to observe the result. If the tin had been 
dissolved the cleaned scrap was put in the tank con­
taining water alone, and agitated thoroughly and 
then put into lime tank No. 3 ,  which neutralized all 
the acid remaining in the pores of the iron ; afterward 
washed a.gain in tank No. 4 ,  and finally plunged into 
the copper sulphate for a moment to prevent the scrap 
from rusting when exposed to the air, which would 
almost instantly attack it.  The i ron scrap was then 
worked into balls under a press and was worth from 
$10 to $12 per ton. After the process described had 
been continued for some time the aci d  would be neu­
tralized in No. 1 tank and would contain tin chloride 
in solution. The tin-scrap cleaning was here discon­
tinued for a time, for another stage of the recovery. 
Galvanized iron scrap was put into the cage and im­
mersed .in tank No. 1 ;  when it came in contact with 
the tin solution the metallic zinc took the place of the 
tin, forming zinc chloride, all  the tin being precipi­
tated as metallic tin ,  in a finely divided state. From 
about 10 tons of scrap I got about 600 pounds of tin ; 
the zinc chloride sold for $ 20 per barrel for disinfect­
ing purposes, and for treating wood to make it fire­
proof. Although commercially successful, the process 
had to be discontinuerl, on account of the objectionable 
vapors created which annoyed the public.  

The galvanizing bath is  of various sizes, according 
to the work to be done, and divided on the surface by 
a partition into two parts. On one side a flux is placed 
which will dissolve the oxide of zinc on the surface 
or p revent its formation. 

The flux used is ammonium chloride ( salammoniac), 
and the other side of the bath is kept clean by con­
stantly skimming the oxide of zinc as fast as it forms. 
Just here is where loss occurs, for considerable shot­
zinc is formed and removed with the oxide. Also, the 
salammoniac side soon becomes covered with a thick 
black crust, or scum, consisting of the dissolved oxide 
which has partly decomposed the ammonium chlorirle 
and formed a double chloride of zinc and ammonium. 
Salammoniac must be fed constantly to the top of the 
pot so as to keep the surface of the molten zinc clean 
and free from oxide, or else the oxide will adhere to 
the iron surface and seriously injure the finished prorl­
uct by leaving spots on it not coated with zinc. After 
a time the crust gets so thick on the top that the 
plates cannot be pushed through it, and a portion 
must be removed.  This causes waste on one side of 
salammoniac and on the other of zinc. 

Another by-product made is  zinc-slab dross, formed 
by washing away a portion of the iron being galvan­
ized. for molten zinc alloys with iron, and as soon as 
it becomes hot as the bath, begins to dissolve in the 
zinc. This addition of iron to the bath forms an alloy 
of iron-zinc which is heavier than the zinc and falls 
to the bottom ; a bath of the usual size for sheets will 
collect a ton in one week. It is removed by a perfo­
rated spoon to allow the zinc to run out and the dross 
is pasted into molds and forms the slab-dross of com­
merce. There are then, in galvanizing, three by-prod­
ucts, salammoniac s�immings, slab-dross, and zinc ox­
ide. The skimmings can be recovered by leaching the 
skimmings in hot water and steam, which gives all 
the zinc chloride and ammonium chloride in solution, 
which last can be evaporated down and recrystallized 
for use in the bath again. The residue contains zinc 
oxide, dirt, and shot-zinc; this last on being put into 
a tumbling barrel ground out all the oxide and cleaned 
the zinc finely, so that it  was worth, $30 per ton to ' 
makers of zinc paint. 

The average yield was: zinc 20 per cent. zinc oxide 
35 per cent, ammonium and zinc chloride 30 per cent, 
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irUll Heale and dirt 15 per cent. 1 thcn visited gal­
vanizing works and bought all the waste skimmings, 
etc . ,  I could get and it reali zed about $300 a carload. 
The largest lot I ever treated realized when melted 
and refined 25,000 pounds of good spelter. The oxide 
plocess is now generally used in the trade, having 
been purchased from my workmen by other parties. 
Galvanizers now separate their skimmings, and it is 
worth about $40  per ton,  according to quality. 

The most valuable by-product in galvanizing is the 
zi nc-dross, and I made numerous costly experiments 
before I had any success at all. Cyanides answered 
the purpose of recovery well, but were too costly. I 
finally patented a process Which dispensed with the 
direct use of cyanide and solved the problem of re­
covering the zinc from the dross, so that it is almost 
equal to virgin spelter by analysis. 

The sensitiveness, so to ('al l  it ,  of zinc to any addi­
tion of aluminium is well shown by the fact that 1-
1000th part of the l atter is immediately detected, and 
the quantity, although so small, is taken up at once 
and distributed.  I t  is of no advantage to exceed the 
quantity mentioned. I f  a quantity of pure zinc be 
poured into a mold it will not run half way down, 
but if" a portion only of aluminium alloy be put into 
the ladle, the effect is to make it as fluid as water.  
For practical purposes I use 2 per cent aluminium 
and 98 per cent of zinc,  and over 100,000.000 pounds 
of zinc dross have been treated by this process. Scrap 
zinc is melted in pots and treated in the same way as 
the zinc dross for impurities, and battery zincs which 
contain mercury are treated in a special way which 
recovers all the mercury. Britannia metal, pewter 
and scrap pewter are often plated with silver, which 
must be stripped off before treating them. This is 
done by the usual processes well known to the trade, 
and not calling for special mention.  The metal i s  
then made into ingots and sold for typefounding; 
stereotyping. and Babbitt metal . The composition be­
ing changed . accor<l.ing to the metal to be made at any 
time by adding tin or copper, etc. 

.... , .. 
BAR OMETER READINGS. 

BY ROBEHT GRIM�HA'W. 
We often hear : "It  is going to rain soon; the ba­

remeter stands at 'stormy.''' It is high time that ba­
rometer-makers stopped putting their instruments on 
the same level as the frog-in-a-bottle affairs, by mark­
ing them "Clear," "Very dry" and so on. Properly un­
derstood and used, the barometer is a reliable instru­
ment, not only for measuring the weight or pressure 
of the air, but also in connection with the weather­
cock and the thermometer, for prophesying weather 
contliVons in the near future. 

What a good barometer does tell is  the weight of a 
column of air of definite cross section, reaching upward 
from the level of the instrument to the surface of the 
aerial ocean which surrounds our earth. But no mat­
ter what the condition of the weather, this weight 
varies with the depth from the surface of the' afore­
said ocean, so that if  the column stands at 7 6 2  milli­
m eters at the level of the water-ocean which lies at 
the bottom of the aerial one, the same instrument 
would stand at a height of 1 , 1 78 mefers above the sea 
level at only 663 millimeters. This being the fact. a 
harometer that at the sea·level stood at "Very 
dry," would, under the same conditions, of tempera­
ture of the air and of the instrument itself, indicate 
"Stormy" when carried to a height of 1 ,178 meters 
above the sea. 

The "prophecies" of the mercury barometer are dif­
ferent for various temperatures and degrees of moist­
ure of the air in any one country, and for different 
countries. Further, the "weather indications" of an 
aneroid and of a mercurial barometer for the same 
readings are different ; because a good aneroid is not 
i nflu'enced by the air-temperature. 

Those who use the mercury barometer scientifically 
and for scientific purposes, use tables giving the fol­
lowing data : 

( 1 )  Height of the column of mercury for each dis­
tance above sea-level; (2)  "corrections" for the height, 
for different latitudes; ( 3 )  logarithmic corrections for 
temperature and latitude ; (4) the height of a column 
of air corresponding to each difference of one milli­
meter or of one special fraction of an inch, in  the 
height of the mercury column; (5) "corrections" for 
the height of the mercury for different barometer tem­
peratures, at different heights above the sea, and which 
latter corrections must be applied, before the height 
of the mercury column can be used with the other ta-

. bles; (6 ) the average temperature of the air at the 
sea level for each month for the district where the 
observation is made. 

It  may be noted here ( a )  that the differences of 
ttmperature during the day vary with t�le latitude; 
( b )  the higher the latitude. the greater this variation; 
(c) the average temperature fw the twenty-four con­
secutive hOurs in the day is that of 9 A.M., and (d) 
the average daily temperature between 9 A.M. and 5 
P.M. occurs at nooI!.. 

I!ICIENCE NOTES. 

For the last three years it has been planned to study 
the sea and the fisheries of northwest Europe. Two 
international conferences have been held, and a third 
convention is now meeting at Copenhagen, where dele­
gates from the governments of the United Kingdom, 
Germany, Holland, Denmark, Norway, Sweden, Russia 
and Finland are discussing the problem. It has been 
decided that simultaneous observations are to be made 
four times a year. The British government has as­
signed two ships to the task of making periodical trips 
in the Faroe-Shetland channel and across the northern 
end of the North Sea. Trips wil l  also be made in 
the western part of the British channel . Dutch ships 
will scour the southern half of the North Sea, while 
the northern half will  be covered by the Germans. 
Denmark will investigate the region between Faroe and 
I celand. Norway will explore the North Atlantic along 
the extensive western seaboard of Scaridinavia . Work 
has been assigned to Russia along the Murman coast 
and across Barents Sea to Novaya Zemlya. The Baltic 
will be studied in detail by Danish, Swedish, Finnish, 
Russian and German ships. Much scientific, as well as 
practical, information will be gathered. 

Prof. BaccelIi 's  method for the treatment of tetanus 
has been used during the last few years in a consider­
able number of cases, especially in Italy . This method 
consists essentially in administering a series of hypo­
dermic injections of pheno! in dilute solution. The 
phenol is  rapidly absorbed, and its action is that of 
fixing the state of the malady ; in the favorable cases 
no new symptoms appear after the first injections of 
phenol have been regularly made. As to the symp­
toms which already exist, these are not at once attenu­
ated, but at the end of several days they diminish 
gradually. Dr.  Croffi has been engaged in formulating 
the results of the cases treated by the BacceIl i  method, 
of which 80 have already been published, and shows 
that it has given more satisfactory results than the 
other methods. The figures show a mortality of 12 to 
1 3  per cent, while in  the case of anti-tetanic serum as 
used by Holesti, Haberlinge and others the mortality 
reaches 30 per cent, which is a considerable difference. 
Even considering the grave cases, the m(;)thod is still 
superior, and shows a mortality of 30  per cent, but this 
i;.; not excessive, as in the treatment of grave cases of 
diphtheria by the anti-diphtheritic serum the mortal­
ity reaches 37 per cent. The advantages of the Bac­
celli method are best seen when it is applied from the 
commencement of the disease, in this case, if  the pa­
tients arrive at the seventh or ei ghth day, the issue is 
almost sure to be favorable. It is a striking fact that 
while the method is successful in the case of the hu­
man system, it seems to have no marked effect upon 
the animals which have been used in the experiments 
but this may be explained by the fact that in the latte� 
case the tetanus shows itself in the acute form which 
causes a rapid mortality, and here the remedy is of 
no avail .  

An extended series of observations upon the hygiene 
of acetylene lighting has been recently carried out by 
M. Masi, a prominent Italian scientist, who made a 
number of experiments at Rome. The number of ap­
pliances for producing acetylene is considerable, but 
in many cases their imperfections and defective con­
struction have rendered the use of acetylene less ex­
tensive than might be, seeing that it  has many advan­
tages and is a more healthful method of lighting. Ac­
cording to the experiments of Grehant, Weyl· and 
Frank, the gas has a harmful influence only upon the 
air when it reaches the proportion of 46 per cent and 
it is only at 79 per cent that it  causes death. When ab­
sorbed by the blood in quantities not exceeding 10 per 
cent it seems to combine easily with the albuminoid 
elements. The burner, to give a good l ight, should work 
under a pressure equal to 3 or 4 inches of water at least, 
and be mixed, before burning, with oxygen or an inert 
gas which 'permits it to come in contact with a great 
quantity of air. Messrs. Lewes and Hempel have shown 
that its l ighting power is 15 or 20 times that of i llu­
minating gas used in an ordinar� burner and from 3 
to 5 times when in a Welsbach burner. M. Masi carried 
out some experiments in a chamber fitted up in the 
cellars of the I nstitute of Hygiene at Rome, under the 
most unfavorable conditions as to ventilation, so as to 
bring out as much as possible the effect on the respir­
atory organs. He observed also the intensity and 
steadiness of the flame, the quality of light produced, 
the heat and the change brought about in the sur­
rounding air. Repeated experiments on these different 
points showed. that acetylene gave superior results. 
The gas in burning consumes less oxygen and gives off 
less carbonic acid gas and water vapor than is  the 
case with other methods of lighting, excluding, of 
course, the electric light. In a confined locality it pro­
duces less heat ·than either gas, candles or petroleum, 
and it does not give rise to ammonia, nitrous acid or 
carbon monoxide. He considers that it does not pre­
sent any more danger from explosion than gas or petro­
leum, and that it is cheaper for a given candle power 

than all other methods of lighting. 
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A CURIOUS USE FOR ELK HORN. 
.BY CHARLES F. HOLDER. 

In past centuries vast herds of elk covered the West. 
Rapidly they became rarer and rarer. Probably during 
the present century the animal will become extinct. 
Up to 1842 it was found in New York State, and later 
in Pennsylvania, but it has been driven from place to 
place until many of the regions where it once roamed 
in vast herds know it no more. So rare is it in Cali­
fornia that the two or three small herds are as well 
located as herds of cattle. Next to the moose the elk 
is the largest of 
the deer family, 
and of all the tribe 
it is the most com­
m a n  d i n  g and 
splendid example 
of big game. Those 
who have hunted it 
in Montana, that 
being at present 
the best locality, 
have been amazed 
to find in certain 
I 0 c a l i t  i e s vast 
numbers of horns, 
forgetting that the 
w a p i t  i regularly 
casts its horns. 

M 0 s t of t h e  
horns are shed on 
the winter range; 
and in the vicinity 
of the Green River 
country, Montana, and the adjacent mountains, thou· 
sands of such horns can be picked up, or found in all 
stages of decay, in some places so thick that the ob· 
server, not posted as to the actual  facts of the case, 
might assume that there had been a general slaughter. 
Hundreds of these horns are shipped all over the coun· 
try as trophies, but in  the Montana towns they are 
used for a much more common purpose. One such is 
well illustrated in the accompanying photograph, which 
shows a fence in one of the principal streets of Liv­
ingston, Montana, made entirely of hundreds of wapiti 
horns, dovetailed together so closely that a perfect 
and ideal fence is  the result, one calculated to at· 
tract widespread attention. The horns are not taken, 
as some tourists S\lPpose, from the deer, so represent­
ing the destruction of the animal, but have been 
picked up on the winter range and taken to the town 
or city for this specific purpose. In the fence shown 
there are two or three hundred wapiti horns, represent· 
ing one hundred and fifty animals. 

The horns are employed not only for fences, but for 
chairs, four or  five being interwoven and forming a 
framework to the seat and back. Picture frames are 
also made from them, and hundreds find their way into 
manufacturing districts, where they are cut up into 
large knife handles and used in the manufacture of 
sporting goods of various kinds. Many are also em· 
ployed in the decoration of houses. One of the famous 
hotels of Colorado took its name from the antlers, bear· 
ing in its rooms some fine examples of the horns. 

••••• 
EXPLOSION OF A LOCOM OTIVE BOILER. 

By the courtesy of The Locomotive, we are able to 
present the accompanying cuts showing the explosion 
of the boiler of a small locomotive, due to the failure 
of  its stay bolts. The barrel of the boiler was 48  inches 
in diameter by 9 feet 8 inches in length. It  was built 
of 7-16-inch plates, with ordinary double·riveted lap 
joints, the rivet holes being 13-16 inch in 
diameter, with a pitch of Vs inch from 
center to center. The boiler carried two 
21/2-inch diameter,  pop, safety-valves, which 
were broken by the explosion and were not 
afterward found . The crown sheet of the 
firebox was ')" of an inch thick, 7 8  inches 
long, and 45 inches wide, and it was secured 
to the shell by stay bolts which were pitched 
4 % inches from center to center, while the 
stay bolts on the side sheets were pitched 
3% inches, from center to center. The stay­
bolts in the crown were of  1-inch stock and 
those in the legs of �8·inch stock. At the 
time of the disaster the locomotive had just 
drawn a train to the summit of the grade. 
The explosion was of unusual violence, the 
engineer and the fireman being instantly 
killed, the body of the latter being blown 
literally to fragments. Owing to the death 
of the3e two men. the lessons of the explo­
sion can only be gathered from a study of 
the position and nature of the wreckage. 
The firebox was torn asunder and flung 
in all directions, while the barrel of the 
boiler was shot from the frame with a rocket· 
like action, traveling upward and forward 
away from the engine. Its course lay in 
tne general direction of the track ; but as 
the accident took place on the curve, it 
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finally came to rest on the outside of the curve, and 
about 25 feet from the track. The condition of the 
ground showed that the barrel struck first on its 
front end, and then after turning two complete somer­
saults, striking the ground each time that it turned 
over, i t  came to rest 210 feet ahead of the spot where 
the explosion occurred. One of the largest fragments 
of the boiler was thrown 110 feet to the right of the 
track, while another was found 100 feet behind the 
site of the explosion and 70 feet to the right of the 
track. 

A FENCE MADE OF ELK HORN. 

While the engravings serve to show the unusual vio· 
lence of the explosion, there is no conclusive evidence 
as to the immediate cause of the disaster. At the same 
time it was noticed that a number of staybolts were 
broken before the accident, and it is considered prob­
able that the explosion was due to loss of strength 
from this cause. 

• ·e, • 
Artificial Indigo. 

The first artificial indigo was made by Prof. Adolf 
Y. Bayer, of Munich, in 1879. The material used was 
orthonitrophenylpropriol acid ( an inorganic acid of 
which nitrogen and phenol are chief elements ) .  The 
process was acqu ired by two important German fac­
tories, but after a few years of costly experiments, 
they were forced to cease their efforts, the expense 

The Barrel, Thrown Forward 210 Feet 

A Fragment ot the Firebox. 
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of the materials alone being greater than the selling 
price of genuine indigo. Then followed twenty years 
of �arnest labor and diligent research to discover 
practical means of producing artificial indigo. Over 
200 patents were taken out. German dye factories 
spared no time, pains, or expense to solve the problem. 
The chemical constitution of indigo was fathomed, 
but the right material with which to make it  was not 
forthcoming. 

In many of the experiments, toluol, a coal-tar pro· 
duct allied to ,benzole, was used. It was an interesting 

but useless effort, 
because the avail· 
able toluol was suf· 
ficient to produce 
only 1,500,000 kilo· 
grammes (3,306,900 
pound s )  of indigo, 
while the world's 
consumption of in­
digo was estimated 
at 5,000,000 kilo· 
grammes (11,023, 
000 pound s ) .  

Finally, P r o  f .  
Karl Heumann, o f  
Zurich, made the 
important discov· 
ery that naphtha· 
lene could be used 
as the raw mater· 
ial for artificial in· 
digo. Naphthalene 
is much employed 

in the production of colored stuffs and in various other 
industrial processes, and is  declared to be obtainable 
from coal tar in sufficient quantities to cover the 
world's consumption of indigo. 

Exactly how naphthalene yields a practicable indigo; 
what chemical operations are utilized ; what substances 
must first be produced in order to obtain the desired 
article easily, cheaply, and pure in quality-all these 
facts are withheld from the general public in the in· 
terest of the factories which are engaged in costly ex­
periments. It  is said that the ani line and soda fac· 
tory at Ludwigshafen has alone invested 18,000,000 
marks ($4,284,000 ) in equipping and conducting an in­
digo-making department. 

The employment of artificial indigo is spreading. 
Advantages are claimed for it over the genuine article 
-for instance, that it is always the same and it is 
free from objectionable mixtures, and therefore pleas­
anter to use and purer in its coloring. The sanguine 
prophecy is added that it is  merely a question of time 
when artificial indigo will be used not only generally, 
but solely. 

• • • 
Disappearance of Ibe Terrapin. 

The world-famed Chesapeake terrapin is evidently 
fast disappearing. All along the Chesapeake Bay ter­
rapin hunters are finding greater difficulty than ever 
in  capturing the diamond-backed creatures, so highly 
prized by gourmets. I t  seems strange now to read that 
in ante-bellum days the Maryland legislature once 
passed a law prohibiting slave-owners from feeding 
terrapin to their slaves oftener than once a week­
a law, the passage of which was prompted by the negro 
taste for pork. 

The preservation of the terrapin supply has been a 
problem that has given the dealers much concern dur­
ing the last few years. It  is doubtful whether the crea· 
ture will propagate in captivity. But it is certain 

that incubators will protect the eggs from 
the ravages of marsh rats and crows. The 
chief source of terrapin supply is now 
Crisfield, Md.,  although many diamond-backs 
come from the Choptank River and the 
waters of Talbot County. At Crisfield the 
.dealers have been in the habit of gathering 
terrapin and impounding them in the water. 
The result of this is that all  the good 
Chesapeake terrapin are at Crisfield, im· 
prisoned by dealers. The price now for 
7 and 8-inch terrapin is  $60 a dozen ; for 6 
to 7 inches, $36  a dozen ; 5 to 6 inches, $14 
a dozen ; and under 5 inches, $ 2  a dozen. 
The discrepancy between $60 and $ 2  a dozen 
is due to quality ; for the diamond·back in­
creases in flavor with age and appears to 
become more tender as it grows older. Fur­
thermore, the smaller terrapin cannot be 
marketed, since the law prohibits it. 

Time was when catching terrapin for the 
market was a prosperous calling along the 
Bay shore; but with the practice of im­
pounding, the waterman's l ife is not quite 
as lucrative as it once was. Indeed, it is 
now considered a great bit of luck to find a 
diamond-back or two in the mud. 

••••• 
It took 11,300,081 horse power to carry on 

our industries in 1900 and 5,594,655  in 1890. 
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HATH AMITE. 

BY WALDON FAWCETT. 
Hathamite, the newest and what is claimed to be 

the most powerful known explosive, is the invention 
of Mr. G.  M. Hathaway, of Wellsboro, Pa., a scientist 
who has devoted years of experiment to the solution 
of the problems involved in the manufacture of  this 
new source of energy. Hathamite, which has, of 
course, been named for the inventor, is a coarse pow· 

OPEN EXPLOSION OF ONE OU.N CE OF HATHAMITE. 

del" of bluish-gray tint. The impunity with which the 
explosive may be handled under ordinary conditions 
constitutes one of its most remarkable character­
istics. 

Lighted matches may be thrown into it without pro­
ducing any effect, and a handful of the explosive 
may be laid on an anvil and pounded into impalpable 
powder with a sledge. Similarly, shells may be ex­
ploded near a quantity of hathamite without inducing 
disastrous results, and finally rifle balls fired into 
small masses of it are likewise without influence. 
'I'his latter is, in a way, the most severe test to which 
an explosive may be subjected, and consequently no 
little surprise was created when, at the recent initial 
demonstration of the properties of hathamite, the 
inventor filled a tin box with the explosive and 
fired rifle balls through it  at a speed of 1,850 feet a 
second. 

Once subjected, however, to the combination of flame 
and concussion supplied by a percussion cap, hatha­
m ite generates great explosive energy. However, the 
powder can only be exploded when a dynamite percus­
SlOn cap of large size is used. The cap itself must be 
powerful .  To illustrate this, light percussion caps 
were, in a recent test, placed in two ounces of hatha­
mit" a nd fired without exploding the material. 

Thus far the only demonstration of the capabilities 
of h athamite has been made in tests of a purely experi­
mental character. In one of these 
a small charge of the mixture, 
when exploded upon a sheet of 
one-quarter inch boiler plate, cut 
a hole in the steel as c leanly as 
it could have been accomplished by 
means of a machine.  On another oc­
casion a small charge of hath amite 
was placed between two large cakes of 
ice, each weighing in excess of one 
hundred and fifty pounds. The pow­
der was allowed to remain between 
the ice cakes for nearly an hour and 
was then exploded by means of caps. 
All that remained of the ice cakes 
after the explosion was a small pile 
of snow-not finely crushed ice, but 
snow of the ordinary character.  This 
test is particularly interesting as evi­
dencing the possession by the explo­
sive of properties which will allow of 
its use in mining operations in Alaska 
during the winter. 

r 
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oun.. of hathamit. was exploded in a regulation 
United States government one-pound steel shell, and 
very thorough fragmentation of lne shell occurred. 
A similar result followed the explosion of two six­
pound shells in a heavy steel chamber, there

' 
being em­

ployed in this instance 3% ounces of the explosive. 
I n  this experiment the hathamite was melted and 
run solid into the shells. A hole was then drilled 
into the explosive and primed with two grammes of 
granulated explosive, which was acted upon by the fuse. 

The explosion of a small charge of hathamite pro­
duces a sharp report, somewhat resembling the crack 
of a rifle, and there arises a rather thick eloud of 
greenish smoke, but this quickly dissolves in the air. 
When, in order to demonstrate the safety of hath amite 
under ordinary conditions, the explosive has been 
poured upon flames or a bed of coals, it has burned 
slowly and with an immense amount of smoke. 

• I .  , "  
Pu rifyi ng Water by llI ea .. " of tile Electric 

Current. 

A large syndicate has been formed and is now pre­
paring to begin extensive operations to exploit the 
process of purifying water by the means of the elec­
tric current. The patent is that of C.  E.  Holland, of 
New York, and the company is the Electric Purifica­
tion Company. An experimental plant has been in op­
eration for some time at Chartiers Creek, near Pitts­
burg, where the practicability of the system has been 
fully demonstrated, and a proposition will be made to 
the city of Pittsburg to purify a portion of the city's 
supply at first, and then all of it, and after this an 
effort will be made to introduce the system in othel' 
large cities. The inventor says that the cost of a n  
electrical plant for this purpose, capable of supplying 
7 5 ,000,000 gallons per day, would not cost more than 
$100,000, and after the installation of the plant the 
cost of purifying the water, as near as can be figured 
on the basis of the small plant now in operation, would 
be about 28  cents for a million gallons. 

'A utomObiles. 
BY EGBERT P. WATSON. 

Surprise is sometimes felt by laymen at the speed 
attained by automobiles, but from an engineering as­
pect it is a natural result of the forces applied. Take 
the case o f  an automobile weighing 2,000 pounds more 
or less-one short ton. Such a vehicle would have an 
engine of or rated at 40 horse power and be capable 
at racing speed of a velocity of 60  miles an hour. A 

locomotive of 100 tons weight will develop at high 
speeds 1, 000' horse power, and draw a load behind the 
tender of say 200 tons at 60 miles per hour. In the 
former case, of the automobile, the power available is 
as 40 to 1, while in the locomotive it is only 5 to 1,  
so that it is  not singular that the former should, even 
upon common roads, attain high velocities. Compari­
son of the work done by the two types is not made, 
because it is  not an element in this discussion. 

The frequency of accidents occurring through the 
use of automobiles has prejudiced many unthinking 
persons, who decry them as dangerous to the public 

safety, but these same persons ignore the numberless 
casualties arising from horses before the automobile 
was heard of. It is  urged that the latter are in the 
hands of careless persons, unskilled in the knowledge 
of mechanism, but the same may also be said of the 
horse. Those who employ him are quite as ignorant 
of his internal arrangements, and come to grief just 
as quickly as those who have a thorough training in his 
anatomy. Knowledge and familiarity with machinery 
in action is by no means superfluous to drivers of auto­
mobiles, and there is no question that study of their 
principles would be of great benefit to all concerned, 
and such accidents as have occurred arise usually from 
lack of ordinary care and precaution. All machines in 
motion require attention constantly to keep them up 
to their work, but modern vehicles of the class in 
question have been so perfected that a person of ordi­
nary skill and intelligence can easily control them. 
To do this, however, without disaster involves close 
supervision at all times, for an automobile upon a com­
paratively rough highway is liable to swerve from its 
course if there is  a very slight obstruction in it. One 
forward wheel meets with a check and the machine 
is qiverted. In going at high speed it is very difficult 
to get it back in its place immediately, for the momen· 
tum of a heavy body going at an ordinary speed has 

FRAGMENTATION OF A 6·POUND SHELL BY HATH­

AMITE FILLER. 

to be reckoned with ; it is of importance that the steer· 
ing gear should be firmly in hand at all times. 

Legislative enactments to limit the speed of automo­
biles upon highways are generally based upon the 
danger to others using them, but there are two aspects 
of this proposition, one of them being the injustice to 
owners of automObiles, and another that it has not 
been e'ltablished that the machine itself is  a source 
of danger. The horse is a vagarious animal ; any 

horse is.  According to his moods, 

I n  a second test, in which circular 
pieces two inches in diameter were 
blown from one-quarter inch boiler 
plates, cutting the plate as clean as a 
die, one and a half ounces of hatha­
mite formed a charge, and in each 
case was simply placed upon the plate 
and detonated in the open air. A col­
lar of steel placed under the boiler 
plate in one instance served as a bed 
ag-ainst which the steel was cut clean. 
In the test mentioned the heavy steel 
collar, three inches deep and made of 
the toughest steel, was broken into 
several pieces by the force of the ex­
r>losion. On one occasion about one 

DISX CUT FROM STEEL PLATE 
BY TO EXPL08lVB. 

OAN OF HATHAltITE THROUGH 

WHIOH. BULLETS HAVE 
BUN FIUD. 

he will accept one day a real 
peril with equanimity, and the next 
shy at the family wheelbarrow if 
he comes upon it unexpectedly. He 
will endure placidly the spectacle 
of an express train not fifty feet away, 
belching thick smoke and steam in his 
very face, but a harmless piece of pa­
per or a barnyard fowl hen squawking 
upon a fence fills him with unspeak­
able terrors. To assert that automo­
biles have changed the disposition of 
horses in general is very difficult to 
establish ;  and while one may have 
misbehaved at the passage of an au­
tomobile, there is no proof that at 
that particular period of the horse's 
exi stence he would not have been 
equally perturbed at anything else. 
The sole object. or at least the princi­
pal object, of the introduction of au· 
tomobiles is  rapid transit upon com­
mon roads. and a demand for such 
vehicles has existed for years. Inven­
tors have studied the' subject in all 
its aspects ; now that they h ave at­
tained success, the first thing that is 
done by authorities is  to reduce the 
speed to that of horse-drawn wagons. 
Fast driving in towns or villages, 
whether by horses or machines, is 
dangerous to pedestrians and others 
using the streets ; there can be no ar­
gun;tent upon that head, and all vehi­
cles should be limited to the condition 
of common traffic ; but outside of 
towns automobiles should be permitted 
to travel at speeds of at least twenty 
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miles per hour without encountering the displeasure 
of some rural Dogberry anxious to earn his perquisite. 
Doubtless after the publie shall become more familiar 
with meehankally-ll riven vehicles the present objec­
tions to them wil l  ll isappear in great part ; likewise 
better knowledge of the capacities and peculiarities of 
the machines themselves upon the part of their own­
ers wi l l  enable them to avoid many of the present mis­
haps. 

. 1 .  I • 
THE AUTOMATIC TRAIN CON TROLLE R. 

Despite the greatest precautions in the way of pneu­
matic and electric signals, serious rai lroad accidents 
are continually occurring. In devising these signals in­
v entors do not take into account the personal element 
-the individuality of the engineer-which plays such 
an important part in many crises. We have read of 
engineers who, when suddenly confronted with dan­
ger,  seem powerless to act, and rush on to destruc­
tion without making the slightest attempt to stop the 
train. In explaining the cause of a wreck which oc­
curred in this vicinity. a railroad official of high 
standing said that i t  was probably due to that 
mad recklessness which sometimes overtakes an 
engineer, making him disregard all signals and 
risk his own life and that of the passengers. Ob­
viously, then, the best perfected system of auto-
matic signals, even though working perfectly, 
would be deficient in cases where the man at the 
throttle was blind to their warning or too dazed 
and bewildered to know just what to do. The 
only proper way to provide against all contingen-
cies is to devise some suitable means, whereby 
the warning of danger would  be i mmediately 
communicated to the engine, closing the throttle 
and applying the air brakes without the medium 
of human agency. I n  other words, since man is 
sometimes unreliable in  critical situations, we 
must look for some trustworthy substi tute which may 
be depended upon to act without fai l 1ll all  emergencies. 

A substitute of this character may be found in the 
system which is  herewith il lustrated. This system, 
which has been developed by the Automatic Train Con­
troller Company, of 25 Broad Street, New York, is very 
simple, and the apparatus employed i s  very compact, 
being arranged to occupy not more than a cubic foot of 
space and, with the exception of the electrical mech­
anism which acts di rectly on the throttle and air-brake 
valve lever, the parts may be stowed away in any con­
venient corner of the engine cab. A complete under­
standing of the electrical action may be had by a glance 
at the diagram. The track is laid out in block sections 
of any desired length. the rails 5 at one side being 
electrically disconnected at the end of each section, and 
the opposite rails being electrically connected through­
out the length of the track. At the end of each sec­
tion , preferably between the rails, is a contact rail 7 ,  
which i s  electrically connected with the rails  5 o f  the 
section immediately ahead. Arranged upon the for­
ward end of the locomotive, and preferably on the 
pilot, is  a contact lever 8 designed to engage with the 
contact rai ls. This lever is pivoted on a shaft 9 ,  from 
which the contact finger 10 extends upward and is. 
adapted to normally engage the contact piece 11 car­
ried by the pilot. The contact finger 
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bringing the train to a safe and gradual stop before it 
can enter the dangerous section of track ahead . 

In case of a train in the block section ahead , the cir­
cuit through the electro-magnet is dosed through a dif­
ferent medium. Connected in parallel  with the mag­
net 12 ,  is a magnet 19 which is provided with an 
armature 20 .  This armature also serves as a switch for 
the circuit of battery 1 5, but differs from armatu re 1 4  
in that it is normally h e l d  back against t h e  attraction 
of its m agnet by the tension of a strong spring. Nor­
mally the attraction of the magnet 19 is unable to 
over(;ome this spring tension ; but when the resistance 
in the track is short circu ited by the trucks of a train, 
it develops sufficient energy to attraet its armature 
and close the circuit of battery 15. We have already 
stated that resistance 13 is cut out of the ci rcuit when­
ever the lever 8 rides over contad rail 7 ;  but at the 
same time the resistance 17 of the section is  looped In,  
and is such. as to produce practi cally no change in 
the flow of current. However, if the current were short 
circuited by the trucks of a ('aI' , or a locomotive, in 

APPARATUS FOR AUTOMATICALLY CONTROLLING T RAINS. 

tbe block, as shown at 21  in section 4 .  a materially in­
ereased flow of electricity through magnet 19 would 
result, and the armature 20 would be attracted, clos­
ing the cireuit through electro-magnet 16 which would 
stop the train as described above. Provision is made 
against any breaks in the road1Jed as well as against 
danger of collision, and since the parts are self-restor­
ing, they reSllme thei r original position when the 
cause of the danger is removed.  thereby indicating to 
the engineer that the section ahead is clear. 

Accidents are sometimes caused by cars on a siding 
which have not been drawn clear of the main track. 
but project over the same. In order to prevent such 
accidents . a section of the siding immediately adjacent 
to the switch is connected by shunt wires to the main 
tI ack circuit, so that in case a car is standing in dan­
gerous proximi ty to the main track, the current will be 
sh ort circuited through the car tracks and the train 
approaching that section would be stopped. The appar­
atus is perfectly reliable, and no fears may be entertain­
ed of its failure to act in an emergency ; for it wil l  
be observed that the parts are so arranged that, unless 
everything is  in  perfect order, one or the other of arma­
tures 1 4  and 20 will be operated to complete the circuit 
th rough electro-magnet 1 6 . thus bringing the train to a 
stop. In order to make the system doubly safe, the 

J 
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The Decay of Beacby Head. 
The seven white miles of Beachy Head are fast 

cr umbling away. The great chalk cliff in front of the 
lighthouse of late years has shown signs of insecur­
ity, which in 1893 culminated in a very heavy fall, 
amounting, it is estimated, to no less than 85 ,000 tons 
of chalk. Again in 1896  another dislodgment occurred 
of an estimated quantity of 89,000 tons. By these 
SErious downfalls the distance between the lighthouse 
tower and the cliff edge was reduced from 100 to 70 
feet, and there are not wanting signs that further dis­
integration of the cliff may sooner or later take place. 
Thus has arisen the necessity for a new lighthouse, 
on a more stable 'lnd enduring site. The new light­
house was fully described and illustrated in the SCl­
E X TlFIC A�I �:H1(, A X .  

-----_ . .".... . .  
� (> " . 'Y O J-k '* 8  a Fo reign City. 

In the city of New York there are only 737,477 white 
persons born of native parents. or but 21 .4  per cent of 
the population of the city. This statement means that 

out of every one hundred persons living within 
the municipal boundaries of New York seventy­
e ight are either foreigners, or the children of 
foreign-born parents , or colored people. New 
Y ork, however, is not the first, but the second 
city of the country having the largest foreign­
lJorn population. Fall River: Mass . ,  is first in 
that respect. Official figures show that there are 
in New York city more males under twenty-one 
years of Slavonic parentage than of any other 
people, and the number of Slavonic men more 
than twenty-one years of age exceeds that of any 
other nationality except Germans and Irish. In 
the Fourteenth Assembly District of New York 
County the percentage of Hebrew families with 
nine children each is  six times as great as the 
Protestant percentage, while the number of He­

brew families with no children is about one-half the 
Protestant percentage.-H . McMillen, Leslie's Weekly. 

• I • •  

Descriptions have been published recently of a new 
form of artificial illuminant made by saturating air 
with the vapor of ether. and then carbureting the whole 
with benzol .  Ether-air gas itself has found occasional 
use for yea rs under the name of eth-oxygen gas, being 
employed for optical lantern work in places where the 
oi l light was too weak, and coal gas not laid on. A new 
carbureter has been invented in France which is 
claimed to be specially suitable for ether. The absor­
bent material is the fiber of a palm-like tree, which has 
an apparent specific gravity of from 0 .114  to 0 .122, and 
i� so extremely porous that it will take up nine times 
its weight of ether, all of which is subsequently evap­
orated into the gas. Ether itself burns with a lumin­
ous, or even smoky flame, but when it is diluted with 
air, its vapor, as in ether-air gas, gives a blue flame, 
an d,  for purposes of illumination, requires either a man­
tle or the addition of benzol vapor. According to 
Langlois,  incandescent ether-air gas gives a light of 1 
Carcel-hour-about 9 .5  candles-for every 6 .7  grammes 
of ether burnt ; while the material will bear cooling to 
21 deg. Fah. without any of the ether condensing out, 

and without suffering any diminution 
in illuminating power.  By carburet­
ing ether-air gas with 40 or 50 
grammes of benzol per cubic meter, a 
product resembling oil gas in stability 
can be prepared. It  is  stated that car­
bureted ether-air gas is almost twice 
as expeusive as oil gas ; but it has an 
advantage over the latter in the sim-
plicity of the plant required, and in 
the rapidity with which a small in­

10 is electrically connected to one pole 
of a battery. or other source of elec­
trical power. conveniently located on 
the locomotive, while from the other 
pole a wire extends to an electro-mag­
net 12 and thence back through a re­
sistance coil 13 to the contact piece 11.  
Magnet 12  is  thus normally energized 
and its armature 14 attracted against 
the action of a spring. The current 
follows this course at all times except 
when a contact rail 7 is encountered. 
At such times the lever 8 is raised, 
rocking the finger 10 out of contact 
with the terminal 1 1 .  The armature DIAGRAM OF THE AUTOMATIC TRAIN CONTROLLER SYSTEM . 

stal lation can be erected . .  It may be 
noted that the introduction of this 
ether-air gas renders the term "air­
gas" as applied to air carbureted with 
petroleum spi rit ambiguous ; and the 

of magnet 12 acts as a switch in a sep-
arate eircuit comprising the battery 15 and electro­
magnet 1 6 ,  and when released from the attraction of 
this magnet serves to energize the electro-magnet 16, the 
armature,  21, of which, operates the air brake valve 
lever. 

Whenever a new block section is about to be entered 
the contact at terminals 10 and 11 is broken as stated 
above, and if the track is clear. the current flows from 
the battery through lever 8,  contact rail 7 ,  rails 5, 
resistance 17, at the end of the section and back 
th rough rails 6, trucks 18 of the locomotive, and mag­
net 1 2  to the battery. In case of an open drawbridge, 
01 broken rai l ,  or where wreckers attempt to wreck 
the train by tearing u p  the rails.  as shown in section 
3 of the diagram. this flow would be interrupted, and 
the magnet 12 being de-energized would release its 
armature. thereby closing the circuit of the battery 
H i  through f'le('tro-magllf�t 1 6 . Thf' electro-magnet 
heing energized ,  attracts i t s  armature 21 which oper­
ates, through lever and link connections, to shut off 
the �team, and apply the air brakes, thus automatically 

electro-magnet circuit may be arranged according to 
the small diagram at the right. This arrangement pro­
vides an unbroken circuit when the conditions are nor­
mal.  In case of danger, however,  the current is in­
terrupted by one or the other of armatures 14 and 20, 
and the electro magnet 1 6  is de-energized, releasing the 
lever 21, which, thereupon, springs back and operates 
the throttle and air brakes. Should either of the bat­
teries employed become weakened or should any of the 
parts be broken or disconnected,  the engineer would be 
immediately apprised of the fact by the automatic ac­
tion of the mechanism . The Automatic Train Control­
ler Corripany has just closed contracts to equip one of 
the Eastern railroads with its machines. 

.. t . .. .  
Acetylene has been experimented with for signaling 

in the Germany army. with great sllccess. Mixed with 
a certain percentagf' o f  oxygen i t  i s  said to givp thrf'P 
times the light of the oxy-hyd rogen lamp and can bp 
plainly observed in daylight at a distance of five miles. 
This distance is trebled at night. 

latter product must now be called "pe­
tl oleum-air gas," or something of the kind .�Engineer. 

GaJlleo and the JUag,'net i <' 'l'eJegrapb. 

In his dialogues on the ptolemaic and Copernican 
cosmogonies, which first appeared in 1 6 27,  Galileo 
places in the mouth of one of his interlocutors, Sagra­
do, the words : "You remind me of a man who wanted 
to sell to me the secret of communicating with a per­
son two or three miles distant, by means of the sympa­
thy of two magnetized bars. When I told him that I 

would gladly buy his  secret, but that I flrst wanted to 
see the thing proved , and that it would be sufficient for 
m y  pu rposes to communicate with him in his room 
while I was stationed in my own room, he answered 
that the operation could hardly be observed at so small 
a d istance. Thereupon I dismissed him, saying that I 
had neither the desire nor the time to travel to Cairo 
or Moscow, but that If  he would journey to either of 
these two places, I would gladly act as his correspon­
dent in Venice." 
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Hlectrlcal Note •• 
The city of San Jose, California, recently inaugu­

rated its system of electrical l ighting. The current is 
carried for a distance of 1 7 3  miles from a plant situ­
ated in the very heart of the Sierra Nevada Mountains. 
The current is used not only for the purpose of  illumi­
nation, but also for driving the �treet cars and machin­
ery of the various manufactories. 

According to the London Electrical Engineer, success­
ful resulcs are said to have been obtained by a Mr. 
Storey, (J� Lancaster, on Lake Windermere with a boat 
steered from the shore by an adaptation of wireless 
telegraphy. The experiments were conducted in pri­
vate, and no particulars are to hand as to how Mr. 
Storey accomplished his reported achievement. I t  is 
stated , however, that he was able to steer the boat 
from the shore, directipg it  in safety in and out of a 
fleet of sloops and steam launches at their moorings. 

On October 13  a special train on the Grand Trunk 
Railway made a trip that will  probably be historical. 
The train passed through Montreal on October 13  
bound for  Portland, Me.  On board a complete set  of  
wireless telegraphy apparatus had been installed for 
the purpose of experiment. Moving at a speed of sixty 
miles an hour it was possible to receive messages clear­
ly on the train. Communication was first established 
eight miles from St.  Dominique and continued uninter­
ruptedly until the station had been left eight miles 
behLld.  

A paper was read before the British Association at 
Belfast on the electrical conductivity of certain alumi­
nium alloys as affected by exposure to the London at­
mosphere. The specimens exhibited were in the form 
of wire, 0 .126-inch ( 3 . 2  mm. ) diameter, supported on a 
wooden frame ; they were exposed on the roof of a 
building for thirteen months. It  is assumed that the 
observed effects are principally due to pitting at the 
surface. but exposure might also affeet the structure. 
The position of aluminium in the electrochemical series 
with respect to the other substances used is as follows : . A T, Mn. Zn, Fe, Ni, Cu, Si.  It should be expecterl that 
ccpper, widely separated as it is, would be effective in 
the produetion of corrosion. This is found to be the 
case. the effect increasing with the percentage of cop­
.per. Nickel is wel l separated from aluminium in the 
SHies, and alone has considerable effect, but if alloyed 
with copper the conductivity increases slightly during 
exposu res. This specimen is specially promising, as it 
has a breaking load of 45 .900 pounds, and limit of  elas­
ticity 36 .600 pounds per square inch. I t  has a compar­
atively low percentage extension, a high coefficient of 
expansion, and a low temperature coefficient for elec­
tric resistance. Again, iron in the presenee of nickel 
has a Slightly increased conductivity. The results of 
the analysis of the different experiments before and 
after <lxposure are given in a table. For exposed alum­
inium alloy::; i t  "lppears that copper alone should not 
be used in the aJ ]oy ; the presence of equal amounts 
( about one per cent ) of nickel and copper eertainly re­
duces conductivity by a small extent, but the increase 
in mechanical and the decrease in corrosive properties 
is great. 

Haber and Geipert have been investigating the con­
ditions under which aluminium is obtained by the 
electrolytic method, and have published their results 
in the Zeitschrift f. Elektrochemie. They point out 
that no trustworthy details of the method employed 
in the various works where the metal is now produced 
have hitherto been made public .  Using a small experi­
mental fusion cell, and the ordinary lighting supply 
current of the Karlsruhe Technical Institute, they 
were able to reduce alumina without difficulty and 
to obtain as much as 230 grammes of the metal i n  
o n e  operation. The metal obtained was remarkably 
pure, one sample tested containing only 0.05 per cent 
C and 0.34 per cent Si .  The mechanical tests made 
with six samples of the aluminium gave an average 
tensile strength of 21,425 pounds per square inch. 
The fused mixture used in the carbon cell contained 
33  per cent AIF" 33 per cent NaF and 33 per cent 
Al,O,,, the high percentage of aluminium fluoride being 
conducive to fluidity. The current density employed 
was about 2,800  amperes per square foot, and the 
E. M. F. varied between 7 and 10 volts. The authors, 
as the result of their experiments, have come to the 
conclusion that the steady iniprovement in the ef­
ficiency of the process as carried out in the aluminium 
works is due, not to secret modifications in  the process, 
but to the more careful attention now given to the 
purity of the raw materials employed . They also 
point out that the carbon contained in the aluminium 
obtained in their experiments " .was not pre sent in the 
comhined form, and a,s it  :was graphitic in character 
they assume that it represented mechanically incloseu 
particles, due to the disintegration of  the anode ap.d 
cathode carbon . By remelting the aluminium it was 
possible to remove a portion of this impurity from 
the metal . The necessity of employing carbons com­
PRllttively free from ash is insisted ot), since any im­
purities of the carbon used w1ll bQ found In the final 
prodUct. 

Scienti fic AlDerican 

THE INFLUENCE OF GRADES. 

Automobilists and cyclists know, of course, that more 
force is required to climb a hill than to run on a level .  
But few know just what the relation Is. When they 
consult a text-book, they generally run into a formula 
which contains "the sine of alpha ; "  and that usually 
finishes their investigations. I purpose to give a rule 
that is just as good, for all  practical purposes, as can 
be had by using a tabie of sines, which in any case is 
not always accessible even if i t  would be comprehended 
by the whee list or automobilist. 

When any vehicle runs on a level road, the amount 
of traction (that is, the amount which would be indi­
cated by pulling through a spring balance placed be­
tween the vehicle and the motive power if  the latter 
preceded the vehicle as in horse traction ) runs on a 
good surface from l-SQth to 1-50th of the weight of the 
vehicle, according to the character of the road sur­
face and that of the bearings, ti res, etc. That is, a 
25-pound wheel would call for about half a pound of 
pull,  and could be towed by a thread which would hold 
up a weight of eight ounces ; and if the road were 
good, a 40-pound tricycle could be towed by the same 
half-pound effort. 

On level stone pavements of good class it takes 1-40th 
to 1-30th of the weight of the ordinary wheeled vehicle 
tc tow it ; and on macadam in had ( 'ondition 1-20th ; 
that is, a 20-pound racer would here take a pound to 
tow it empty . We will say for · average road surfa('es 
1-30th the weights ; which would give us for a one-ton 
automobile nearly 75  pounds average. 

The hooks tell us, and with reason, that the extra 
traction on up grades increases directly as the sine of 
the angle of the grade ; and refer us of course to a "ta­
hIe of logarithmic sines" for long fine work, or a "tahle 
of natural sines" where there is not much figuring 
to do. 

That is, if  we had a hill ,  A C, with an angle, ACE, 

'�--------------�fl�%�� 

DIAGRAM SHOWING METHOD OF COMPUTING GRADES. 

eounting from the level, we would have the necessary 
increased tractive force, compared with that on a hi l l ,  
FC, in rhe same proportions as the lines, AD and FE, 
dropped "plumb" from the ends of the arcs ( that is, 
from the ends of the inclined radii, also ) to the hori­
zontal radius. And if we know the angles, ACB and ' 
FCB, we can get these "sines" for a radius, 1, from a 
table of natural sines and cipher it up that the in­
ereased traetion is equal to that on a level, multiplied 
by the natural sine of the angle. 

But road grades are not reckoned by angles ; they 
are counted by so much rise per mile or per hundred 
feet or other convenient standard unit-as for instance 
"1 in 100," or "10 feet to the mile," or what not. Now 
this "rise" per hundred feet of horizontal distance 
corresponds exactly to the tangent of the angle of the 
grade ; and the natural tangent is so near the natural 
sine that for our purp03es, where the angles are small 
anyhow, we can use it  to multiply by. 

In  the second figure we have the same grades, AO 
and FC. the same radii, AC and BC : hut instead of 
the sines ( dropped plumb from the ends of the Inclined 
. adii to the horizontal radius ) we have the tangents, 
BH. BK, raised plumb from the end of the horizontal 
radius to the incl ined radii producerl . In both cases 
the l ines. sines and tangents, start from an intersec­
tion of one arc with a radius. 

Now using the tangent instead of the sine. we flnd 
th It on any grade the amount required to tow the vehi­
cle is equal to the original weight times the coefficient 
( this coe.ffiC'ient being 1 -20th or I -30th or I-40th or 
what not. according to the grade and the condition 
of bearing� .  tires, etc . )  plus the extra traction, whkh 
latter is the weight times the per cent of grade. 

I f  this is the case ( i .  e . ,  this being the case, which 
it practically is) we have with a coefficient of 1-30th = 
3 1-3 per cent, double the traction as soon as we have 
a 3 1-3 grade.  and triple where we have a 6 2-3 per cent 
grade ; and when we reach an up grade of 10 feet In a 

309 
hundred, four times the power is needed that would 
suffice on a level. 

For better roads, where our coefficient is 1-40th in­
stead of 1-30th, we have for a ten per cent grade five 
times the tractive force which is  necessary on a level ; 
and where we have the very best roads usually attain­
able, and run our traction on a level down to 1·60th 
the weight of the vehicle, then we need, on a 10 per 
cent up grade, 6 2-3 times as much as on the level .  The 
better the roads, the greater the proportionate bad in­
fluence of grades. There are roads in France, and per­
haps also in Germany. where the traction coefficient 
runs down to 1-80th ; and here a 1 0  per cent up-grade 
calls for nine times as much power as a level ! 

So, in figuring up the power required to mount a hill, 
remember that comparatively more "notching up" is 
required where the roads are good than where they 
are bad ! .. . . .  ., 

Tra n sportat i o n  In lU a daga"car. 

With the completion of the road between Mahat­
sara, on the east coast of Madagascar, and Tanana­
riYo, the capital, i t  is now possihle to transport goods 
for a distance of 200 miles. To be sure, goods are 
transported not entirely upon land, but partly over 
this newly ('ompleted road, and largely by waterway 
f'Grmed by a series of lagoons and canals. It  is hoped 
th at hefore many years have passed the roads and 
('a nals will give place to a railway which is to lie be­
tween Tamatave and Tananariyo. 

I n  order to transport goods to the coast, Hova car­
riers are employed to carry huge packs through the 
mountains. With the completion of a new road the 
Hova porter will be compelled to seek a new field of 
employment .  Between four and five  thousand porters 
uf'ually made the trip through the mountains to the 
(·oast. When the new road was finished, carts imme· 
diately began to displace the Hovas. Where three 
wagons were used last January, 3 7 2  were used in 
June. 

To be sure, the cartage is  sti l l  rather primitive ; for 
the vehicles are hauled by men. If  human power is 
used to draw these carts, the question naturally arises, 
How is it that the Hova carriers are compelled to 
seek other employment ? The reason is to be found in 
the fact that each cart, having a carrying capacity of 
750 pounds, i s  drawn by three men ; whereas the Hova 
carrier, however strong he may be, can hardly bear 
more than 100 pounds. When oxen and mules are 
substituted for men, we may expect a reduction in 
the price of cartage transportation.  

• • • 
The C u rre nt Su pplcnle nt. 

The cu rrent SI 'P I'U;�H;.'(T, No. 1401 ,  opens with a con­
tin uation of Mr. F. C.  Perkins' article on "The Berlin 
Underground and Elevated Railway."  The present in­
stallment is just as copiously illustrated as was the 
last. The question of using oil fuel in the United States 
Navy has been fully discussed in a report prepared by 
the Bureau of Steam Engineering. The current Sup­
I'LE ME.'(T contains  the first installment of that report. 
M. Berthelet discusses researches on argon and i ts 
combinations. "Radio-Activity and the Electron The­
ory" is the title of an interesting paper. Dr.  Lor­
enz's operation is concisely described. "New Appar­
atus for Short Distance Stereoscopic Photography" 
forms the subject of an exhaustive article. The French 
first-class battleship "Gaulois," which it will be re­
membered figured prominently during the Rocham­
beau celebration in this country. is described and illus­
trated. Mr. Henry Clay Weeks gives some practi­
cal suggestions on mosquito extermination in New 
Jersey. Mr. A. Wehnelt, inventor of the interrupter 
that bears his name, discourses interestingly on the 
distribution of current at the surface of cathodes in 
vacuum tubes. The usual Selected Formul<e. Trade 
Notes and Recipes and consular information are also 
published . 

$2, 1 9 7 , 7 8 9 , 8 2 4  of M o n ey in C i t·c n l ation. 

The total stock of money of all  kinds in the United 
States on September 1,  as reported by the Treasury 
Department, was $2 ,579 ,306 .217 .  being an increase of 
$67 ,446 ,684 over that on the same date last year. The 
amount in circulation was $ 2,197 ,789 ,824, which, base,} 
on an estimated population of 79 ,344,000,  is a per 
capita of $ 28 ,55 .  The per capita on September 1, 
1 901 ,  was $28 .18 ,  and on the same date in 1900 was 
$26 .85 .  .. . . .  ., 

Spe n <, e r'" I,ate .. t Peat. 

On the afternoon of October 20 ,  Stanley Spencer, the 
aeronaut who recently made a succe2sful trip over Lon­
don. made an ascent at Blackpool . in Lancashire. 
After traveling  about 26 mi les. he de2('enrled near Pres­
ton. There was a good hreeze when he ascended . At 
about a height of 1 ,000 feet he made several evolutions, 
and finally sailed off in the direction in which the wind 
was blowing. Spencer almost collided with an express 
train In descending, but escaped by ramming a tree. 
No serious damage was done. 

© 1902 SCIENTIFIC AMERICAN, INC.



3 1 0  
THE LANSING SKELETON. 

Among the subjects discussed by the International 
Congress of Americanists, held at the American Mu­
seum of Natural History, was the antiquity of man_ 
One of the exhibits was the "Lansing Man," consisting 
of a skull and a few bones said to be at 
least eight thousand, and, perhaps, thir­
ty thousand years old, found by a far­
mer near Lansing, Kans., last Febru­
ary. 

In the opinion of Prof. Upham, the 
Lansing skeleton offers probably the 
oldest proof of man's presence on this 
continent ; yet it is only a third, prob­
ably only an eighth, as old as the fiint 
hatchets of St. AcheuI. It has been es­
timated that man in the Somme Valley 
and other parts of France, and in 
Southern England, made good paleo­
lithic implements fully a hundred thou­
sand years ago. When the earliest man 
came to America cannot probably be 
closely determined. I t  may have been 
during the glacial period ; it may have 
been earlier. In Prof. Upham's  opinion, 
the Lansing discovery gives us much 
definite knowledge of a glacial man, 
dolichocephalic, low-browed, and prog­
nathous, having nearly the same stature 
as our people to-day. Prof. Williston 
believes that the Lansing man was 
doubtless contemporary with the equus 
fauna, well represented in the late 
Pleistocene deposits of Kansas, which 
include extinct species of the horse, bi-
son, mammoth and mastodon, moose, 
camels, llamas and peccaries. He was also the con­
temporary of the late paleolithic men of Europe, 
whose advanced implements showed that they had de­
veloped beyond the stages of primitive savagery. 

At the International Congress referred to, anthro­
pOlogists, if  not more cautious in their estimates than 
Prof. Upham, were at least not so enthusiastic.  Dr. 
G. A. Dorsey, of the Field Columbian Museum, who 
presented the skull to the Congress, considered that 
it was that of a man fifty-five years of age, 
six feet in height, whose lower limbs showed 
greater development than the uppeI:. In his 
opinion the skull  was practically i dentical 
with the skull of the ordinary Indian of the 
plains. Dr. Hrdlicka, who has made a very 
careful investigation of the Lansing man, 
states that : "The inevitable conclusion from 
the examination which was conducted, abso­
lutely without any prejudice or preformed 
opinion, is  that the Lansing skeleton is prac­
tically identical with the ordinary male 
skeleton of a large majori ty of the Mid­
dle and Eastern States Indians. Any assump­
tion that it  is thousands of years old would 
carry with it not only the comparatively eas­
ily acceptable assumption of so early an ex­
istence of man on this continent, but also a 
very much farther reaching and far more 
difficult conclusion, that this man was phys-
ically identical with the present-day I ndian, and that 
his physical characteristics during all the thousands of 
years assumed as having passed since his existence, 
have undergone absolutely no important physical mod­
ification." 

Scientific American 

THE PANTHEON EXPERIMENTS WITH FOUCAULT'S 
PENDULUM. 

Newton was the first to conceive the idea of experi­
mentally proving the diurnal movement of the earth. 
He reasoned that as the earth revolves, all the points 

THE SKULL OF THE " LANSING MAN. " 
Variously e.timated at from 8,000 to 30,000 years old. 

of its surface must have an angular velocity which in­
creases with the dista.nce from the ideal axis of rota­
tion, which ceases at the poles, and which reaches its 
maximum at the equator. As a result of the movement 
of the earth, the summit of any edifice moves from 
west to east more rapidly than its base. Hence it fol­
lows that if a ball of lead is  dropped from the top of 
a tower, preserving its initial velocity during the fall, 
i t  should strike the ground a little to the eaE't of 

THE TABLE OVER WHICH THE PENDULUM BOB SWUNG. 

the foot of the vertical dropped from the starting 
point. 

Experiments have confirmed this idea. Benzenberg, 
at the beginning of the nineteenth century, actually 
measured with precision the deviations which occurred 

in the interior of a 
church tower, and of 
a mining shaft, not­
withstanding the re­
stricted height from 
which the bodies 
fell. Later, Leon Fou­
cault resorted to the 
pendulum in order 
to demonstrate the 
rotation of the earth. 

It was in 1851 that 
Foucault made his 
classic experiments 
in the Pantheon at 
Paris. Unfortunate­
ly, the coup d'etat 
of December 2, 1851,  
interrupted his in­
vestigations. It  was 
determined at a re­
cent meeting of the 
S o c  i e t e Astrono­
mique de France to 
repeat his experi­
ments. All that is 
left at the Pantheon 
to mark the investi­
gations of 1851 is 
the balustrade over 
which many an ea-

THE BAND -FILLED TROUGHS AND THE TABtE AS TREY Al'PEAltED :m THE PANTHEON . �er observer · hun� 

when Foucault carried out his work. Camille Flam­
marion was deputed to repeat the observations of the 
apparent displacement of the pendulum. The bob used 
was not that of Foucault, but that of the pendulum 
employed by Maumene at the Cathedral of Rheims. 

Its weight, however, was the same, 28 
kilos. In order to suspend this mas­
sive weight, a piano wire 67 meters 
long and 72 millimeters in diameter 
was employed. 

The duration of each beat of the pen­
dulum expressed in seconds is equal to 
the square root of the length expressed 
in meters. For example, the duration 
of oscillation of a pendulum 64 meters 
in length is 8 seconds for a single beat. 
For a complete oscillation the time is 
16 seconds. Since the total length of 
the Pantheon pendulum, measured from 
the center of the bob, is 67 meters, the 
duration of a single beat is  8.2 seconds. 
A double beat would, therefore, require 
16.4 seconds.  The pendulum was al­
lowed to oscillate for several hours, the 
amplitude of its beats gradually dimin­
ishing. 

The mechanical principle of the ex­
periments is based on the law that the 
plane in which a pendulum oscillates 
remains fixed even though the point of 
the suspension of the pendulum be 
caused to turn. This principle can be 
demonstrated by means of a very sim­
ple apparatus.  A small pendulum is 
mounted in a frame of wood, supported 
by a table. While the pendulum is os­

cillating the apparatus is caused to turn slowly. The 
direction of the plane of oscillation will remain the 
sa.me. 

If a pendulum were hung over the North Pole, the 
plane of its oscillation would remain invariable de­
spite the rotation of the suspending wire. The earth 
will turn under the bob and the plane of oscil lation 
will apparently revolve once in  twenty-four hours 
around the vertical, in the direction contrary to the 

true movement of the earth's  rotation ; that is 
to say, from left to right, like the hands of a 
clock. At the South Pole the same phenome­
non could be observed ; only the plane of os­
cillation would seem to turn in the other di­
rection by reason of the observer's changed 
position. It is evident that if the plane of 
osciIIation seems to turn in a certain direction 
at one side of the terrestrial equator, it will 
appear to turn in the contrary direction at the 
other side. The plane of oscillation ought to 
appear immovable at the equator. There is  no 
reason why it should seem to turn in one di­
rection any more than in another, the observer 
at the equator during the twenty-four hours of 
rotation of the earth being always in the same 
position relatively to the osciIIating pendulum. 

If  we shift the scene of this experiment to 
our own latitude, the phenomenon becomes 
more complicated, because the vertical from 

the point of the wire's suspension which, at the 
pole, is  confounded with the axis of the earth, and has 
a fixed direction, now participates in the movement 
of the earth and describes a cone about that axis. 

The plane of oscillation of the free pendulum, com-

FLAMMARION STARTING THE PENDULUM BY BURN­

ING TRE SILK STRING WHICH HOLDS IT. 
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pelle<1 by the action of gravity to 
pass constantly by this vertical 
cannot preserve a fixed direction 
in space ; but, according to one of 
Foucault's theories, which has 
been confirmed by rigorous com· 
putation, it  will swerve the least 
possible distance at each instant 
from the directi on of the previous 
instant. As a result of this prin· 
ciple, it will be found that the ap· 
parent deviation of the plane of 
oscil lation relatively to the hori· 
zontal mark of its original posi· 
tion, is proportional to the sine 
of the latitude .  Equal to the rota· 
tion of the earth itself at the pole,  
this deviation wil l  gradually de· 
crease as it approaches the equa· 
tor, and will  then become zero. 
We may, therefore, say with Fou· 
cault : "Even in midocean, com· 
pletely out of sight of land, a pi· 
lot, his eyes fixed on the compass, 
knows the change of direction ac· 
cidentally imparted to his ship, 
just as the inhabitant on the earth 
can create for himself, by means 
of the pendulum, a kind of compass arbitrarily di­
rected in absolute space, the movement of which appar­
ently reveals to him the actual movement of the earth 
which supports it." 

This experiment is one of the most magnificent les-

Scientific American 

A LAVA-BED DREDGER. 

hama by direct line to San Francisco is 4 ,000 miles. 
The "Korea" sailed from the Japan port on October 
18, and made the passage in ten days. 

• • • 

The beautiful broken bronze statue of Hermes, found 

3 I I 
DREDGING FOR GOLD. 

BY EX():5 HUOWN. 
Gold d redging as carried on at 

Oroville,  Butte County, California, 
is as interesting to the expert as 
it has proved profitable to those 
engaged in it. The locality has 
been famous for its prolific output 
from the earliest period of gold 
mining in California. A bedrock, 
so called, underlies the entire dis­
trict at an average depth from the 
surface of 30 feet. Below this, 
it is understood by local investi­
gators, it is useless to penetrate. 
Theorists assert, however, that 
underlying the territory are suc­
cessive deposits each marking suc­
cessive stages of the river in times 
far distant. 

Over this bedrock has gradu­
ally accumulated a heavy stratum 
of soil consisting of a base of 
gravel and bowlders surmounted 
by a layer of ferti le loam. Nat­
urally, the soil nearest the bed-
rock is the richest in treasure. 

The soil above bedrock is the ,  
deposit o f  Feather River, which is  the largest affluent 
of the Sacramento. In  its lowest stages the Feather 
never carries less than 250,000 miners' inches of water 
a minute. At Oroville the river flows from the foot­
hills of the Sierras through a rocky and precipitous 

A CONTINUOUS BUCKET DREDGER. THE GOLD-SAVING TABLES OF A CALIFORNIA DREDGER, 

sons of astronomy which can be given to the public ; 
i .  is the most convincing, practical proof which as· 
tronomical science can offer of the earth's movement. 
By its means we can assure ourselves with our own 
eyes that we are living on a moving planet. 

The bob of Foucault's 
pendulum used by Flam­
marion carried a point 
which, as the pendulum 
swung, made a furrow in a 
layer of sand spread upon 
a table and contained in 
troughs at each side of the 
table. After each oscilla· 
tion the retrogradation of 
the oscillating plane could 
be observed.  At Paris, the 
latitude of which is 48  de­
grees 50  minutes, the devia­
tion of the pendulum is 1 1  
degrees 1 7  minutes 3 3  sec­
onds per sidereal hour ; and 
31 hours 4 8  minutes are 
necessary for an entire rev­
o lution of the oscillating 
plane . 

A New Pacific Record. 

at. the bottom of the sea near the Island of Anticythera, 
south of Cape Matapan, in the spring of 1901 ,  has been 
pieced together. As restored the statue is rather more 
than l ife-size, and the most admirable example of the 
finest Greek workmanship. 

canon and with tumultuous current. The channel 
passes through an exceedingly ferti le region, in an 
auriferous sense, and for ages the torrents had been 
employed in grinding from exposed quartz ledges 
minute fragments of rock, containing gold, which were 

carried along with the cur­
rent and only deposited 
when a quiet basin and still 
waters were reached . This 
happened at Oroville, where 
a broad p lain of 5,000 or 
more acres spreads out in 
perfect level .  Through this 
the river has meandered 
with subdued c u r l'  e n t, 
gradually depositing i t s  
rich sediment, until after 
ages of uninterrupted effort 
it has filled it to a depth 
of 30  feet and over, not a 
square yard of which does 
not contain gold in definite 
amounts . The basin is gen­
erally level and the ground 
both " tight" and "loose," 
the difference being well 
understood. "Tight" ground 
is the most difficult to han­
dle. In different localities 
there is variation in the 
richness of the deposits. 
The gold saved is  known as 
"washed river gold" appear­
ing in small grains and 
flakes of exceeding purity, 
realizing $18 .50  and $18 .60  
an ounce at  the United 
States mint. 

The new steamer "Korea" 
of the Pacific Mail Com­
pany arrived at San Fran­
cisco from Yokoharea at 
noon, October 28, after hav­
ing broken the record across 
the Pacific. The steamer 
made no stop between the 
coast of Japan and her 
borne port. Her average 
speed was 470  miles a day. 
The distance from Y oko- THE " STACKER " OF THE DREDGE " INDIANA " PROVIDED WITH A ROBBINS CONVEYOR. 

In earlier years the dis­
trict has not been mined to 
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any great extent though known t o  be rich. The ef­
forts of individual miners being desultory and con­
tracted owing to the difficulty of controlling the too 
copious flow of water, which was utterly beyond the 
limited mechanical ability of the placer miner to dis­
pcse of. Bedrock, where the richest deposits lay, could 
not be exposed without some powerful mechanical aux­
i l iary to eject the overwhelming floods. Neither was 
the value of the deposits great enough to stimulate 
the expenditure of all the labor required in order t o  
secure i t ,  f o r  t h e  average of gold throughout the basin 
does not exceed 30  cents a cubic yard. 

These obstacles were effective in discouraging indi o  
vidual  attempts and reluctantly the miner concluded 
that the p roblem was beyond his solution and one 
which could only be solved by mechanical means. 
Since then inventive genius has exercised its utmost 
efforts to o vercome the difficulty, but met with no suc­
cess until within three years past. The region is  the 
grave of a hundred abort ive inventions. Mining ex­
perts who had exhaustively studied the situation agreed 
that the extraction of gold could be effected by dredg­
ing, provided a process of the required power for work­
ing immense masses of material eontaining such low 
values as here existed and at a cost that could af­
ford a margin of p rofit, could be introduced, the aim 
being to construct . a dredger that would excavate, 
wash, sluice, handle and discharge the waste gravel 
at a continuous and single operation, to pick up,  digest 
and eject in the same movement. Experimental effort 
was exhausted on all known methods of gold dredg­
ing with but a measure of success, and it was not until 
1898 that the difficulties were finaIly overcome. 

The single bucket dredger has been transformed into 
those astonishing and complete mechanical devices by 
which the riches of the Oroville district are being 
made available. To stand by these powerful machines 
and observe the ease with which great masses of soil 
containing bowlders, some weighing 100 poundH, are 
torn up from depths of 30  feet by buckets attached 
to a chain having a tensile strength of 500 tons, each 
bucket containing 4, 5 or 6 cubic feet and then car­
ried over a gantry 19  feet 6 inches in height, where 
it is dumped into a hopper and, after being washed, 
carried into a revolving, perforated cylinder, where 
the fine dirt is  dropped into the sluice boxes below and 
the coarse gravel and bowlders are passed to the con­
veyor and automatically carried to the rear. Like the 
bucket chain which is adjustable to greater or lesser 
depths, the conveyor or tracker can deposit its load to 
a height, if  necessary, of 35  feet above the ground . 

The work of the dredger never ceases, but for clean­
ing sluice boxes. The average amount of earth handled 
is, according to the size of dredger, from 1 ,000 to 3 ,000 
cubic  yards each day. The monthly capacity of the 
largest is one acre to a 30-foot depth per month. The 
cost is 5 cents for each cubic yard, and the estimated 
expense for running a dredger of the first class, $1 ,800 
to $ 2,000 a month. One of the great dredgers in use by 
the Leggett Wilcox Company was made by the Risdon 
I ron Works and is now operating in "tight" ground, 
and for that purpose is  of extra strength. It  will dig 
from 3 0  feet below to 15  feet above water level. The 
ladder consists of a heavy lattice girder with lh-inch 
side plates 3 feet deep. The bucket chain carries 32 
heavy buckets of 5-foot capacity. The main gantry 
is of steel ,  19  
feet 6 inches 
h i g h .  T h e  
b u c k e t belt 
d u m  p s 1 2 lh  
buckets a min­
ute, or 150 cu­
bic yards an 
hour, and i s  
driven by a 50  
horse power in­
duction motor. 
T h e  material 
is dumped into 
a steel deliv­
e r y  p l a t e  
which conveys 
it to the re­
volving screen. 
Under the de­
livery plates 
are three sets 
of bar griz· 
zlies. The reo 
volving screen 
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The Bucyrus dn:dger, operated by the same com­
pany, is of  somew hat larger capacity, and is working 
efficiently in " loose" ground, which it handles at the 
rate of 3 ,000 cubic yards each 24 hours. The distinc­
tive feature of this dredger is the close-connected bucket 
principle,  and also the peculiar shape of the buckets, 
which admit of side digging. The conveyor belt is of 
rubber. The dredger is driven by a 110  horse power 
motor, and the buckets hold each 5 cubic feet. 
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FAC-SIMILE OF THE NEW UNITED STATES LETTERS 

PATENT . 

A dredger known as the Marion steam shovel has 
been introduced and is  in successful operation. 

Altogether there are now fourteen of these great 
dredges operating in the Oroville basin, with six others 
under construction, which will give a dredging capacity 
of twenty, handling 35 ,000 cubic yards of earth daily. 

None of the dredges of this district operates in the 
river, the anti-debris laws of the State preventing. A 
lccation is selected within the tract, and upon this 
ground the hull of the dredger is  built. When ready 
to launch, a small basin is excavated and filled with 
water from a local irrigating ditch. Into this miniature 
lake, of dimensions just great enough to fioat the 
dredger, it is  launched, and operations begun. It there 
remains until the ground available is  washed over. A 
dredger of the greatest size exhausts about twelve 
superficial acres of gold-bearing ground a year. 

The monthly profit of the larger dredgers, though 
not publicly reported, is believed to be in excess of 
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THE NEW COVER DESIGN FOR UNITED STATE S 

LETTERS PATENT. 

The United States letters patent for inventions, 
granted on October 28, 1902 ,  appeared in a new dress. 
The terms of the grant have not been changed, but the 
cover on which the grant is engrossed, bears embell ish­
ments of new design . To those who are familiar with 
the appearance of the old patents, the accompanying _ 
fac-si mile illustration will therefore be of no little in­
terest. The new design presents a curious optical il­
lusion. At first sight it appears as if  the new cover 
were smaller than the old, although both are exactly 
the same size. The illusion is  doubtless created by thE' 
ornamental border. 

. 1 .  I • 
COL . J. J. ASTOR DEDICATES HIS MARINE TURB INE 

PATENTS TO THE PUBLIC . 

To the Editor of the SCIENTIFIC AMERICAN : 
All my patents on marine turbines having been 

granted, I hereby dedicate them to the public, in the 
hope that the development of the ideal turbine may 
be hastened thereby. 

The turbine is shaped like a funnel, and com­
prises an outer shell or drum and an inner shaft 
running axially through it, these parts being relatively 
rotatable and each having oppOSitely set spiral blades. 
The steam is admitted into the outer shell at the sma l l  
end a n d  passes through the turbine, expanding into 
the large end of the shell and acting on the spiral 
blades to rotate the shell and shaft simultaneously 
and i n  opposite directions. By allowing both the inner 
turbine and the outer case to revolve, the speed neces­
sary to insure efficiency, which in ordinary turbines 
is often inconveniently high, is cut in half. As a re­
sult of this construction the weight is reduced practic­
ally fifty per cent. 

By passing the inner solid shaft through the outer 
hollow shaft or drum, the structural advantage of 
running both through the sternpost of the ship is ob­
tained, this being the strongest part. Moreover, the 
shafts are i ncased and protected for almost the i r  en­
tire length without changing the shape of the hull. 
Retaining all the advantages of twin screws, the pro­
pellers are little exposed to danger in docking as in a 
ship with a single screw. 

Since both propellers revolve on the same axis,  in 
opposite directions, but l ittle power is  wasted in im-

• parting a rotary motion to the water, for after the 
passage of the ship the water is  left entirely dead ex­
cept for the necessary reaction resulting from driving 
the ship ahead. 

To sum up, the following appear to me the principal 
advantages : 1, reduced weight ; 2, higher steam effi­
ciency ; 3, higher mechanical efficiency, by reason of 
the reduced size enabling the parts to be fitted more 
perfectly, permitting the diminution of friction and 
also the reduction of the leakage loss ; 4,  such a 

turbine would­
seem to be par­
ticularly suit­
able in central 
station work 
f o r  generat .. 
ing electricity. 
in which case­
the field and 
armature may 
be driven in 
opposite direc­
tions. T h i s  
w o u l d i m -­
prove the effi­
ciency of the' 
dynamo a n d  
increase i t R 
output for 1: 
given weight. 
This principle 
i s obviously 
also applicable 
to gas engines_ 

Further par­

is  4% feet in 
diameter and 

COL. J. J. ASTOR DEDICATES HIS MARINE TURBINE PATEN TS TO THE PUBLIC . ticulars a n d  

25 feet long, perforated with %-inch holes. The water 
supply is furnished by two centrifugal pumps, one de­
livering 2,000 gallons a minute into the screen through 
a perforated pipe, and the other supplies water into the 
distributing box. The gold and fine material passes 
through the perforated screen into the distributing box 
and over 300 square feet of standard tables. The sand 
and small gravel is then delivered behind the dredge 
by a sluiceway. 

$12,000.  Values from the borings referred to are some­
times less than 60 cents ; the highest ever known was 
$2 .71 .  

• I e ,  • 
Jerusalem is SUpplied with water from King Solo­

mon's "Sealed FountaiJ\." seven miles south of the 
city. The water is conveyed partly through modern 
iron pipes, but partly by the old aqueduct known as 
Solomon's Aqueduct. 

details concern­
ing pumps, condenser, etc. , may be obtained from 
the Patent Office at Washington by ordering a copy 
of patent No. 690,8�1,  granted to me on marine 
turbines, or from the office of the SCIENTIFIC AMERI­

CAN, 361 Broadway, N. Y. city, through which agency 
I obtained my patents. 

The French patent is dated September 28, 1901 ; th� 
English patent, October 1, 1901. 

New York, November 1, 1902, J. J. ASTOR. 
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ODDITIES IN INVENTIONS. 
DETACHABLE CHAI:>-LINK.-Instead of sending a 

broken chain to a blacksmith to be repaired, and 
thereby losing much time, William H. Baker believes 
it would be a good idea to use a detachable link, which 
can be used to splice the broken chain. The loop of 

A DETACHABLE L I N K_ 

sieel comprising the link is not closed at the ends. 
A fixed opening is left for the insertion of anothu 
link. The ends of the loop are threaded. Upon one 
of the ends a sleeve is mounted which can be screwed 
on the other end so as to close the opening in the 
link. 

A CURLING-IRO='< HEATER.-An inventor who lives in 
Kansas City will  probably, earn the gratitude of every 
woman who uses a curling-iron. I t  is a common prac­
tice to hold the iron in a gas flame until it becomes 
hot. That takes time ; and the arm grows tired. 

A GAS-HEATER FOR CURLING-IRONS. 

This inventor has, therefore, devised a gas-heater 
which can be slipped over a jet.  The gas-heater com­
prises a gooseneck pipe with a long, horizontal end, 
provided with burner apertures . The curling iron 
is  thrust in -a tube over the burners and thus heated. 

ELECTRIC SOLDERING IRoN.-Electrically-heated irons 
h ave been made in a number of ways, but that de­
vised by Henry Geisenhoener and Tycho Van Aller 
and made by the General Electric Company, of 
Schenectady, N. Y., seems to embody noteworthy im­
provements. The point of the iron is provided with 
a shank, which is  surrounded with a coil of small 

AN ELECTRIC SOLDERING IRON. 

wire, the turns being insulated from each other and . 
from the shank by an interposed coil of insulating 
m aterial wound back and forth between two concentric 
layers of wire. This structure forms an open net­
work of wire and insulation through which air can 
circulate freely, so that when the coil is  heated by 
its resistance to a current of electricity, the heat 
readily reaches the shank of the soldering iron. An 
inclosing insulated jacket prevents undue radiation 
of the heat. 

BICYCLE FA='< AND SHADE.-A combined fan and can­
opy is a device which has recently been invented. 
especially for the use of bicycle riders. The canopy 
is made in the form of an ordinary umbrella, and is 
provided with a number of blades. As the ' bicycli8t 
spins along, the wind will strike the blades and rotate 
the umbrella-like canopy. Thus the rider is  both 

A BICYCLE UMBRELLA-FAN. 
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cooled and protected from the sun. The canopy is 
carried by a frame which can be attached to the bi­
cycle In the manner shown. The frame can be readily 
taken apart. 

TACKLE-BLOCK HorsT.-An automatic grip for tackle­
block hoists is the subject of an 
invention which presents inter­
esting mechanical features. The 
frame of the hoist is composed 
of two rectangular members, 
and another member which 
comprises only the vertical arm. 
A pulley pivot connects these 
members. As many members 
can be employed as desired, this 
being determined by the num­
ber of pulleys employed in the 
hoist. A cam is pivoted be­
tween the horizontal arms, and 
the several members are separ­
ated by the pulleys and secured 
together to the top in any suit­
able way. Normally the cam 
hangs away from contact with 
the rope. The angular frame is 
maintained in the required posi­
tion by the weight of the tackle­
block suspended from the rope_ 
One end of this rope i s  free to 
engage the cam and is held bv 
the operator, while the other end 
is secured to a hOOK or some 
portion of the tackle-block. 
When it is desired to release the 

TACKLE-BLOCK 
HOIST. 

weight, the rope is swung in and held vertically to , 
release the cam, thereby allowing the rope to run 
free, the cam swinging out from the pulley. 

A LIQUID SCALE.-I f a tradesman wants to know 
the weight of  a liquid which he is selling, he ha.� 
but to provide himself 
with a bucket for which 
William Buschmann, a 
New Jersey inventor, has 
obtained a United States 
patent. The bail of the 
bucket is provided with a 
central opening through 
which an index rod pene­
trates. A spring engages 
the lower end of the rod 
and a portion of the re­
ceptacle, while a suspend­
ing device is connected 
with the index rod above 
the bail, the index rod 
having openings which 
the inventor calls "tacti le  
indices." By means of 
these openings the quan­
tity by weight of the 
liquid in the bucket can 

A WEIGHING BUCKET.  

be determined according as the one or the other of 
the openings registers with the bail  where the index 
rod penetrates it. The openings are provided espechl­
ly to enable measurement by feeling the rod with the 
fingers, a feature of particular importance if  the bucket 
is  filled in a dark cellar. 

MECHA:'iICAL TOY.-A cheap and simple toy which 
is  designed to afford instruction and amusement 
to children has recently been invented by Mr. 
Honrath, of 5 West End Avenue, New York 
city. The device comprises a number of toy ani­
mals contained within a casing having a doorway 
through which the animals may be arbitrarily 
brought to view. A vertical shaft is mounted cen­
trally in the casing. The lower end of this shaft has a 
foot-piece which is housed within a cavity in the bot­
tom plate. The upper portion of the shaft passes 
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MECHANICAL TOY. 

through a boss in the top plate and is  bent to form a 
crank. The boss referred to serves to prevent the cranl{ 
from rubbing on the top plate of the casing. On the 
shaft are one or more hubs from which a series ot 
arms project radially. hach arm is equipped with a 

sleeve slidably mounted thereon, and on the!!e !!Ieeves 
the toy animals or objects are fastened. These ob­
jects may be made of sheet metal, papier mache or 
any other suitable material, and they are so located as 
to project through the doorway in .  the casing when de­
sired. The objects are prevented from turning on the 
radial arms by stop pieces secure a to these arms and 
projecting through slots in the sleeves. The stop 
pieces serve to limit radial movement of the sleeves, 
so that the objects cannot be entirely withdrawn. In 
using the toy the crank is  turned to impart rotary mo­
tion to these objects which, by reason of their rapid 
movement, will not be visible through the doorway. 
When the parts come to rest one of the objects will 
be opposite the doorway, and by tilting the casing this 
will slide down into view. This action can be re­
peated at will and the probabilities are that no animal 
will present itself at the gateway twice in succession, 
so that the varying forms which the occupant of this 
mysterious box seemingly assumes will prove of great 
interest to the children. 

. I . I • 
BrIef N otes (, o neernlng Patents. 

General Crozier was formally installed as the head 
of the Bureau of Ordnance on June 28,  after a long 
struggle made against his appointment to the place. 
The opposition was based on the fact that he is  th� 
inventor of a large number of mechanisms designed 
for army use, and as the head of this branch of the 
service he would be called upon to pass on innumerable 
other devices, and the claim was made that under the 
circumstances he would not be able to give an un­
biased judgment. This objection was largely remov(;<l 
by displacing him from the Board of Ordnance and 
Fortifications. 

A new car coupling is being tried on the line 
from Berlin to Oranienburg, which has for its object 
to lessen the space between the cars. With thiS sys­
tem, the distance has been reduced to 20 centimeters 
( 7 .8 inches ) .  The buffers are the same as in the old 
cars, but the springs, which are a little shorter than 
before, are built into the cars, thus making the shorter 
couplings possible. The question has been raised if 
the shortening of the couplings will not bring about an 
increase of danger from collisions. Careful trials, 
however, have proved that this is  not the case, as the 
effect of the buffers remains the same as in the old 
system. 

A Swedish engineer, Mr. T. F. Malmros, has inyented 
a lubricator for oiling piston-rods, cylinders, an;! 
guides on locomotives. By introducing the intermixed 
oil and steam, coming from the central steam-lubricat­
ing apparatus, through glandular bushings expressly 
constructed for this purpose, the invention has effected 
a good and economical lubrication of packings allil 
rods, as well as of the cylinders and guides. The 
system has for five years been tested on the engines 
of the fastest train in Sweden, with such good results 
that all locomotives of the State railroads will be pro­
vided with it. This seems to be a revival of the old ' 
lantern brass used in the Cornish engine. 

Herman O. Moritz, of No. 473 Fifth Avenue, Brool{­
Iyn, the inventor of a device called the aerial tobo.�­
gan, was killed at Coney Island on June 12 while get­
ting his toboggan slide in shape for operation. He 
had secured a patent on the thing with some difficulty 
... nd commenced the construction of the first one about 
three years ago, but until recently he was refused 
permission to operate it because of the danger. Dur­
ing the past spring, however, he modified the plans to 
such an extent that the building commissioners gave 
him the desired consent and preparations were being 
made to send the ' first car over the slide when it 
slipped from the chains which were holding it and 
started off "wild." The inventor was standing at the 
foot of the incline, and the car struck him with such 
force as to hurl him a great distance and injured him 
so seriously that he soon died. 

Commissioner of Patents Allen said in a recent 
interview that the number of patents granted during 
the present year would be greater than that of any 
previous year, by far. This great increase in the n um­
ber of patents granted always takes place at such 
times as the present, when prosperity prevails, and 
the receipts of this department of the government 
are said accurately to reflect the condition of the 
money market. The previous experience of the pres­
ent Commissioner as a patent lawyer made him thor­
oughly familiar with the former shortcomings of the 
department, so that during his administration he has 
been enabled to remedy a great many of them. The 
system of the bureau has been bettered, to such an 

, extent that litigated cases, if appealed immediately 
from one examiner to another, may be tried and 
P!lssed up by the three tribunals of the department 
within sixty days from the time of the institution of 
the original contest. "This," says the Commissioner, 
"is faster than the attorneys generally wish." Out of 
all the applications last year, one in fifteen hundred 
was carried to the District Court of Appraisers. 
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� L egal Notes. � 
PROPERTY IX A NAaiE.-The selection of a suitable 

title for a business is  a matter of no small difficulty, 
for the reason that many conflicting interests must 
often be considered and that the good-will which at­
taches to the name of a firm of long standing is  not to 
be weighed lightly. A frequent cause of trouble be­
tween firms carrying on the same trade is the adoption 
of similar trade names. It is a matter of common 
knowledgE; that if one trader adopts the name of an­
other a court will presume that he has done so for a 
sinister motive. But there are other forms of this 
piracy which demand much closer investigation. In 
a recent number of Engineering, these various forms 
have been classified and shrewdly analyzed from the 
standpoint of British law. The classes include, ( a ) , 
cases of a person using his own name, which happens 
to be the same as that of some firm doing a similar 
business ; ( b ) , the cases of a firm- taking in a partner 
whose name when added to that of an existing firm 
giveR rise to confusion ; and ( c ) ,  the case of a firm 
adopting a title similar to, but sti l l  substantially differ­
ent from that of a trade rival . 

A case which comes under the first head is that of 
Aerators, Ltd . ,  against Automatic Aerator Patents, 
Ltd. The plaintiff company, who al e the proprietors 
of the well-known "Sparklets," sought to restrain the 
defendaClts from using the name Automatic Aerator 
Patents, Ltd. ,  on the ground that it  so nearly resembled 
its own name as to be calculated to deceive. An in­
junction to restrain the use of the defendant company's 
name was refused, for the reason that, giving words 
the ir ordinary meaning, no one was l ikely to be de­
('eived. Further, it was not competent for any com­
pany or person to claim the sole proprietorship of any 
words in common use, Perhaps still  clearer was the 
case of Holloway vs. Holloway, The defendant Henry 
Holloway commenced selling pills as H,  Holloway's 
pills in boxes similar to those of the plaintiff, Thomas 
Hol loway, intending to pass off his pills as the plain­
tiff's, He was restrained by injunction. Again, where 
a man named Day, having obtained the authority of 
one Martin to use his name, set up in business as Day 
& Martin and sold blacking in bottles with labels simi­
lar to those of the well-known firm. He was restrained 
by injunction. These cases i l lustrate the proposition 
that fraud vitiates everything, 

In the absence of fraud, however, a man may use 
his own name in his own business, no matter what may 
be the consequences to his neighbors, The case of Tur­
ton vs. Turton is regarded in England as a leading au­
thority in support of this proposition. The plaintiff had 
for many years carried on the business of steel manu­
facture in Sheffield, under the title of Thomas Tur­
ton & Sons. The defendants were, John Turton and 
his two sons. John Turton had commenced a business 
very similar to that of the plaintiff's in partnership 
with one Lawton, under the name of Turton & Lawton, 
After a few years Lawton retired, and the sons of 
John Turton entered into partnership with their father 
under the firm n ame of John Turton & Sons, When 
the case came up on appeal the court held that the de­
fendant did nothing in the way of his trade which 
tended to give anot her meaning to the name in which 
he' carried on his business, or which could give any 
other meaning to it, than the mere fact that he did 
carry on his business and was in partnership with his 
sons. The plaintiffs had no right to say a man may not 
use his own name. In this country the court would 
undoubtedly inquire whether the publ ic suffered by the 
similarity in names ; whether it bought the goods of 
one man under the supposition that it was buying the 
goods of the other. 

The next question to consider is whether a trader has 
the right to use a particular title in describing goods 
acquired by him. In dealing with this question it is 
necessary to point out the difference between a trade­
mark and a trade name. A trade-mark is invented and 
assumed by a man for the purpose of selling his goods, 
and there is no necessity for anybody else putting that 
mark upon other goods, unless the mark is meant to 
identi fy them in such a way as to represent that they 
are the goods of somebody else whose goods are identi­
fied in the same way. With regard to a trade title it 
is a question of degree ; that is to say, the court has 
to decide whether by a particular course of dealing a 
man has aequired the right to monopolize the use of 
a partieular word or phrase. Thus,  in one case it was 
held that th ere was no m onopoly in the u�e of the 
word "magnolia" as applied to metal . as i t  had become 
well-known i n  the trade as a suhstan('e peeuliarly 
adapted for hearings in  ma('hinery. In this country 
it is held that where a trade name is  �o int imately iden­
tified with the object to which it i s  appl ied , that the 
object cannot be rea(l i ly  ident i fi e d  without i t ,  the pub­
lic acquires the right to lise it. after the usual statu­
tory conditions have been fulfil led .  Where a brewer 
bad · manufactured ale at Stone for a number of years 

Scientific American 

so that his ale became known as Stone ale, an injunc­
tion was granted to restrain the defendant, who had 
only recently come to the town, fi'om selling ale under 
the appellation of Stone ale or Montgomery Stone ale. 

In cases between trade rivals, the plaintiff, as a gen­
eral rule argues : "I complain tll-at you have passed 
off your goods as mine, which they are not ; "  or "You 
are passing off my goods as yours, which they are not ."  
The English and American courts are inclined to pre­
vent both forms of pi racy. The case of Bullivant vs. 
Wright illustrates what kind of passing off will be 
restrained . The plai ntiffs were wire-rope manufactur­
ers and contractors for aerial tramways and cable­
ways. The defendants, who were also wire-rope manu­
fa cturers, published a trade catalogue, which contained 
two diagrams or pictures of aerial cable-ways, which 
had been designed and erected some years before by the 
plaintiffs' predecessors in title. The plaintiffs alleged 
that the publication of these diagrams by the defend­
ants in  their catalogue, was a representation that the 
same had been erected by the defendants. They 
claimed an injunction to restrain the further publica­
tion of the catalogue, and an order for the delivery 
of all  the catalogues in existence. As a matter of fact, 
what the defendants had done was to supply new wire 
cables as they were required during several years. Mr.  
Justice Kekewich, in the course of his judgment, said : 
"No reasonable man, seeing these pictures in a book 
of this kind, wouid  have any doubts that the defend­
ants intended it to be understood that they had erected 
the tramway. It is as distinct a representation to that 
effect as if it  had been expressed in plain language. 

If it is proved to the satisfaction of the court 
in a case of this kind that the defendants did in truth 
say that the plaintiffs' goods were theirs, I think that, 
as between rivals in trade, the court would be justified 
in drawing the inference that the wide circulation of 
such a statement would necessarily damage the plain­
tiffs quite as much as in the ordinary case of the pass­
ing off of goods." These observations seem to show 
that i f  the plaintiffs had been able to prove that had 
they themselves erected the cable-way they would have 
had judgment ; but the case was decided against them 
on another point. We may draw the following coneJu­
sions : That if Jones sells or advertises boots and 
shoes manufactured by himself in such a way as to 
make the public believe they are Brown's, and so ob­
tain the benefit of Brown's good name, he may .be re­
strained by injunction. 

Fom:wx P t'IlLlCATIOXS AXD THE UNITED STAn:>; 
COPYRHHlT LAw.-The Chicago Tribune, by agreement 
with the London Times, secured for use in the Tri­
lJUne's columns the war news especially gathered by 
the Times, and its editorial comments thereon. The 
Times released i ts copyright of such articles as the 
Tribune's correspondent might choose to forward to 
his paper, the Tribune undertaking to copyright its 
dai ly edition simultaneously with the Times. On the 
other hand, the London correspondent of the Associ­
ated Press , buying the Times as it appeared upon th(� 
streets, selected such items as they wished and for­
warded them to America. This news the Tribune 
strove to restrain the Associated Press from using, 
and asked damages in the sum of $100,000 .  The case 
( Tribune Company of Chicago vs. the Associated 
Press, 116 Fed. Rep. , 1 2 6 ) was heard on bill and 
answer. 

The questio!ls raised are important and novel,  in­
volving on the one hand the rights of the Tribune 
Company to the fruits of its enterprise and expendi­
tu re under its contract arrangement with the Times, 
and on the other hand, the rights of the public to news 
publ ished in the leading English newspaper.  The 
solution of the problem depends upon the construc­
tion of the copyright statutes of the United State'l, 
and not upon the common law rights of l iterary prop­
erty. Literary property is  protected at common law 
to the extent only of possession and use of the manu­
script and its first pUblication by the owner. With 
voluntary publication the exclusive right is determined 
at common law, and the statutory copyri ght is  the sole 
dependence of the owner for a monopoly in the future 
publication. Unless the United States statute were 
applicable to protect the Tribune's l ublications in 
question , clearly the motion for an injunction would 
fai l .  

The copyright is obtained by depositin g in the PO'it 
effiee in Chicago on the evening before publication the 
general title of the newspaper, with serial number and 
rla te,  and by like deposit. immediately after publl - 'a­
t ion , o f  ('opies of the completed paper. add ressed to 
t h e  Li brarian of Congress . and fol lowed by regi �t ra· 
tion and ( 'crtificates in due ('ourse. No special matter 
is therehy indicater] as s!lbject to copyright, but t)1Cl 
newspaper is entered aR an entirety. rt has been he ld  
i ll the  United States ('ourts that  S IH'h a general copy­
right ('a nnot with any propriety be appl ied to a worl;: 
of 80 fluctuating and fugitive a form as a newspaper. 
vVh ati'ver thiR rule may be with reference to ori ginal 
matter published in a newspaper, it i s  certain there 
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can be no general copyright of a newspaper composed 
in a large part of matter not entitled to protection. 

Aside from this view affecting the validity of the 
copyright, on the showin g that the defendant obtainec\ 
its matter for publication directly from the London 
Times, and without knowledge or notice of any selec· 
tion from the complainant, the statute, in the court's 
opinion, was not applicable unless through the con­
tract rights of the Tribune, which operated to excluJe 
from general publication all cablegrams and editorials 
appearing in the London Times. The contract gave 
to the Tribune the right to publish in America such 
cablegrams an·] editorials as it  chose "to telegrapll 
to America from the Times," and the Times abandoned 
in favor of the Tribune "any copyright in  those tele­
grams so far a's publication is America is  concerned." 
The optional rights acquired by the Tribune extended 
to all cablegrams appearing in the Times, although th8 
purported surrender for copyrights related to the ex­
tracts only. After the Tribune had both made anfl 
published its selections, no means were open to the 
public to ascertain the portion thus excluded from 
use. Many of the cablegrams in the Times, more­
ov er, were not its exclusive property. Since the ex­
clusive righ t of publicati.on at common law terminated 
with the publication in London, the court held that no 
protection existed beyond that specially given by tho 
statute . Before the amendment authorizing copyrigllt 
in America on foreign publications under prescriber\ 
conditions where the publication is simultaneous, such 
foreign property righ t was left unprotected. Under 
the amendment general . rights may be vested either 
in  the Times or in the Tribune through contract, to 
copyright any editorials as special matter. The court 
was satisfied that the right could be exercised only 
for matter distinctly set aside for the purpose and <;0 
distinguished. in the publication, and that p ublica­
tion in this country must be substantially identica l 
with that in the foreign country to bring it within the 
intent of the statute. 

This decision is of supreme importance to publishers, 
for it reiterates in decided terms the opinion formerly 
expressed in the United States courts that there can 
be no general copyright as an entirety of a daily 
newspaper which is composed in a large part of matte!' 
not enti tled to protection. 

IMPIWVEME:-iT AND INYEN'fION.-That all improve­
ments are not necessarily inventions is  clearly brought 
out in the case of Galvin vs. the City of Grand Rapids, 
recently decided in the Circuit Court of Appeals for 
the Sixth Circuit ( 11 5  Fed. Rep. 5 1 1 ) in favor of the 
defendant, who had won in the lower court. Judge 
Jay, in delivering the opinion of the court, stated 
that an improvement of a patent combination, which 
consists merely in carrying forward the old idea by 
a mechanical change in the form of one of the ele­
ments so as to produce a better result, but without 
changing the mode of operation, does not amount to 
patentable invention. The case under discussion in­
volved the validity of the Lynch patent for a valve 
embodying an improvement on the valve of the Galvin 
patent. The Lynch patent was held void for lack of 
invention because it merely changed the form of 
certain wedges employed to close the disks. The im­
provement was one involving mechanical skill only. 

IT is said to Dr. 'Winkler, a lawyer of Lucerne, Swit­
zerland, belongs the honor of b aving settled what is 
probably the longest lawsuit in the history of any 
country. Since 1370  a bou ndary dispute has been 
going on between Hungary and Galicia. The area in 
dispute is  a tract of land about seventy miles south of 
Cracow, owned partly by Prince Hohenlohe, a German, 
and Count Zamoyski, an exiled Polish noble from 
Posen. This dispute of 500 years duration has lerI 
to much bitter feeling in the neighborhood, as both 
Hungarians and Poles have hotly contested the ques­
tion and loudly asserted their claims. The arbitrator 
ha.s decided in favor of the Galician claim, and allow'1 
Hungary only twenty acres to straighten her boundary. 

LIl\I ITA']'IOX OF T I n: S I · B.I ECT (n' DESW;\l PATENTS.­
The well-known rule that a design patent cannot be 
sustained on the ground that the article has mechan­
ical utility, but that to be valid it must relate to a 
matter of ornament and have an ffisthetic value, was 
once more enunci ated in the case of Eaton vs. Lpwis 
( 1 15 Fed. Rep. 6 3 5 ) .  In accordance with this princi­
ple it was held that a fastening for machinery belts 
is not an appropriate subject for a design patent. 

A:-iTICIPA'I' lOX.-The Davidsen patent for improve­
ments in tubular ball mil ls  for pulverization of various 
materials was rejecterl seven t imes on references to 
prior patents, notably thp British patent to Redfern, 
and was finally grantpd on an amendment to the 
claim with expressed rel uctance.  The United States 
Circuit Court of Appeals has just declared it void for 
J.ntl cipatlon and dismissed a bill filed tn restrain an 
infringement. 
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-RECENTLY PATEN TED INVENTIONS. 

Engi neeri ng I lll p rovementll. 

ROTARY E:'>GIXE.�·-C. E .  i::l H DI W." ,  A l b ion , 
M ic h .  )1 1'.  i::l humway Is the in ventor uf im· 
provements in rotary engines o v e r a ted by :::lteam 
pressure.  Certain 1I0vei deta i l s  are p l'Ov ided 

I t  is  a separate and distinct lllach ine adapted 
to support Jtored s lugs aud lea"" In separate 
quantities w ith mechanism opel'ated to feed 
first one, then the other tu a commoll galley 
0 1' hopper in Interl a id posit ion . 

in this engine whereby the cuns t r u c t ion o f  Hallway Irnp r o v e lllenhi. 
tlw same is s i m p l ified. T h e  p a r t s  a r e  so ATTACHMENT FOR RAILWAY WATEH. ,ll ' ranged as not t o  be l i a b l e  to ge t o u t  of TAX K i::l .-R . T. C U �I MDiGS and W. W. W ¥ KO F F ,  order . �Iaysvil le, Ky. Water tanks for supplyIng 

�'I, \ ' IlJ-l'HE i::l i::l C In� lIHAKE .-T . . r .  L E .' 1l0, water to locomotive tenders are usua l l y pro · 
C hanu t e.  Kans. The inven tion rel a t es til tlu id Y lded w i t h  a del lyery pipe which is attached 
Ill'essure brakes on a train haY ing t wu or more and hinged I n  such manner as to be adapted 
engi ne e r� . Certain imp rovements are p r o- to s w i llg; i n  a vertieal  plane, but not f o r 
v idpd whereby the engineer of t he fi r s t  or lead- movement parallel  to the t rack.  Consequen tly 
Ing engine has complete l'o n t r o l  of the entire t h e  l ucomo t ive m u st be stopped o n  the track 
brak,> mechanism of t h e  t ra i n, and b�' t h e  a i r  I n  such posit ion that the inlet opening of the 
brakes and m a i n  reservo i rs and pu m ps 01' both tende r w i l l  be exactly opposite this del ivery 
engines a re used to fu m i sh t h e  co m p ressed pipe . This is often a matter of considerable 
a l l' for the a u x i l i a ry reservo ' rs.  The parts are diffi c u l t�· , and I n  order t o  avoid this object ion 
('ont ro l \ed without requ i r ing any a t t e n t ion on �Iessrs . C u m mings and Wykoff have invented 
the part of the engineer of the second en · a n  apparatus so construc ted as t o  a l l ow con­
ghH'. siderable range of movement o f  the del ivery 

B O I LEH-P I P E C L E A X ER-J. I I .  WILLI.Ul S, p ipe p a r a l l e l  t o  the pipe. 
W i lson . Kans. In steam boilers the water pipe i::l W I TC H .--A . E .  .LUI E S . X a tche,. )Ilss.  
that connects the w a t e r  space o f  the b o i l e r  I n  this invent ion �l r . .  James provides a novel 
w ith the lower part of the water column and eon ,t nw t i o n  whereby the switch tongue w i l l  
water gage, i s  v e r y  l iable to become choked b" lw ld norm a l l y  I n  o n e  posit ion b y  m eans u f  
w i t h  sed iment and scale, bec ause t h e  w a t e r  in a s p ring, so i t  can y ield from su ch pos i t io n  
this pipe i s  f r e e  from v i o l e n t  ebu l l iti o n .  ''' hen t o  IW l'lll i t  the c a r� t o  pass in one d i r ee t i oll . 
so choked up it is l iable to make t h e  w a t e r  Th,' s w i t c h  tongue is thus m alle a u t oma t k  a n d  
le n I in the g l a s s  d iffe ren t f r o m  t h a t  in the delay inc iden t to the operation o f  the , w i t l' h 
boile r ,  and by '0 falsely indica ting the amuun t p o i n t by t he motorman i s th u s a n d ded. 
o f  w a t e t· i n  the b o i l e r,  m ight lead to a d i s -
a s t r o u s  e x p l o s i o n .  The o b j e c t  of this i n v e n ­
t ion is t o  prov ide m e a n s  f o r  overcom ing this 
difficulty. 

Hard,vaJ·e-. 

".· .. Ide" a n d  "J'he l r  A ('('e ... !Orl,'''' 
(,O �I B I XED Hrll i::l 1' 1 :\� ) \,E AXlJ 'f H DI H L E.  

---- � .  ( � !{ E OORY� Trinidad, C o l o .  TIl(> p u rpo se of 
this  i ll '"l' n t i o n  i s  t o  p rov id£> U ( ·olll bi n a t i on o f  
h u b  sp i ndle and t h i m b l e  w h k h  w i l l i n s u r e  n SA 'Y- S E T.-O, H . . JoH x s o x ,  Eseana IJa, )I i ('h .  h u IJ l'pm n i n ing and pro pe r l y  t H l" n i n g  ll pnn t l l t' 

A n imp rovemen t in sa w-sets i� provided IJ.r :-; p i n d l e  in the p resencp of a l u b l' ieU ll t u n t i l  
this inventio� WI:ich ( ' (:ns i s t.� o f . a convenie� t ! IHl

.

l" l Josel  .. " removed. and which w i l l  p r e veu t UIl­
hand tool b) means of \\ h lt: h.  In one ope l a - due l a t p l'al  movemen t of the b u h  o r  unduf' 
tion two teeth may be set in opposite d i rec - Wl'a l' a n d  te a r  u pon t h e  spind l e  and h u b­
tions, thus reducing the length of time requ i red t h hn b l  .. . 
for s e t t i n g  t h e  saw and a s s u r i ng a unifo rlll � p t .  
T h e  device can be (lui< -kly adjusted to �aws o f  
different si,es.  

l<'EN C E-\Y I H E  FA i::lT E X E H . - U .  II .  "· H H; ll T .  

H E ( T I { l X U - IW lJ  FO H E X IJ - U .\ T E i::l . - I L  )1 . 
�1 l ' (x H I:: W .  Pickrell , �eb. �leanH are p rovi<led 
i ll t h iK in vention fo r detachably 8eeuring in 
p l a( 'e t h e  rea l' end ga t e  o f  a wagon body . Th e 
inyen t i ou {'omprises certain n o v e l  deta i l s  o f  
eOlls t l" lH " t ion f o r  a securing r o d  t h a t  ada p t  i t  
fo r pye r�" ( ·ollvenient appliea t i on a n d  rot m o y a l  
and u tYo rtl UH:\ a n S  f u r  adjust ing the length of 
the rud to l'onform w i t h  T h e  width of tile 
wagun hody i t  i s  appl ied upon. 

,,' A ( ; t ) X -l\ODY L I F'l' ER--t' . W . N.um , 

Spokane, Wasil .  The fa sten e r  ll l'o v ided in t h i s  
inven t ion has a pecu l i a r  construction. espe­
cially adapted f o r  uniting crossing w i res in 
w ire fenees. T he device is adapted t o  eo-op­
erate w i t h  the bends o f  the wires a t  the point 
o f  intersect ion to hold the w i res in proper posi­
t ion, and i n  sueh manner th a t the damp or 
fastener w i l l  be retained against any tendene y 
to displacement . C h a d e s t o n ,  �Io. �I r. N a bb herein ]Jr odlies a n  

NUT-L OCK.-�B. H . S WURDS, O t t a wa. I I I  i m p l 'o yp nwn t i n  wagon-body I i ftel·s. Th t' 
. . .  . ' n i l  I''' I ( 'o n s t I"u c t i on e m p l oyed is  adapted to l i ft 'I 'he o· bJ'ect of tile Invent IOn IS to IJl'O V l d e  a ll I . . 

I t hl' wn�on body a n d  su bsequ en t l y to h f t t he 
hnpl'oved n u t- Ioek designed fO I' use on bo ts 

1' 1l n ll ill� U"l:'a r . . The �eve l'al devlees p nl ,T idpd for rails, fishplat�s, locks and other , )Ja r,t s of H I.!;:' iu su�h form and a r rangement t h a t  a l most machines and deVIces. The n u t - loek IS s 1 1u l' l e  '\ 1 1  o f  t he- m tfin be mad!;:' by a fU l'llll' l· from and durable i n  const r uct io n .  an(� is a rranvt'd � 
. 

" . 
ermit of 8e rewin u the n u t  to t h e  desi7-eu the ,.au b e r  a � hand. , th u K  H.voldln� t h e  e�pense to p g 

. 
p

._ . . and lllconvenl en('e of s(, l'lll 'lng the beHt t i m b e r .  degree and then SeC ll l'lng I t  aga l ll st aceldental 
unscrewing. 

O YS'l'EH-TO X U i::l .-- C .  K. a nd W .  '1'. i::l H A W .  lUI"eel l a lleO IlS.  

Bellport, N. Y. 'l'hese inventors pro v ided i m ­ lI O L l J E H  I;'O \{ P E G R  FOIt i::lT lt I X ( ; I·;U :1l l ' H -

BU$lnm and ;Ptnonal Wants. 
HEAD THIS COLUMN CAREFULL Y,-You wili find inquiries for certain cla •• es of articles numbered in con1!ecutive order. If you manu­

facture these g'oods write us at once "nd we will 
send you the name and address of t he party desir­
ing the lllformation. In eve ry ('R"e it is neceM­
.. a .· y  to give tile n u mber or the I nqnlry. 

iU L l'i N  "" CO. 

Marine Iron Works. Chicago. CataloKue free. 
I " q u iry N o .  3 3 4 1 .- For manufacturers of wire 

racks or baskets, 
A C'l'os.-Duryea Power Co., Readin�, Pa. 
I n q u l r v  N 0_ 3 342.-�·or till and Hickel plated noz­

zle sprays simUar to tnose used in bathtubs. 
Small Steam Motors. F. G. Grove, J�urH )· ,  Va. 

· I n q u h·y No. 334 3 . - For manufact urers of 3-2-inch 
rubber hose bud hose couplings. 

. .  C. 8." Metal Polish. Indianapo lis. Samples free. 
I n Q ll h'y No. 3 3 4 4 .- For maehiues for knittiul{ 

hose and nnderweur. 
Dies, tools. models. Am, Hardware Co., Ottawa, I l l .  
I n Q ll h'Y N o .  3 3 4 6 . - For manu facturers of tly­

VRpt: r  machinery. 
Coin-operated lUachines. W illard, 28( Clarkson St.,  

Brooklyn. 
J l I q ll i t·y No. 3:l46.-For a pneumatic or other ma­

ch ine for pu lling flax. 
Sawmill machinery and outfits manufactured by the 

Lane Mf�, Co . .  Box la, Montpelier, Vt. 
I II Q u h'Y Nn. 3 3 4 " . - �'or ma kers of t.h e (iravity 

coal oil burner. 
Let me sell your paten t .  I have bu yers w aiting. 

Charles A. Scott, Granite Building, Hocbester. N. y, 

I n Q u i r y  N o .  33'1 �.-Ftlr mallufacturers of Hovel­
t ies, 

M A � U }o'AC'l'UH.EH8 ! Want any p�rts made of any 
m etal ? \V rite us. Metal Stamping <: ompany. � iagara 
Falls,  N .  Y. 

I II Q u h' Y  1\ 0. 3 3 4- 9 . -For llluk er� of a mach ine for 
printing several copies of t y pewritten work by a phot o ,  
gl"uph i c  process. 

A u tomobiles built  to drawings and special work done 
promptly. The Garvin Machine Co. , 149 V arick, cor. 
Spring Streets, New York. 

I n q u i ry No. 3S:.l0.-For m anu facturers of adding and listing m achines. 
Man ufacturers of patent articles, dies . �tamping 

tools, light machinery. Qu adrilla Manu facturing Com­
pany, 18 South Canal Street, ChictlJ{o. 

1 1 I q u h'\' No. 3 3 .1 1 . -\V tl n t efl ,  unrties t o  mallu fac­t u rp. a � rrj R I I  cust and wrought. iroll  machine in large 
.( l u 8 n tihe8. 

The ]arge�t manu facturer in the world of merI'Y-�o � 
rGunds, shooting f,!al l eries and hand organs. �'or prices 
and terms write to C. \V. Parker, Abilene, Kan. 

I nq u i ry N o. :J a;)�. -For m akers of iron or steel 
water w h eels.  

\V e m a n u t"'H"'tn re anything ill metal. Patented art i .  
c l e s ,  olet a l  !'t am pillg. dips,  Sl�reW mach. work, etc. 
)letnl  �( )velty 'Yo rks.  4;-) Canul Street , Chicago. 

I n q ll i rJ' No. 3 3 .1 3 . � For praetic'l ] m en to sUl!gest 
how tu lay off dam !Uld canal 101' county m i l l .  

The celebrated " Horns by-Akroyd " Pat ent Sa.fety Oil 
f.t; njline is tmilt  by the De La V erjlne Refri�erating Ma­
ch ine Com pany. Foot. of F.nst l�t.h St reet, New York. 

I n q u it"y No. 3 3 ,j4 .-For machi nery for maklng 
pearl buttons. 

rl' h e  best book for eleetriciull s and b eginners t n  elec­
t r i C'it y i s " Experi m ental Science , "  by G eo. M. H opkins. 
By m a i l .  ,fl. )1ulln & Co., publ ishers. 3tH Broadway, X. Y.  

I n q u i r y  No. :J 3 t'i  .. "'i . - For m uehi l les f o r  munll fac­
t u ri l lg a rticles from the h u l l  of the cocoanu t .  

proved oyster tongs which al',e a r ranged for l C A L ] X S T H r �I I� :\ T � .-� H .  A .  ti U E ( j(j , Seda l i a ,  \V'" c  manu fact n re O i l  cont ruc·t_, : �HlteJlted hal'(lwn.T'e 
loosening, gathering. and securely holding the �Io .  T h i s  i ll \'Ptl t i o n  l't' l a t e s  to I mpro vemen t s I �pel'H-I. l t ie8.  tools. d u 's ,  m e t n l  l:'tuIl1 }Jing!'l , speClal lIl a­
oysters without req u i ring undue p h,\'H ica l ex - in de \, l('e� f o r  h o l d i ng: and regu l a t i ng t h e  frk- chiller \" .  etc. Edmouds-:Metzel ;\l fg'. Co. , 'j'j'S \Vest Lake 
el'tion on the part of the opera tor when urcdg- t io n  o f IH'gs for m u s i l- a !  i n s t r u m e n t s. s udl , fo r  1 :o:.t reet. CtUC8,1.!'O. 
ing for the o y s t e r s .  The ('onst l'ue t i o n  p e r m i t !;.; i n s t a nce.  as v i o l i ns,  ce l los and the l ik e .  TIl P l-l

a
ll��l

i
�:I�}�(� �;

e
�J

u�;� 6 . - �·or ma kers of polildling vre­
convenient and q u i ck repa i r  uf any o f the h o l djng dp Ykp may be readily a t ta('hed to a 
pa rts.  peg nnd wil l  n o t  scratch o�· m � l' l ilt-' v a r n i s h  A 4Uul ifie(1 person desires position as assistant suver-

CAN-O P E X I1J U .--II . S IH:\lAX Pomona , X . Y. on the } )eg- uo x .  The deV i ce . I S adapt.ed . to In t endent in machine shop in north or east .. }I'or parti-
. d . . h 

'. i'l ,1 f fi r m h h o l d  t h e  pegs f ro m  t u r n i ng 01' ::; i lpP ln g eu ) arR addre8s R. K reiter, care of Dickson Car 'V heel An I m p rOV{l deVice IS erein prov ueu or 

I 
Hndt:l�' th p strain of the string::;,  ('u" Houston, 'Pex.  

c u t t ing the ends from m e t a l  ('ans . The de-
v ice ha:.; a simple construc t i o n by means of BO X , - I I .  L.  AVr� U I L L ,  Pil\ l'l11 () u t .  X .  II .  T h is w

!:h':�:I;�a�
h'ne

��� ' .-For makers of practical (1ish-
w h i eh the ends or top of the can m ay be i lll p rO \'ed bo� is adapted to l ('ceh'e a l�cJ p ro ted 
quickly c u t  o u t  and the edge of the m e t a l  b u t t e r  e:"qJt'c m l l y  d u r i ng tra nsp o r t a t w ll . TIIP \V A X T E D,- First-class mach i n ery drau ghtsman. On e 
t u rned 01' crimped to form a s m o o th sU l'fa(' e UOX ha � a n economic form made i n h i ug't'd sel" - w ith gas engine ex perience preferred. Address g-ivinJl 
not l iable to scratch a person's fingers. t iolls.  w h i e h  w llPn open w i l l  expose t h e  t op reterellce�. to Holland Torpedu Hoat Com pany, New 

a n d  n p o r t i o n  of t h e  sid(,3 of the content� o f  Suffo l k ,  I�( lng Island, N. Y. 
the box. pna b l ing the l'on t f' n t s  to hp inKI)f'eted. J lI q n h· ,· No. 33:)S.---:-For deal ers i l l  electro- plating 

lJIechB nlcal DevIce8. ::\Ipa ns n re provided o n  t h f'  box by wh h'h t lw a pparatus in ChiC'sg-o or St.  Louis. 
PI·}ARL·BUTTO:'>·Te R � I X G  :\IACII IN E. - b u t t e r  may be (' u t .  a n d  a h a n d l t' i, e m p l oyed Gmwline A utomobile Bat teries. \V i l l ia m  Hoche's 

. .  A uto�a::-. " u �erl vroperly wil l  carry '�ehicle tWICe as 
fur u:- any o I l i er lmU.ery of same wei�h t .  \V i l l iam 
Hoclle, inventor al ltt mal lufueturer. 42 V esey Street, 
New Y ork, N. Y., U. 8. A. 

J. LOOG, Brooklyn, X. Y .  �f r .  Loog i� the in- whic h serves as a lo( "k for the uox when ( ' losed. 
ventoI' of a machine for turning pearl butt on, 
w h i c h  is a rranged to perm i t  of t u rning t h e  face 
of a button the desired depth, according to 
the t h ickness of the stock to be t re a t ed, and 
w i t h o u t  removing the tool from the t o o l -rest.  

WASH IXG-�IACH INE. - I-I. J .  LO C K HART, 
Fostoria, Ohio.  An improvement i n  washing 
lllaehines is prov ided by this invention. The 
a rticles to be washed are d rawn between re-

Im ()O \ l E R . - �I .  J. �L\Pt' s .  H p l' ingval l,'Y , N. 
Y. The i n v {' u t !o n  p r o v ides au a p pa l·a t w·;  for 
s lw l tt-' r i n g  young c h i ckens. p a r t k u l u r l y  t1H)�e 
\Vhit'h h a v e  been ha t e hed by means o f i n c u -

I nq uh'Y N o .  3 3 ;) 9 . - �·or coiled i r o n  p i p e  of f'pecial 
(hmensiolls.  

bators.  The (·ollst rl1 c t i o n  embodieK y a r i o u �  To A Ul b i t i o u lii PtH·sons. 
n o v p l  fpa t u res by w h i c h tllf' hroode r m a y  he A prominent business mall  of New York CIty writes 
mo n"\ p /ff'(' t i v e l y  and u n ifo r m l y  lwated w i t h - that he would ]ike to come i l l  touch immediately w i t h a 
ou t in any way i n t e r f e ri ng w i t h  i t s  p ropel' veD- few well-recommended persons w h o  a,re desirou s  o f a 
t i l a t i o n .  h igher education. 'rills }Jnrty h a s  at hiM  disposal a 

volving rollers one of w h ic h r o l lers IU iK al�o l i m ited num ber of Free T u ition ('o n t l"llcts in t h e  fol-
a longitudinai

'
reciprocating Illo vement �() ae - , . I [ ':-\ Y:C,.:-\ P. -- �; . ,,� . S � �r ( ) x� .  Po�ey: I l l : )11'. lo w inj! courses : El ectrical ��ngilleeri l l .!-!  ( i nd u ll in,g I n ­

comp l i s h  t h e  necessary ru bbing o f  the good s .  � l m o n H In vPll t w n ( ,O Ih-il H t.S I n  . pecu l l a r  fasten- t erior \Viring a n d  LiJ{h ti  I Ig'. ¥. l eetl"ic Rnil way!'l an ti 
'!'he invention prov ide� im p l'o ve men ts on a l ng Ilw a n s whe t ·ph:, H ser ies of b(:a rds may he 'l'elephone and 'l'elegraph ��ngiT leet"iT l"' ) , Praetiea ]  
m a c h i n e  of this dass wherebv t h e  r e s u l t s  abo ve SP(· tu·ptl tnge t he l' I n  a \YB Y  espeCia l l y  adap ted ��I ect ricity ,  I I lustl'atinlZ. Caricature. Ad-writ ing, .10u r-

. t t' I I f d tl naliam, Proof-readinll, Bookkeepin", anfl �t enoJlraphy. specified a I'e u('( "o m p l isiled i n  a mort' eftieipu t I ( ) o t' Ill l a y  ('aps.  ax a so roo an 0 W I' ('ovel'-
nla n n e l' .  i ngs I II ( 'a l' l'y i ng o u t  t he i n ven t ion ),11'  Th e re is absolutel y  no i m m ediate expellse i or tU i tio n. 

if you are awarllell o l l e  o f the�e (�o l ltrau t � ,  t h e  O l d y  cost 
I1 E )'l )'I I �( i  A TTAC IL\l E� 'r FO H H F "� I :\ (J � l m ( ) n � pm p l oys a :.;e r ips of hon rd� o f (]p s i l'ed to you beillj! po:-tage. etc. ,  : l l l t.l . Y t l tl eU I l  pay th ese . .. • I p l l ,g' t h  a n d  t h i ( 'kIlPss. and a r l"allgf'� thpm w i t h

, dUl'i l lg  th e  t1 r�t to u r  1l l 0 1 l t i l M .  \" e  w o u l d  st l't l l I g l y  l\l '\C lI I N I': H . -T l I ( ) �( '\ S F. lJ>"' � I SO" . :! .-> 1 l a p p i ng edges adapted t o  b e  sl 'rewed by fasten - recol l l l l lend t l Iat  Y O li W l" i t p  t i l  t l ! i �  ,l.:"en t. Pl l l a l l .  if you 
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H I NTS TO CORRESPO N DENTS. 

Names and Address must accompany all letters Qr 
no attpntion will be paid thereto. Thi� is  for 
our information and l10t for publication. 

References to fOl'IDPl' articles or answers should give 
tIa tp of pa pt'r and page or Dum bel' of questi011. 

Inquiries Hot al!81Wl' l"t-'u in n'n sonable time should be 
repeated ; cOlTespouocnts will bear in m ind that 
sornt' an8Wl' L·� L"t:'qnil'e not a little research, and, 
thollgh Wt' t'mtt'ayol' to reply to all  either by 
lettpr 01'  in this dep:tl"tment, each must take 
his turn. 

Buyers wishing tu pu rchase any article not adver­
tised i n  our columns will be furn i shed with 
addresses of honses ma nufacturing or carrying 
the same . 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
w ithout remuneration, 

Scientifio American Supplements referred to may be 
had n t  the otnce, Price 10 cents each. 

Books refpl'red to promptly supplied on receipt c·f 
priC'{'. 

Minerals St' l l t  for exa mination should be distinctly 
ma rked 01' labeled 

( 8733 ) 'N. D. S. says : In your " Scien-
tlflc American Cyelopedia , "  under the head of 
" Soaps. " is a f o r m u l a  for mak ing "Ye l l ow 
Soap , "  the l a s t  of the l ist  of soaps. It gives :  
T a l low, % lb . : sal  soda, I '12 lb. ; res i n ,  ;j-G 
I bs . ; stone l i me, 28 Ibs. ; p a l m  o i l ,  8 oz. ; soft 
water, 28 ga l .  S u rely this is a misprint.  
Will  yuu kindly give me the correct f o rm u l a ,  
as I w i s h  to make a s o a p  w i t h  sal soda and 
lime. A l su ,  c o u l d  you give me the formu la 
[ o r  m a k ing bisulphide of ca rbon for k i l l i ng 
gopllPr� and weevil ': A. For the manufaetll !'P 
of u rd i n a ry y e l l o w  soaps, the fats u sed a re 
ta l l o w . pa l m  o i l  a n d  l'es i n .  These may be 
used in such n-l l'ying p ropo rt ions that a ff'w 
genera l facts w i l l  IJe o f  more value than one 
specific for m u l a .  Fats requ ire from 1 3 1/� t o  
1 j p e l' c e n t  o f  e n u s t i e  s o d a  for ('omp ) p t p  
saponifi c a t i o n .  H o s i n  a l s o  requi res abou t 1 �, 
pel' (,pn t .  As e a u s t i e  soda is mOI'e expen sive 
t h a n  �()da a s h  ( cH l'IJon a t e  o,f soda ) .  i t  is eOIn ­
mon v r a c t i e e  to take soda ash and e a u s t i e i z e  
w i t h  l i m e .  A n  . (�x("ess of l i me i s  usu a l l y  used. 
I O() pa r t s  o f  soda ash a l'e dissol ved and heated 
t u  boil ing : 7 :;  t o  100 parts o f  lime a re then 
added . and t lF� bo i l ing e o n t i nued f o r  about one­
hal f hour. I t  i s  til.- n a l l o wed to set t l e, and 
the d e a l' s o l u t i o n  i s  u spd f o r  making the soall . 
In e s t i m a t i ng' t Ill' a m o n n t  of soda ash re­
� u i red. i t  m a y  bp assumed that 1 00 p a r t s  of 
soda ash a re e q u i y a l e n t  to 7 ;-;  parts of eaust i c 
soda. The p r o p o r t i u n  of rosin used is ex­
tremely v a r i a h l p : i n  KOIll(' ( ·ase�, equal a m o u n L �  
of f a t  a n d  rosin H n' t akt' u ,  b u t  t h ft;; is c o n -
sidel'ed excessive.  Fo l' a good l a n n d r y  soap 
the amount of rosin lna�' yar;\' from :!:; pel' 
c e n t  t o  -10 1"' 1' l'e n t  o f  the fa t taken. Ca rbon 
bisul ph i d e  i s  now l a rgely being made in the e l eet r ie fU l'naee. It ('o u l d  not be manufac­
t u red on a sm a l l  sca l e .  I t can be pu rchased 
in any quantities a t  l'ea�()nable priep.  

( 8 734 ) A.  B .  S .  says : I am using large 
qua n t i t ies of soft zine from whi ch I mak .. 
�ma 1 1 s t a m p i ng-s, leaving about ao p e l' rent that 
I a m  o b l iged to p u t  i n t o  scr�p. This sc rap is 
w o r t h  to me 4 ('en t s  a pound. whereag t h e  
IHf W  Ina t e r i n l  ('O S t 8  me l :.!  ('en t s .  )'I y i d e a  w o u l d  
I J e  t o  mel t down t h is serap t h a t  I have and 
re1'O l l ,  b u t  i n  t rying this I find that the metal 
hpcomes so har<l tha t it urt'aks i n  rol l i ng. I 
p resume t h a t  during; t h e  p rocess of nle l t ing 
one o r  more o f  t h e  l·olll ) H H l e n t  p a rts passes off 
in the form o f  a gas, o r  perhaps my a p v l i a u ('c 
for melting is not: what it shou ld be. I am 
fam i l i a r  with the mel ting of tOlll,er and w i t h  
t h e  va r iolls a l l oys of brass, but t h i s  lna t te r 
of l'em e l t ing z i nc a n d  putting it in shape t o  
,tamp p r o p e r l y  i s  s o m e t h i n g  I am unfa m i l h; r  
with.  A. :VIe l t  t h e  z i n c  a t  the least Jlosslble 
tempe l'a t t u·e. H ud pOU I'  into hea tf'd i ron ruo u l d s  
so t h a t  the l'oo l i n g  sha l l  1 ) I 'Oteed v e r y  , l o w l y .  
Avoid introduc ing any i ron a(' (' identa l l y  i n t o  
t h e  z i n c  du ring t h e  m e l t ing. as i l'on cau ses 
b r i t t leness. Adding O.ii p e l' ('e n t  lead makes 
the ';'1<" m o re m a l l ea h l t' .  I t  shou ld IJP 1'0 1 1 ,,<1 
out at a temperat lll'e of l:iO deg. C. t o  200 deg. 
C"  at w h i c h  z i nc· i s  nlo s t  m a l leahle : at tem­
pel·a t u res m u c h  ahove 0 1' u e l o w  these limi ts, 
the , in('  beeomes too britt \(, to r o l l .  

( 8 735 ) D. J. B. wishes to know what 
the b a d\: IH'PSSU l"(, IWI' square in eh would be 
in t he ( ·�' I i n d e r  o f  an png-ine o}Jel'::'. ted by com­
P I'e-��f'd a i r  i n s tplul o f  steam, and where t h e 
a i r i s  a l lo wed to expand f u l l y' in Ow ('y l indel' 
before t h e  (' XilH ll s t  y a l n  opens . A. The IJa('k 
pI 'eSSl1 r(' at tlw exhaust o f  an air m o t o r  de ­
pends e n t i !" !' l y  upon t h e  c u t-off l)o i n t  and the 
in i t i a l  prpssn rf' as w i t h  stea m i n  p r i n c i p l e, 
hut <lops n o t  fo l 1ow t h e  Halne r u t i o . �ee 
I T i s ('o x ' s  hool\: on " ( ' o m p ressed .A i r. "  

( 8 73 6 )  F .  M .  wishes to know the best l\Ia l'(,Y Avenue. Brooklyn, X. y,  ),11' .  I)pu n iHon i ll� l i nks.  Is t ht! inventor o f  a n  i In p l'oved attaeh mell t  for 
sew ing maehinl's a ll a p t e d  for making a hem on O I V I X( ;  A I' l'A R A 'l' I · R . -- E .  fI. PWrI: m . Xew 
l inen. silk o r  e o t t o n  good�.  handkerchiefs, g a r - Y O I·k .  � .  Y .  The d iv i n g  appara t u s  wh ich is 

ll1ent�, aud the l i ke. �Iea ns a re p rovided far p r o v idpc1 i n  this i n v e n t ion is  ada p t e d  for 

adju�t i ng t he device so that t h e  hem luay he deep-�'wa d i v ing, w i ths ta nd i ng- the press u re of 
o f  d i ffN'p u t  widths, ranging from abo u t  a n  dpp}l wa tp l' w i t li o u t det rH (" t i ng fro m t lIP ('Oln ­

e ightl� of an i n e h  l1 !)\\'R l'd. rrhe ( ' o n s t l' u (" t i on lH:l I'n t i n� l'o m fol't  o f  t)H.� d i n'l " .  The in ven t i o n  

a r e  a m b i ti o l l :-l  t o  gt'i a l l ell t l .  A d d rp:-!01 'V . I . . B . . Box 5:, ('hem it-a l u sed t o  p n rify a("e t y l t� t l l' g'H S .  .i\ .  
Mad iMon :O: q u :lre. X � ' W  Y ! l r k  City.  n l l t l  el l do�e y o u r  I<� i !'s t wa sh w i t h  wu t e l· t o I'P lllO Y P  a m m o n i u .  references, U L l ( 1  be sure Hwl lllentiulL  Scientific A m eri- To. remov{� the o t h e r  i m ) ) u ri l  i p s .  ( 'h iprty COlli-ca

i� tI U h'Y No. :r:J 60.-For partie� ciell l i l l g'  in parts llO U IH1K of l) llOSphol" ll S  a n d  o f  S l l ! p ll ll 1' , t } )p  
for horizontal enJlines. f o l l o w i n g  e h e m k a I H  ha ve l WPIl 1 1sed : 1 .  C i l l o r -

. . . . a l so J l l"o v i c1f'� p'� I'fp(' t- l r  u l"t i t -u l a t i ng- w n t !' 1' a n (l of ,the s e l'ol.l I S  sne h that I t  may Iw l 'pad l l y  and a i r t igh t j o i n t s  at t'lw ( 'oll lw ( ' t io ns o f  t ill' hip,  ql1l('k ly �.H) J n s ted to goods o f  (1 i �f' I'f'n t th ick: hoel.\". nlHl I f'� sf'( ' f i ons.  nnd f h r knt-'e. a n k h, and n

.

es�e8. 
.
rhe a � t a (� h m e n t  is very s l tn!) ) P  n n d  of I' P l hO W

. 

se(' t f ons

.

' .  ThHS
. 

n n:'o r d i n g- the d i v e r  in a a convenIent s i z e  to o pe l·a t e  a n d  1 0  a p p l y  to a ht'H V Y  � ll i t  t h t '  g' l't' a t es t rrpedom of a c t i o n .  maehin�. . . 
. NOTE. -Copi,," of u l 1 r  or t hese patents will be LINOTYPE·LEADER.--·-B. Ct l U;  a nd A. 0 . , fl1 l" l 1tshed \,>y \1 1 1 1 1 1 1  & Co. for ten cents each. WILilON . Lincoln.  Neb. This In l" ' l 1 t lol1  fo r m s , Ple"se st"te' 

the name of the pahmtee_ t ;tle of no part of a machine for p rodudng l i no t ypes. I the invention, and date of this' paper. 

rr �pnd for new R n o  complete catalo�ne of :;:'ci entific 10("\ D f l i m p :  un leRR n I l  a m m o n i a  h a s  heen 
and othpr Hnfl k� for sRle hy M u n ll & Co . •  �i1 Rroadway,  I't�m()vpd. n i t l 'og-en c h l o ri d (' may fOl'lll . :! .  Ho­
New York. Frpl' 011 R p n 1 i ('ntlol l '. l u t i o ll of ( ' l l IW(l1l S ('h l o l" id p : on(' l i t t-! '  of t h i s  

T tl Q ll i "�� N fl .  S 3 t H . -For n hHIlO machille to mnke sol u t ion w i l l  p n l' ify 1 4  t o  1 ti  (· l l h i ( ' m t:' t� I's o f  hl1tton� from �ttrft!'lh [o<,calf's. gA�. :L So l u t i on of c h rom ie u (' i rl  in R u l phll 1' ie 
on�� ? uh·Y l\"u. 3"36� . - �'or t h e m a kel'8 of an " A sr·my" A. r id :  71 % g ra rn m es of c h rom i (' s ei (l w i l l  pll l' i fy 

, I N 63 h 1 (" u b i<: llle t e r  of gas. 4 .  l'a r a ffi u  . .  II or " t h e r  
e\,yno"'!r�red :i �Il.,trl�;;�;r. hmom·makmg mac In. 

hydrocarbon o i l s .  Solntlons 2 v n ,l 3 glYe th� 
I n q u i ry Nn. S3f11 . -fI'ol' uu,chlne� for 

stamps to envelopes or (�Rro �. affixIng best reaults. 4. llsed In conj unction with :l 
or :1. Increaseli the certainty of the purifica­
tion. J n q ll il'V No. 3361i.-�·or mlllwrs of oil lJurncrs for ell�lnes, 
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( 8737 ) C. F. H. asks : Can you give 
me any information a� t o  the mixture used in 
binding coal screen ings togethe r that are made 
into briquettes ', A. The best material for 
binding coal  fines into briquettes. and the one 
most largely usea. i s  p i tch. Aspha l t  h a s  had 
a l i m ited use. Starch paste.  residues from 
starch manufacture,  dextrine, m o lasses, etc.,  
have been used from t ime to time experiment­
a l l y. but are no t practicable.  Various mineral 
substa nces, sueh as clays, l ime, water-glass, 
etc . •  have also been proposed. but naturally 
ha ve the drawback of adding j u s t  so much 
ash. Occasion a l l y .  oxidizing materials. such 
as niter.  are added. when it is des,ired to 
p roduce a very quickly burning brique tte for 
the rapid generation of h igh tem:;>eratures. 

INDEX OF INVENTIONS WOOD or METAL 
For which Letters Patent of the Wn"'IrI_.�.--lI 

, Dyeing acid colors, C. Engau . . • . . . . . . . . .  711.903 ' Dynamo. exciting. H. W. Buck . . . .  712.041, 712.451 Electric accumUlator. F. Loppe et al . • . . . •  712.316 Electric accumulators, forming, W. Morison 7 1 1 , 997 I Electr�c cir.cuits, automatic switch fO
. 
r fuse 

( 87 3 8 )  W. J .  C.  wishes t o  know how 
t o  remove indelible ink marking from c l o thing. 
A .  I ndelible inks are of such v a r i a b l e  cha rac­
ter that i t  is quite impossible t o  reply. �Iany 
of these inks have n i t rate of s i l ver a s  a basis ; 
in this case. a solut ion of hyposu lphite o f  soda 
m ight help.  Some o t he r  inks m ight possibly 
be bl eaehed out w i t h  ja \"e l le water and weak 
muriatic add ; this can b e  used only on 
white goods. as most dyes would be dest royed. 
Possibly also a solntion of sulphurous acid 
m igh t be of ser\" i ce . 

United States were Issued 
for the Week Ending 

October 28, 1 902, 
A N D  E A C H B E A R  I N O T H A T  0 A T E. 
lSee note at end of Jist about copies ot these patents.] 

Acid, making fUI'IIlylmethylunthranilic, �\ 
'"011 Bolzano . . . . . . . . . . . . . . . . . . . . . . .  . 

Air urakE', J. E. Norman, reissue . . . . . . .  . 
712.246 

1�,u4'1' 
712.249 Ail' urake, J. B. Briggs, Jr . . . . . • . . . . . . • •  

Adjustable 8witeh, E. ,,'. Harden et al 
712. U62 . 712.092 

Advt'rtising device, C. E. Whitney . . . . . . . . 712,��;:; 
Agrlculturul rake. A. R. Black . . . • • . . • . . 7 1 1 . 9a� 
Alarm. :See Automobile alarm. 
£ .... l1oy of sih'cr, \V. H. "Talker . . . . . . . . . •  

Alum, obtaining, H. H. \Villg . . . . . . . . . . .  . 
Amust'mellt device, A.. '1'. Prescott . . . . . . .  . 

Animal trap, J. E. Cox . . . . . . . . . . . . . . . . .  . 

712.027 
712.226 
712.407 
712 1�2 
7 1 1 :970 

:ti-���iu r�V for 'l�yn
J
a��

S 
'ei��t�ic' 'riI'a'chi�l��: 

. :-r: 
Burke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  712, 2;)7 

Atomizer, A. H. Tatum . . . . . . . . . . . . . . . . .  712,21a 
Atomizer, C .  A. Tatum . . . . . . . . . . . . . . . . . . 712,214 
Automobile alarm, pneumatic, G .  E. COl'd-

eau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Bag or satchel frame, F. Lau . . . . . . . . . . .  . 
Bale tie, J. "'. Griggs . . . . . . . . . . . . . . . . .  . . 
Baling press, P. C. �outhwick . . . . . . . . .  . 
Barrel or cask, H. P. Lemper . . . . . . . . . . .  . 
Battery plate separator, storage, H. X .  

7 1 1 . 940 
712,459 
7 1 1 . 961 
712 . 208 
7 1 1 . 984 

Chamberlain . . . . . . . . . . . . . . . . . . . . . . . . .  712, 178 
Bean cutter and puller, C .  H. Knapp . . . . 712, 458 

( 8739 ) S. R. asks for a good receipt ����
in
f�·ldi�l�.

e. c .c·c.  l\'aJ���I.I���.S: . .  ��' : : : : : :  m:�ii 
Belt, distributor or conveypr, J. Ij�. Tins-fur making a rt> I iauie fire ext inguisher in 

powder form, one that is easy to p repare. A.  
For a c heap. dry powder fire extingn isher. 
bica I'bonll t e  of soda w i l l serve ; it m a y  ad­
vantageously be m i xed with (; per cent t o  10 
per cent in s o m e  powdered mineral,  as tl i n t ,  
t ripo l i .  c h a l k .  etc . •  to preven t caking i n  damp 
air.  A mixture of dry bicarbonate of soda 
with dry sal-ammoniac. and kept i n  a dry 
place. w i l l  do better. a s  i t  wonld yield both 
earbonic acid and ammon ia .  I n  a confined 
space fire extinguishers of a type simIlar t o  
gunpowder have proved effective ; the object 
being t o  fill the room with carbon dioxide. 
sulphur dioxide and n i t rogen gases and thus 
choke the fire.  A good for m u l a  fo r this type 
of ext i nguisher is n iter. 60 parts ; sulphur. 
;jU parts. charcoal.  -1 parts.  

ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  712.020 
Belt dressing to belts, device for applying, 

W. K .  Richart . . . . . . . . . . . . . . . . . . .  . .  
Belt holder. G .  D. Scbrum . . . . . . . . . . . . .  . 
Bier, knockdown, \V. M. Rankin . . . . . . .  . 
Billet heating furnace, continuous, H. B. 

A. ],-eiser . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Binder, temporary. E. L. Krag . . . . . . . . .  . 
Binder, temporary, E. H. Barbour . . . . . . .  . 
Binder, temporary, C. C. Boykin . . . . . . . .  . 
Blank furnace, M. Gorham . . . . . . . . . . . . .  . 
Blower, furnace, H. R. Arthur . . . . . . . . .  . 
Blowpil'P, automatic, A. C. Rosenbl'ook . . .  . 
Hoilpr tire boxes, ash-pan for steam, J. W. 

712.417 
712.098 
712, 152 

712.386 
712.077 
712.238 
712.247 
712.296 
712.235 
712.097 

�'unk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 712. 055 
Bolt or spike extractor, W. C. Morrill . . . . 712,082 
Bottle brushing machine, C. F. G. Burow . .  712,042 
Bottle filling apparatus, C. Hitzl . . . . . . . . 712,454 
Bottle lock, W. E. Swett . . . . . . . . . . . . . . . . 712.444 
Bottle, llon-l'pfillable, E. Bal'rath . . . . . . . . 712, 172 
Bottle. non-refillable. M. M. Beam . . . . . . . .  712. 173 
Bottle. non-refillable, J. R. De Alfi . . . . . •  712. 183 
Bottle washer, \V. J. Cunningham . . . . . . 712, 265 
Bottle washing machine, \V. J. Cunning-

ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  712.266 
Bowling ball, L. Immen . . . . . . . . . . . . . . . . . .  712 , 1 92 

( 8740 ) W. R. asks what the different ���ke �ecl�'lI��s':�; ' i. "iJ: ' 'wiiii�����; ' ir: : m:��� 
gases are which.  if int roduced into an in­
e l o�pd arc lamp will  t u rn the color red, green, 
yellow. blue.  etc.  A .  Colored electric lights 
are ordin a r i l y  produced by coating the globe 
with an an i l ine dye. made i n  alcoho l i c  solution.  
and mixed w i t h  a little v a rnish. We do n o t  
know any g a s  which could w i thstand the heat 
of the arc for any t i m e  and which could color 
t h e  arc.  Some color can be imparted t o  the 
arc by soaking the carbons in s o l u t ions of 
sodium chlor ide. stron t i u m  chloride. o r  l i t h i u m  
chloride. and d r y i n g  t h e m  tho rough l y  before 
using. 'l'he l ight of the arc i tself i s  so in­
tense that i t  is very difficult t o  overcome It 
with any other colored l ight.  

Brick kiln air box, J. C . BOAS . . . . . . . . . . . . .  712,035 
Bricks for building purposes, machine for 

laying, J. H. Knight . . . . . . . . . . . . . . . . 712, 075 
Brush, cylindrical, G. F. McIndoe . . . . . . . .  712, 322 
Buckle, tug, T. H. Gardillpr . . . . . . . . . . . . . .  712,291 
Bung and faucet for barrels, G. R. Van 

del' Wee . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  712. 108 
Burglar alarm, detollating, F.  l\J.  Reynolds 71 2,005 
Burial tomb, .Ii.,. Zarling . . . . . . . . . . . . . . . . . . 712, 030 
Burners. See Hydrocarbon lml'lwr. 
Busy test system, D. S. Hulfish . . . . . . . . . .  712,455 
Button, J. 111. Marks . . . . . . . . . . . . . . . . . . . . . . 712. 080 
Button. W. C. Vog.'l , . . . . . . . . . . . . . . . . . . . . .  712. 426 
Cable signal, traveling, �I. Nordpll . . . . . . . .  712,201 
Calcium sulfate and by products, obtain-

ing, H. II. \Ving . . . . . . . . . . . . . . . . . . . . . .  712,225 
Calculating machine, J. T. HowieROll . . . .  712, 381 
Camera, d ivided bf'd photographic, Robert-

son & Hutchings . . . . . . . . . . . . . . . . . . . .  712,334 
Cameru, swing-back photographic, C .  E. 

Hutchings . . . . . . . . . . . . . . . . . . . . . . . . . . . .  712.301 
Cameras, running bridge for extension 

( 8741 ) H. M. asks : Can you give me Can 
f����le�

h
O��

g
rN)

h
�
c
: I��ft��U:!�������� : : m:�g� 

information as to what a t ransformer is and ('andlt" stick or holder, A. Tovey . . . . . . . . . .  712, 2 1 6  

what i t  is u s e d  for '� I h a \" e  b e e n  informed thu t z.��. b�:���edJ. 
R
S. �he:;��'����� : : : : : : : : : : : :  m:gri 

it i s  much o n  the scale of a n  induction c o i l .  Car coupling. J. Murpby . . . . . . . . . . . . . . . . . . 712.319 

I f  so. can you give me some scale by which Car 
I��or . ����cI�

i
.�� .. .  �I:�

i�.
ht: . .  

H
: . .  �' . .  ��

i
.
t
�.- 712.309 

to t ransform a 1 1 0-\" 0 I t  current into amperes ? Car door. grain. R. C. Johnson . . . . . . . . . . . .  712. 139 

A .  A transformer e h anges an a l tel'nating cur- �:� �d�r b':!t:?��� r��f,�·�y,"�?
lff
R.

& 
C�I!�!�:N�� +��:i�I 

rent from o n e  vol tage t o  another and froln Carbureter, E. D. Parrott . . . . . . . . . . . . . . . .  7 1 :'. , 1 [)O 

flne current s t rength to another. I t  cannot g���;;:;:e�ur:�g ���fl�
t 
h;)id�;" 'b�by: 'i: ' c: 712. 1 69 

change '!olts into amperes. In t h a t  respect Feld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  712. 1 84 
they resemble induction co i ls.  An induction Carrying roll. E. E. Hanna . . . . . . . . . . . . . . . 712. 061 

eoil i s  a particular sort of t ran�former, pro- g����1f��r�lnc��
pa���)��:�l 

P
i: �ic:f���gl� : : : : : :  +��:��� 

vided with a condenser. interrupter. etc.  It is Chalk line self-chalking holdpr. W. C. Filson 712. 283 

used a l most entirely for raising the voltage. �r;::-�r,.�np��n: trl�I�. J: I�: fo����idt : : : :  m:r�! 
Yon w i l l  find a good chapter upon Transform- Cigar wrapping table suction valve. N. H. 
ers in Houston and Kenneliy's "Altemating Ciga�eOt��

f
��

d
r�i�g: '���pi)i;,g' �;;(i 'i���iI;g' �p'_ 7 1 2 . 11 0  

C u r r e n t s . "  2.  Also p l ease t e l l  me how many pliance. F. J. Ludington . . . . . . . . . . . .  7 1 1 . 986 
volts i t w i l l  take t o  eaeh ampere, and a scale Cigarettps from continuous cigarette rods, 
of how i t  should be wound, what size wire ClayIll��{�:;b:;� It'ld 

L
����

t
�o
n
r, 'i"Eiii�tt : :  +l�:��I 

t o  use. and if  the fi ne w i re should be used Clock. electric. C. M. Croov . . . . . . . . . . . . . .  7 1 1 . 944 

o u t s ide o r  in ': A .  It i s  impossible t o  (' hange I Cloth, finj1�hin�g mac�h.le, 11\ :;tiner . 712,209, 7 1 2 , 2 � 9  
Clut( h. I. S. Ha" klllS . . . . . . . . . . . . . . . . . .  7 1 2 . 1 33 

amperes into volts.  And as to the winding, Clut('h operating mechanism for winding 
e ach one i s  wound fo r the wo rk it is t o  do. • drums. S. Barton . . . . . . . . . . . . . . . . . . . . .  7 1 2 , 242 

( o("k. !:ag<'. F. W. Leideckt't" . . . . . . . . . . . .  7 1 1 . 983 
'!'here is no gen e r a l  winding. Coin rpPPlltaclp, "T. J . & G. S. O 'Neill . . . . 712,087 

Column ('apital and attachment, C. H. How-
( 8742 ) G. VI'. L. asks : 1. What is the land-SllPl"man . . . . . . . . . . . . . . . . . . . . . . . . .  712. 299 

Comhing maphinp, "Tellning & Gegauff . . . .  712, 222 
most economical method of gene rating {'a r� Commntator If'uds, mpans for attaching, W. 
bonic acid gas-not necessarily pure-in l a rge Ii'. DaWROIl . . . . . . . . . . • . . . . . . . . . . . . . . •  712,046 

quant ities ': A .  The commercia l sou rcE'S of 
('omprpsRoJ' valvp nH'chanism, J. A. Coombs 7 1 1 , 939 
('oHveypr, J. Rogpr . . . . . . . . . . . . . . . . . . . . . .  7 1 2 , 335 

carbonic acid, -0n a manufacturing scale, a re Corset, D. I�on!'l . . . . . . . . . . . . . . . . . . . . . . . . .  712,312 

as fo l l o ws. 1 .  By t lw bU l'ning o f  l imestone. ('ot. folding, Pt'l1f'tt i Pl'i & Pondon i . . . . . . . . 7 ] 2 , 203 
Cotton df'3npl'1 Ham & Hhiplf'.v . . . . . . . . . . . 712,298 :!. By t h e  action of a dds in l i mestone ( ea l c i u m  ('ouch. ro("king. J. Gillek . . . . . . . . . . . . . . . . . .  7 1 2. 372 I 

carbonate ) ,  magne�ite ( magnesiu m  ca l' bonate ) (' !'('am sPpul'ator, I .  P. B. Knmlst'n . . . . . . . . 7 1 2 , a9o 

0 1' dolomite ( calcium magnesium (' a rbonate ) .  �lln�vator, S. Ra<iriguez . . . . . . . . . . . . . . . . . . 7 ] 2 , OfJ6 n vutor, S. L. Allpn . . . . . . . . . . . . . . . . . .  7 1 2 , 232 
The acid used is  sulphuric.  r!1his method i s  ('nrd mill, J. "r. Fru7.Pl' . . . . . . . . . . . . . . . . . .  7 1 2 , l R7 

l)!led by the mannfacturers of bottled effervpsc-
Curtain pole. J. A .  Whitp . . . . . . . . . . . . . . . . .  712. 1 6� ('ut nut. th.'rma I, M. O. Troy . . . . . . . . . . . . . 712. 107 

ing waters. a. By eol leeting the carbonic acid Cye]p, Ii'. S. \Vil1nughh." . . . . . . . . . . . . . . . . 712, 1 65 

gas genera ted in the fe rmen ta t i o n  vats of l a rge <'."('1(> �pat, E . •  1. G. C.of'l·kt' . . . . . . . . . . . . . . .  712,059 C.\'l indt'r lock, Voight & Park!'r . . . . . . . . . . . .  712,024 
breweries. rr his source is l a rgely used i n  Ger- ])pllt i�t 'R plpctri('ul and annealing furnace 
many. In addi t ion.  the gas coming from N .  K .  Garhart . . . . . . . . . . . . . . . . . . . . . . .  : 712.057 Diamond cutting, "T. D. RNldoll . . . . . . . . . . 712, 155 many of the n a t u r a l  RpringR i s  col lected. rl'his Dif' Rttwk reaming attachm('nt, J. L. 
practiee i s  also l a rge ly used i n  Germany . :! .  Thorup"on . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 2 . 445 

AI'e the I'e 'I ny kII )  I l' I t h  b Dig'('�tf'r, A . GiPRl('r . . . . . . . . . . . . . . . . . . . . .  71 2, 1 27 
c ( \\'n (' lem ea s, or 0 el' su - J) ; RPlny fipvicp, n rtidp, E. Gutmann . . . . . .  7 1 2 , 1 8!1 

stanees. that w i l l  decompose wate r. aside from ni�t in('J'R ' sppnt l'PRioUpR, apnarntuR for tlw 
tlIP a l kaline metals ': A . Resides thl? a l l\a l i n e  nool': I·(}i.tIn{.

nt Y��i't1;�t��I:� . �  
. . :�.

i� �·�� : : : : : : : :  7 1 2 , !HR 

metals.  w a t e r  is decomposed by many of the Doni' hohlpr. Dilthp.\· & Rock . . . . . . . . . . . . . .  �l�:�i� 
hydrides and carbides of the d i ffe rent metals . g�:�lit

h (���n�p;�a;�.
i Jlt;: ' l 1�;:l 1��]/I.

a
.
c
.���(.' : : : : 

+i�:�i� 
Thus e a l l' i llln ea rbides decompose water with Drnft prpv("'ntpl', Ra l'l l i '� & )[awpJ' . . . . . . . . .  7 1 2 , 240 
the forma t ion of l hne and acetylenE' . Also,  DJ'Nlg·p. Rondrf'3ux & Esehpt . . . . . . . . . . . . . .  7 ] 2,35G 

vapor of w a t e r  pa�sed t h rough red-hot t u bes 
nl't"'R� shipld, G. ::\1. Gruut . . . . . . . . . . . . . . . . .  712, 1 88 DriPI', A. Gi('sl('r . . . . . . . . . . . . . . . . . . . . . . .  7 1 2 , 1 28 

of d i !Ierent metals is decomposed into its  con� Drit'l' for 0I'PR, ('te. , A. G. Cnmpbpll . . . . . .  712, 258 

stitu�nts.  Ydpor of water passed t hrough g::�;V.l� R�(��P��;�(V;'c1 I��]·1. 
Selliff . . . . . . . . . . . . . . . . 7 1 2 , 007 

red-hot eoal is  decomposed . w i t h  form ation of Dl'ink shakf'r, R. }{( ... pd . . . . . . . . . . . . . . . . . . .  . 
ca rbon monoxide and dioxide, hydrogen, marsh g������g 

m�����l�I�, r��{���Y & I�·}(.t�h{>��.
i
�� : :  

gas ( C H , )  and o t her hydl"Ocarbon R : this i R  Dl"llm. h" ating, !'J.  Hinrtert'r . . . . . . . . . . . . . . .  . 
the basis of the industria l  m a n u factu re of Bump NlJovel. halld, J. [<'pIton . . . . . . . . . . .  . 

7 1 2 . 095 
71 2. 24� 
712.058 
7 1 1 . 969 
712. 1 26 Dye and making same, brown sulphur, M. 

water gas. which has displaced coal gas in Boniger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  712. 176 
most clties. Dye and making same, yellow to rpd acrid-

In, O. Sohst . . . . . . . . . . . . . . . . .  , . . . . . . •  712. 421 

Foot and Power a n d  Turret 1,athe'!1 Plan­ers, Shapers, and Drill .Presses. SH EPARD LATHE CO • •  133 W. 2d St., Cincinnati. O. 

� @) .!'  J �!I�t�!o�!!�t��! U less it includes the famous 
ST I L LSO N W R E N C H  

:���h 
.t�tK��I��"[�ln:���t����� ti'br:i;::;."��t l�le p��� 

are drop-forged. Once tried, it is always used. It has 
many imitations but no equals. See explanatory cuts. 
Price list on application to 

W A LWORTH M A N U FACT U R I N G  CO. ,  
1 28 T O  1 38 FEDERAL ST. , BOSTO N ,  M A S S .  

T H E  E U R E K A  C L I P  The most useful article ever invented 

Elec';r\
r
c
es 

C��{du�tor;V' ter:�����: " t�i�g;�ph: 
712,204 

or like Wire, overhead, R. Hacking . . . . 712, 060 Electric meter, W. H. Pratt . . . . . . . . . . . . . .  712, O!JO 
Electric meter, E. Thomson . . . . . . . . . . . . . .  7 1 2 , 1 06 
Electric meter anti-creeping device, C. D. 

Haskins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  712. 0(;:; 
Electric time switch, M. R. Hutchison . . . .  712. 1 a4 
Electrical distribution system, H. Ed-

wards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  712,050 
Electrical distribution system, Erben & 

Knight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  712. 052 
Electrical distribution system, C. P. 

Steinmetz . . . . . . . . . . . . . . . . . . . . . 712. 104. 712. 464 
Electrolytic cell, A. E. Truesdell . • . . . . . . .  712.21 8 
Elevator. V. W. Mason, Jr . . . . . . . . . . . . . . .  7 1 1 . 993 
End gate, wagon, C. Fisher . . . . . . • . . • . . . . 712,284 
Envelop. M. Stormfels . . . . . . . . . . . . • • • • • • . .  712.465 
Envelop. mailing. M. J. Daly . . . . . . . . . . . . . 7 1 1 . 945 
Excavating tooth for power shovels, V. W. 

Mason, Jr . . . . . . . . . . . . . . . . . . . . . . . • • • • • •  7 1 1 , 992 
ExercisIng device, B. A. McFadden . • • • • •  712,000 
Explosive engine. C . E. Inglis . . . . . . . • . • • •  712.067 
Fastening device, W. J. Payne . . . . . . . . • •  712,OOa 
Faucet, vinegar, J. Ansley . . . . . . . . . . . . . . . . 712, 35;� 
Feed watpr heater, W. H. Brown . . • . • • . . 712, 1 1 8  
Feed water regulator, Flinn & Aborn . • . •  712, 1 86 
Feeder, boUpr, I. S. Davis . . . . . . . . . . . . . . . . 712,�67 
Fencp, E. D. Carr . . . . . . . . . . . . . . . . . . . . . . .  712.259 
Ferrule covpr, trap, O. G. Hitch('ock . . . . . .  712, 819 
Fertilizer and the product resulting thpfe-

from, converting salt marsh mate-rial, 
etc . ,  into a, J. J. Crooke . . . . . . . .  � . . . . .  712,045 

Fibrous materials, machine for balling or 
winding slivers of. W. B. Lee' . . . . . . . .  71 1 . 9S2 

File, card index, C. W. Scarritt, reissup . .  12,048 
�'ile. letter. F. Tramblav . . . . . . . . . . . . . . . . .  712 . 21 7  

Firearm magazine, A. D. Marble . . . . . . . . . .  71] , 989 I File. loose leaf, L. G. ·Schult . . . . . . . . . . . .  712.008 

i7J Firearm safety catch, Fay & Ferguson . . . .  7]2,282 
;- Fire doors, apparatus for automatically ;��.:��Jl���8�tuJ����:�

n
:��!�s�1�s�';: ance Companies and business mel). gen­

erally. Book marker and paper clip. Does not mutilate the paper. Can be 
¥,�ei�e�:�t��llii £go��!ft��s� !�i�n�;B 

<.'Cl operating, C. R. Bumbarger 7 1 2, 2t',U Z Fire escape tilting extension, M. Cody . . . .  712, 262 ? Fire extinguisher systems, valve for, }1'. 
and notion dealers. or by mail on receipt 
of price. Sample card. by mail, free. Man-

to Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  711 .960 
Fish hook. F. J. Baker . . . . . . . . . . . . . . . . . 712.032 
Floors, etc., construction of, F. L. Elling-

wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 2 . 278 
Foot cleaner, ""T. S. White . . . . . . . . . . . . . . . . 712, 110 ��tc�.� �ox'1�1�'lfn�::i:ld�1�Y. 

����- Fuel block�. manufacturing artificial, A .  GAS ENGINE D .  d "  Micheroux . . . . . . . . . . . . . . . . . . . .  . 

16N ITER� I f:��!�������J!:1i;,:�:����: : : : : : : : : : : : : :  
7 1 1 , 995 
712.:i21 
712. a:l6 
712. 271 
712 . 3(17 
7 1 1 . 919 
7 1 1 .fJ59 
712. 02[. 
712. 1 59 
712.231 
712. 044 
7 1 2 . 1 70 
7 12.248 

" Game, A. F. Knight . . . . . . . . . . . . . . . . . . . .  . 

Game apparatus, R. J. Graham . . . . . . . . .  . . 
LATEST T Y P E .  BEST MADE . Game apparatus. C. W. Wagner . . . . . . . . . • 

Using Natural Gas, ( 'oal Gas. Prod ucer 
Gas. and Gasoline di­rect from the tank. 1 to 40 H. P., actual. 
The Springfield 

Gal! Engine Co. 
21 W. Wasbin!Cton 1St.  

Springfield, O. 

For Marine, Automobile or Stationary 
Engines. Fully Gnaranteed. Write for Circular. 

The CarllMle & Finch Co., 233 E. Clifton Ave.. Cincinnati. Ohio 

T O O L S 
FO R M EC H A N I CS. � Send for Free Catalogue No. 1 6  B .  � 

The L. S. Starrett Co., Athol, Mass., U. S. A. 
TShtl TANDEM Gas Engine 

For Gas or Gasoline 
10, 15, 20, 25 and 50 H. P. sizes in stock at 

bargain prices. Stationary use only. 
Northern Engineering Works, 

64l. Atwater St . •  Detroit. Mich. 

Game apparatus, A. Voege . . . . . . . . . . . . • . .  
Gamf' apparatus, A. S. Alexander . . . . . . . •  
Game board, H. Cooper . . . . . . . . . . . . . . . . . •  
Garbage can, W. S. young . . . . . . . . . . . . . . .  . 
Garment support, H. Braley . . . . . . . . . . . . .  . 
Garments or the like, strap connection for, 

M. Dattlebaum . . . . . . . . . . . . . . . . . . . . . . .  712. 36a 
Gas apparatus, acptylene, E. Bournon� 

ville . . . . . . . . . . . . . . . . . . . . . . . . . .  712. 1 16. 712. 1 1 7  
Gas lighting deVice, A. Simonini . . . . . . . . . .  7 1 2 , 1 56 
Gas motor, L. A. C. Letombp . . . . . . . . . . . . 7 1 2 , 3na 
Gear, regulating, W. A. P. Werner . . . . . .  712, o2S 

, near whppl, V. W. Mason, Jr . . . . . . . . . . . . .  71 1 , 01)1 
' Gearing, change speed, O. �I. Carman . . . .  7 1 1 , 037 I gr�s�:

at;:l�ticl��� ��ep
a
a�at��

ne���orthe manu-
facture of hollow, W. Buttler, reissue . 

Globe holdf'r, E. L. Wheeler . . . . . . . . . . . . .  . 
Golf ball. �'. H. Richards . . . . . . . . . .  7 1 2 . 4 1 1 .  
Golf club, B. A. Joule . . . . . . . . . . . . . . . . .  . 
Grab hook. J. Perdue . . . . . . . . . . . . . . . . . .  . 
Grapple, supporting, A. T. Dudlt'y . . . . . . .  . 
Gravity feed lubricator, automatic, '1'. R. 

12.049 
712. 0�9 
712.41:1 
712.38a 

m:m 
Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  712.254 

Greenhousf', C. Ickes . . . . . . . . . . . . . . . . . . . .  712, 135 
Gun rack. H. N. Whitcomb . . . . . . . . . . . . . . . 7 1 2. 428 
Hammpr, pneumatic, C. H. Shaw . . . . . . . . 712, 4:38 
Hammock, I. E. Palmer . . . . . . . . . . . . . . . . . . 712, 202 
Handle for bags, satchels, etc. , W. Roe-

mer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  712. 2(J6 
Harmonica, mouth, H. Hohner . . . . . . . . . . . .  7 1 2 , 3S0 
Harness, Drum & Doyle . . . . . . . . . . . . . . . . . . 7 1 1 , 951 
Harrow, W. J. Doyle . . . . . . . . . . . . . . . . . . . •  7 1 1 , 950 
Harrow, J. J. Furthmiller . . . . . . . . . . . . . . . . 7 1 1 , 956 
Harrow tooth bar. T. R. Wallis . . . . . . . . . . 712. 22 1  
Harvester, J . J. Kennedy, reissue . . . . . . . .  12,050 
Harvester, Pridmore & Webber . . . . . . . . . .  712, 40!) 
Harvester attachment, corn, M. F. Hughes 712,382 
Harvester, corn, H. H. Bowerman . . . . . . . .  712, O:�6 
Harvester grain carrier, W. Fost{>r . . . . . . . .  7 1 1 , 955 
Harvpsting machinp, bept, F. M. Oeder . . . .  7 1 2 , 086 
Hat felting machine. J. S. Taylor . . . . . . . 712. 466 

P E R F E CT · P U M p · POW E R . �:rdli��
e
t"
s
·f
O
?·StI���

nk
c�·r�; 

. .  �t�.; . .  �dj��t
·�bll�12.338 

is attained only in the G. F. Chapman . . . . . . . . . . . . . . . . . . . . . . . 712. 260 

T�
h
�R ROTAR Y  :U�P� Hea����:'nar:'

pe����I�� . . .  �����.
n
.
i
.
s
.�: . . �' . . . �': 712.4�3 

simPI: a�3 d�;�b����ll Hen protect�,r, J. F. Siems . . . . . . . . . . . . . . . 712,339 

pump bot or cold fluid I Hinge. F. F .  Tryon . . . . . . . . . . . . . . . . . . . . . . 712.219 

no 8i�1l!3r����anl�eq���� I r��)l;.�:, C���ki�g �op�;!\�;s', "R� ' Fo'r���t : : : : :  +��:�g� 
r,ower at least cost. All parts I Horse shop, B. F. Gosnell, Jr . . . . . . . . . . . .  712, 37a nterchanl{eable. Made of i Horseshoer' S  box, J. B. Fladby . . . . . . . . . . 712. 289 
iron, steel or bronze. Can be : Hose patch, Thomas & Stumph . . . . . . . . . . 712,019 

. . driven by helt. motor or en- i llub. ballbearing. T. R. Garnier . . . . . . . . . .  7 1 1 . 9fi7 gme attfchllient. Large Illustrated. Catalogue free . I Hub pivoted J H Genter 712.293 
TAB E R  P U M P C O . ,  3 2  W e l l s  St.,  B u ff a l o .  N . Y  • • U .  S . A. Hun:an treat;"e�t apparatus." i: ' i. " ii��t� 

FRICTION DISK DRILL 
FOR L I G HT WORK. � 110.8 These Great Advo.ntage8 Z 

The speed can be instantly changed from 0 to 1600 without 
stopping or shiftmg belts. Power applied can be graduated 
to drive, with equal safety, the smallest. or largt.st drills 
within its range-a wonderful economv it! time and great 
saving III drill breakage. Itir Send tor catalogue. 

W. F. & JNO. BARNES CO., 
Est..'l.blished 1872. 

1999 Ruby Street. Rockford. Ill. 
A G O O D I N V E ST M E N T 

Fur $1 .1 � :O';,.7>\�1 �eN�J'.Yo'{,�gr':M,n?�lff�fta�� tions f<'r iparninl{ TELEGRAPH 
OPERATING. 

th�[a.:.�tra���tl:t��� to earn �ood wages. 
�end 25 cents for uni· versal datinJ;l stamp, 
by mail, postpaid .  Send for our catalog. 

EsI.ab!ished 1879. 20 Park Place New York. 

ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  712.375 
Hydrocarbon burnf'r, F. L. Carter . . . . . . . .  7 1 1 , 9:{6 
Hydrocarbon burner. Kittle & Harpham . .  712 . 1 42 
Hydrocarbon incandescent burner, liquid, 

A. Albrecht . . . . . . . . . . . . . . . . . . . . . . . .  . 
Incandescent hurner head, ']\ Gordon . . . . .  . 
lndpx rod loek. eard, E. ,Yo \""oodruff . . .  . 
Insulated rail joint. G. L. Hall . . . .  712. 1 31 .  
Insulator, J. L. Shreffler . . . . . . . . . . . . . . .  . 
Inventory and appraisement blank, �\ 

712. 3n2 
712. 1:]0 
7 1 2 . 1 61; 
712. 1:i� 
71 2. 440 

Shock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 2. 1 01 
Jar and cover. S. J. Raymond . . . . . . . . . . . . 712.0n4 
Jar holder, safety, W. W. Blossom . . . . . . . .  712, :m5 
Jar or bottle press. J. Haley . . . . . . . . . . . . . . 7 1 1 . 962 
Joint for pipes. fittings, or other connec-

tions. M. Dean . . . . . . . . . . . . . . . . . . . . . . . .  7 1 2 , 047 
Journal bearing. W. G. Vernon . . . . . . . . . . .  712.420 
Knife and fork support and knife sharpener, 

comhined, G. C. Worthington . . . . . . . . . .  712.22� 
Knohs to spindlps, a ttaehing door, A. B. 

Vanps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Ladder, Rtf'P, S. S. Adkins . . . . . . . . . . . . .  . 
Ladle stopppl', J. H. Allendorfer . . . . . . . . .  . 
Lamp, 1\1. �I. Johnson . . . . . . . . . . . . . . . . . . . .  . 
Lamp, carriagp, I. H. Atwood . . . . . . . . . .  . 
Lamp, Incandescent, vapor, A. J. Simpson, 

712.02:1 
712. 351 
7 1 2. 1 1 1  
712.071 
7 1 l , n�U 

Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  712. �41 
Lamp socket, electric. H. T. Paiste . . . . . .  7 1 2 . 149 
Lantern pInion. A. H. Neureuther . . . . . . . 7 1 2. :125 
Latch. E. S. Cowan . . . . . . . . . . . . . . . . . . . . . .  7 1 2 . 1 21) 
T,atch, lldjnst :l hlt· g'ravity. R. E. Millpr . . . .  712, 1 45 
Latch. door or gat". C. ,r. Moore . . . . . . . . . .  71Z , a l tl  
Lathe. n.  G.  Edmond . . . . . . . . . . . . . . . . . . . .  7 1 2 , 277 
Lpdger, loosf' leaf, II. P. Gorman . . . . . . . .  712,297 
Lifting machine, "'. H . .  Tordan . . . . . . . . . . . .  712,072 
Lim{>, Rpparatus for draining cl';\'stals of 

sll]fatp ofl C. S. "Th( ·f'lwrigllt . . . . . . . .  7 1 2 . :�47 
Limpkiln. A. P. Broomf'll . . . . . . . . . . . . . . . .  7 1 2.2fi1 
Liqnin bl'ukp, Diamant & )Iargoni . . . . . . . .  7 1 2 , 048 
Llqnors, disppnsing malt, C. A. Bartl i " . .  7 1 2 , 4:n 
LivE" rolh:O:l gf'ar cover and frame for, II. G. DHtbf'nllpr . . . . . . . . . . . . . . . . . . . . . . .  71 1 , 1H7 
Lock. Ree Bottle Jock. 
Lock, C. I\:n{>bler . . . . . . . . . . . . . . . . . . . . . . . . 7 1 2 , 078 , 
I 
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" WO LVE R I N ' 
Mail ponch deliverN. H. R. Kpnnpdy . . . . .  712. 141 E '  l\Iat('h hox filling and closing machine, F. 

Gas and Gaso l i ne Engines Mea����
fP[ap.: . . �;."ji. "N��h : : : : : : : : : : : : :. : : :  m:m 

STAT I O NA RY d MAR I N E I Meat. �Iaki.ng a prpparatlOn for prpservlllg. 
"'iV I ., an . I MUl'knVlts & Gnthmann . . . . . . . . . . . . . .  . o verine is the only reversible Mechanieal movpmpnt, II. Edmonds . . . . .  . Map.neGa� Engine on �hemark�t. Mf'chanieal movpmpnt F. J. Donoughe . . .  . 

���e:�
e
Il�����;: ri��:�:n:�J ��� '1 1\:IeChan�cal motor, .1. ' Cardiff . . . . . . . . . . . . .  . 

gineer. Absolutelysaje. Mfd. by MechanIcal power, D. R. Myers . . . .  : . . . .  . 
7 1 1 . nQf) 
712,276 
7 1 2 . :366 
712.309 
712. 147 

WOLV E R I N E  M O TOR WORKS 
1 Medi�al :Iectrical apparatus. automatIC. A. 

• 1 .  & J. C. Vctter . . . . . . . . . . . . . . . . . . . . 712.220 12 )furon Street, 
Grand Rapids, Mich. (CGntmuea on page 317) 

© 1902 SCIENTIFIC AMERICAN, INC.
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Apple 
Are positi\'ely the best 
built for StatIOnary, 
Automobile and Marine Gxs Engines, either touch 

��Tt>j�;��h:1:;�er�)i��h; 
m:mufacture of Igniting lJ y n a III O !l, Magnetos, 
C;overnors, Coils, Plugs, 
etc. Write for printed 
mattt-T. The Dayton 
EIl't'tri(>ul MUllrCo 
Company. No. 80 South St. Clair St., Dayton, Ohio, V. S. A. j'IOew 'YOl k �tock ('arried by Cha.<i. Eo l\I1 I 1er, 91 Reade Street, N. Y.; 
��ilf��l;}�i� ����e;1 i;:�)!i��I�. ; 

D�t��ar:rn��r
ctill:;!if�g�·a i;.\l�n 

S��:� 
cRl ri",d by Electric Gas Lighting Co., 195 Devonshire 8.treet, Boston, Mass. 
Dunham, Carrigan & Hayden Co" San Francisco, Distributing Agents 
fur Padtie COMt. 

THE MIDGET DYNAMO O R  M OTOR.  
wei

f,
bt � pounds. Will ligbt our 6 

�gipritr6 ��ft�.
el

�s
e
;���grP�'ii�:: 

velop 1-32 b .  p. Wound 
for voltages 4 or 6 as de­
sired. Other voltages up 
to 110 to or<ler. 

ar Se'IUZ stamp .tor 
illustrated cireulars. 

RESTFUL SLEEP 
In Camp, on the Yacht and at Home. 

"Perfection" Air Mattresses, 
CUSHIOXS and PILLOWS. 

Style 61. Camp Mattress witb Pillow attached. 
Also showing �lattress deflated. 

Clean and Odorless, will not absorb moisture. 
Can be packed in small space when not in use. 

lIT Send for Illustrated Catalogue. 

MECHANICAL FABRIC CO. , PROVIDENCE, R. I . 

T H E  H O P P E S  
Feed-VVater Heater 
Heats and Purifies Water 

and Removes Oil 
and Grease. 

Send for new cataloll of Heat­
ers, Purifiers and Separators 

H O PPES MFG. CO . 

2 5  Larch St., Spri ngfield, O. 

DVRABLE PINIONS 
- FOR -

Oldsmobi le  Transm ission Gears 
If you have an Oldsmobile you can appreCiate the 

pl�asure of having pinions in your transmission gear 
which will run quietly and are at the same time durable. 
\Ve can furnish such pinions. Write us. 
T H E  NEW P R OCESS RAW H I D E  C O . ,  Syracu se,  N. Y. 

1 0  PER CENT. To 50 PER C ENT. SAV E D  
o n  a�l makes of 

Headquarters fQl· Buymg, Selling 
and Exchanging C!l.meral or Lenses 
Photographic Suppl ies of every description. The bargains 

����e�8����:uIll�:t��d' cft:i�;:: 
and Bargain List-maIled free. 

Dept. 1 4 K ,  N. Y. Camera Exchange, 1 1 4  Fu lton St. . N. Y. 

Chicago- New York 

20 
H o u r s .  

On the basis that " Time is money," 
the use of the " 20th Century Limited" 
over the Lake Shore & Michigan South­
ern Railway will prove a money earner 
for its patrons. 

Runs daily, in each direction between 
Chicago and New York in twenty hours, 
via Lake Shore 

and Michigan Southern �y. 

and New York Central. A train for 
busy people. 

Saves au entire business day. 
Five sumptuous cars furnishing all 

the conveniences of the leading hotels. 
Send for copy of "Some Privileges 

for Lake Shore Patrons " and " Book 0 f 
Trains," containing useful matter for 
travelers. 

A. J. SMITH, G,P.&T.A.,Cleveland, O. 

Scientific American. 
Medicine bolder, magnetic, L. G. Woolley 71 2,447 
Metallic tube without joints, fleJ,:ible, C .  

Rudolpb . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 2 . 4 1 8  
Metals, l"ompound f o r  cleaning a n d  solder-

ing. J.  H .  young . . . . . . . . . . .  , . . . . . . . .  712,230 
Metals, hardening, J.  Dejey . • . . . • . • • • • • • • 712, 365 
Metals, method of and apparatus for elec­

trodeposition of, C .  J.  Reed . . . . . • . . . .  712, 1 53 
Microphone for high tension c urrents, 

Gaillard & Ducretet . . . . . . . . . . . . . . . . . .  712,056 
Milk extracts, making, O. Eberhard . . . . . .  712, 274 
Milk heater, F. D. Talcott . . . . . . . . . . . . . . . .  712, 345 
Milk jar protector, F. S .  Twombly . . . . . . . .  712, 446 
Milker, cow, E. A .  Nugent . . . . . . . . . . • . . . .  712, 326 
Mold, E .  Strauch . . . . . . . . . . . . . . . . . . . . . . . .  712,211 
Mop wringer, H .  Giberson . . . . . . . . . . . . . .  712,294 
Musical instrument tracker, E .  S. Votey . .  712 , 1 62 
Nailing machine, J. W. Reed . . . . . . . . . . . .  712,331 
Nt'edle making machine, E. Fontaine . . . . . .  712, 054 
Nest, trap, W .  P. Wlllett . . . . . . . . . . . . . . . .  712,348 
Nipple, nursing bottle, C.  A. Tatum . . . . . .  712, 157 
Numbering o r  marking machine, A. B .  Neill 712,324 
Odor distributing apparatus, C. T. Brad-

sbaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  712, 1 77 
Ordnance sigbt, L.  K. Scott . . . . . . . . . . . . . . . 712, 420 
Oven illuminating device, baker 's,  A. 

Barenz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  7 1 1 . 93 1  
Packing casp, C.  L. Shelton . . . . . . . . . • . • . .  712, 100 
Padlock, permutation, A. Nadeau . . . . • • . .  712, 084 
Paper box making machine, H. Inman . . . .  712, 068 
Paper making machine. T. A .  Boyne . • . . . .  712,038 
Papt'r making machines, wire guide for, 

J.  A. White . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pen, reservoir, R. T. Gillespie . . . . . . . . .  . 
Ppnholdf'r, fountain, G. W. lIabie . . . . . . .  . 
Pht'llylgylcil1, making.. W. HpntschpI . . . . .  . 
Photographic bath apparatus, (j. S. L. 

712,468 
7 1 1 , 958 
71 1 , 988 
712, 190 

Kennedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 1 , 978 
Photographic detector device for passen-

ger can�, automatic, }1'. W. Brooks . . . .  7 1 1 , 935 
Photographic plates, reducpr for overexposed. 

H .  G .  K rieger . . . . . . . . . . . . . . . . . . . . . . .  7 1 2,313 
Photographic purposes, lens system for, 

E .  Lohmann . . . . . . . . . . . . . . . . . . . . . . . .  . 
Photometer, E. T. Turney . . . . . . . . . . . . .  . 
Photometer, C. P. Matthews . . . . . . . . . . .  . 
Picture exhibiting and taking machine, 

7 1 1 , 985 
712. 346 
712, 397 

W. N. Selig . . . . . . . • . . . . . . . . . . . . . . . .  7 1 2 , 462 
Pin, A. A. Mannings . . . . . . . . . . . . . . . . . . . .  712,:n7 
Pin keeper, C .  G .  Pingel . . . . . . . . . . . . . . . . .  712, aaO 
Pin reainf'r, C. N. Brown . . . . . . . . . . . . . . . .  7 1 2 , 252 
Pipe sections, means for punching rivet 

holf's in sheet metal, G.  1\1. Livingstone 712, 4B5 
Placket fastener, skirt, J.  P. Famous . . . .  712, 280 
Planter, corn, }-'. F. Smith . . . . . . . . . . . . . .  7 1 2 , 1 02 
Planter, corn, E. M. Heylman . . . . . . . . . . . . .  712, 453 
Planter, sCPu, }'. Berlin . . . . . . . . . . . . . . . . . . 712,175 
Plastic materials, press for making build-

ing or paving blocks from , J.  A. Joyce. 712,073 
Plate straightening machine, C .  L. Huston . 712, aOO 
Playing ball, E. Kem psball . . . . . .  712, 387. 712, 388 
Playing ball, F. H. Richards . . . .  712,412 to 71 2.416 
Plow foot and scraper, combint:'d, C .  C .  

Darnell • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . .  712, 362 
Plow o r  cultivator handle, ;T.  G. Johnson . .  71 1 , 975 
Plow wheel adjusting device, A. O .  Art-

man . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .  712,031 
Plows, combined stop and release mechan-

ism for, V. T .  G ilchrist . . . . . . . . . . . . .  7 1 2.371 

���!�t'
an1�·!l,

ena. 
JBa���lt�� . : : : : : : : : : : : : : :  ���:��� 

Pole structure, F. H. Lincoln . . . • . . . . . • . . .  712, 394 
Polyphase ind�ctiQD regulator, C. P. 

Stein1ltetz ," . . . . . . . . . . . . . . . . . . . • .  712, 103, 
Portfolio, I .  R .  Jackson . . . . . . • • • . • • . • . . . .  
Potato masher, J.  D .  Coney . . . • • • • • • • • . . • .  
Power. See Mechanical power. 
Power mechanism, reCiprocating, A. R. 

Clarke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Prepayment attachment, E. A. Reeves . . . . .  . 
Press, C. H. Casper . . . . . . . . . . . . . . . . . . . .  . 
Press fpeding mechanism, W. R. Moyers . .  
Printing frame, F. J. S .  Gilbert . . . . . . . . . .  . 
Printing machine, blue, Knox & Wakefield . .  
Printing press, G. S .  Heath . . . . . . . . . . . .  . 
Printing press, M. L.  Severy . . . . . . . . . . . . .  . 
Printing press feed gage, E. L. Megill . . . . .  . 
Proppllf'r, reversible, M. H. Depue . . . . . . .  . 
Propplling device for buats, portable, I. R. 

712, 463 
712. 1 37 
712, 264 

712, 361 
712, 004 
7 1 1 , 938 
712.400 
712,295 
712.076 
712, 064 
7 1 2 , 099 
712, 198 
7 1 2, 123 

Miller . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  712,081 
Pump, E .  E .  Hendrick . . . . . . • . . •  7 1 1 , 965, 7 1 1 , 966 
Pump, Lippy & Patten . . . . . . • • . . . • . . . . .  712, 395 
Pump attachment, F .  F. Semm . • . . . • . . . . .  712,01 0 
Pump connection, L. Rumboski .  . . . . . . . . • .  712,461 
Pump for measuring, mixing, blending, or 

diluting liquids, R .  G .  Whitlock . . . . . .  712, 1 64 
Pumping wells, powt:'r device for, J. J .  

K w i s  . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .  712,31 4 
Puzzle or toy, G. W. Sheridan . . . . . • • . . . . . .  7 1 2 , 430 
Rail expansion joint �oupling, track, J. W. 

McBurney . . . •  � • . . . . . . . . . . . . . . . . . . . . • .  7 1 2 , 320 
Rail, E. Scblegel � . . . . . . . . . . • . • • • . • • • . . . .  712,337 
Rail joint, J.  Volzer, J r  . . . . . . . . . . . • . . . • . .  712, 1 60 
Rail joint. D. O. Brunner . . . . . . . . . . . . . . •  712,255 
Railway erossing. E. J. O ' Neill . . . . . . . . . .  7 1 2 , 404 
Railway rail, compound, J. N .  Crabb . . . .  712, 1 21 
Railway Signal, G. L. Wilson . . . . . . . . . . . . .  712. 430 
Railway signal, electric, C .  V .  Richey . . . . 712, 333 
Railway signal system, electric, E .  P .  

Jessop . . . . . . . . . . . . . . . . .  , . . . . . .  7 1 2 , 1 38, 712, 457 
Railway spike, safpty, Betts & Whittaker . . 7 1 2 , 245 
Railway switch shifting mechanism, E. W .  

Keyes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  712, 074 
Razor st:-opping device, F . ,  R . ,  & O. 

Kampfe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  712, 385 
Razor stropping machine, F . ,  R . ,  & O. 

Kampfe . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . .  . 
Rf'duction furnace, H. E. Vosburgh . . . . . . .  . 
Refractory stopper, .T. H. Allendorfer . . . . .  . 
Respirator, Jacobs & Black . . . . . . . . . . . . . . . •  
Rivet strip, J. S .  Stokps . . . . . . . . . . . . . . . .  . 
Rock drill buffer device, R. B.  McConney . 

712, 384 
7 1 2 , 1 61 
7 1 2 , 450 
712.304 
712, 422 
7 1 1 , 998 

The Youth's 
Compani on 

will give its readers 
during 1 9 03 

6 Serial Stories, each a book 
in itself. 

50 
200 
250 

. 000 

Special Articles contributed 
by Famous Men and Women. 

Timely Editorial Articles on 
Public and Domestic Questions. 

Short Stories by the most pop­
ular of Living Story-Writers. 

Short Notes on Current Events, 
Science and Natural History. 

Amusing Anecdotes, 
and Sketches. 

A nnual Subscription Offer 
Every New Subscriber for 1 903 who will mention this publication or cut out this 

slip and send it at once with name, address and $ t • '15 will receive: FREE- All the issues of The Youth's Companion for the remaining 
weeks of 1902. 

- The Thanksgiving, Christmas and New Year's Double Numbers. 
- The Youth's Companion Calendar for 1 903, lithographed in 

------- twelve colora and gold. 
And The Companion for the fifty-two weeks of t 903 - a library of the best read-

ing for every member of the family. DU9 
Announcement of the 1 903 Volume and Sample Copies of the Paper sent Free. 

THE YOUTH'S COMPANION, BOSTON, MASS. 

THE MOST MODER.N AUTO 
ELMORE AUTOMOBILES. 

Practical, Durable 
Efficient. Easy to 
��e�j�

o
Jo::le ��f-

i n d e r  m o t o r ,  
smooth Illiding mo­
tion. 2 models, $800-
$1500. Get further 
Information free. 

E LM O R E  MAN U FACTUR I N G  C O . ,  C l yde , 0 . ,  U. S. A. 

ELECTRIC 
MO TORS 

We are offering tbis month a 
armature, electric motor 
for $O.9�, I postalle 15 
cents ext.ra in United 
States). These motors 
are carefuUr built and 
will run at hlllh flpeed oD 
one cell of battery. Just 
the tbing for driving 
small models, toys, etc. 
Every boy should have 
one. New catalog list-
��n�;�f��:�f :r.��J: 
Bent with each order, or 
send stamp for It. Fin­
ished parts witb instruc­
tion for above, SO.1�, 
(postage 15 cents extra). 
L. W. GILLESPIE, Marion, Ind. 

Increased Salary Over 100 Per Cent. 

ROC������f'l,Ui:� . .  ��t
.
u

.
r
.� . ���i�.� . ��l�, . .  �: .�: 7 1 1 , 999 B. F. B A R N E S----... 

E L EV E N -I N C H  S C R E W  
LAT H E  

H aving been obliged to make my 
own way in the world before I h ad a 
chance to get a practical education, I 
soon found that the man with the 
working educ ation !rot the pay. while 
the others got the h ard work. I ac­
cordingly started in to improve myself 
by study. After studying from text­
books and at night schools with but 
little succes s ,  I enrolled in the I .  C .  S. 
Since I enrolled I h ave secured better 
and more interesting employment, do 
not work so hard. and my pay has 
been in �reased over 100 per cent.  I 
am now holding a position as first­
cla s s  m achinist on experimental work 
for the United States G overnment. 

Rock drilling and blasting apparatus, sub-
marine, R. G .  Packard . . . . . . . . . . . . . . . . 712,002 

Roof, F. L. Kane . . . . . . . . . . . . . . . . . . . . . . . .  7 1 2 , 1 93 
Roofs, laying, F. L. Kane . . . . . . . . . . . . . . . .  712,308 
Rotary engine, H. T. Dunn . . . . . . . . . . . . . .  7 1 1 , 952 
Rotary engine, W. Z. Stuart . . . . . . . . . . . . . .  712, 105 
Rotary engine, T .  P .  Butler . . . . . . . . . . . . . .  7 1 2 , 1 1 9  
Rotary pngine, C .  D. Janssen . . . . . . . . . . . . .  712. 456 
Rubber boot or shoe, A. T .  Schprmf'rhorn . .  712,437 
Rugs, machine for preparing strips of cur-

pet for making, H .  Liebman . . . . . . . . . . .  712, 460 
Rule hol<ler. J.  W .  Keeley . . . . . . . . . . . . . . . . .  712,140 
Sad Iron, .T. Kalmar . . . . . . . . . . . . . . . . . . . . .  7 1 1 . 977 
Sad iron. Jones & Jobnson . . . . . . . . . . . . . . . .  712.307 
Safety book. A. M. J.  Novella . . . . . . • . . . .  7 1 2. 085 
Sail bank. J. M. Into . . . . . . . . . . . . . . . . . . . . .  7 1 2 . �Oa 
Sanitary toilet sheet, E. F. Lankenau . . . . . .  71 1 , !l81 
Sash fastener, J.  A. Johnson . . . . . . . . . . . . . .  7 1 2 , aOn 
Saw handle, J.  Chambers . . . . . . . . . . . . . . . .  7 1 2 , 452 
Saw setting machine, C. young . . . . . . . . . . . . 7 ] 2 , 220 
Scale, automatic weighing, C. L.  Bond . . . .  7] l , !l:H 
Seal lock, E .  Tyden . .  - . . . . . . . • . . . . . . . . . . . .  7 1 2 , 1 121 
Seal lock, G. B. Edgar . . . . • . . . . . . . . . . . .  7 1 2,27ii 
Seal, snap, E. J.  Brooks . . . . . . . . . . . . . . . . . 7 1 2 , 2f)O 
Seed drill, A.  McWhorter . . . . . . . . . . . . . . . . 7 1 2 , H2:l 
Seed separator and cleaner, cotton, W. 

O. Coleman . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 1 2 , 2fl3 
Seeder and fertilizer distributer, combined, 

L. D .  Moorp . . . . . . . . . . . . . . . . . . . . . . . .  . 
Seine pursing apparatus, C.  H. Gaffney . . .  . 
>lelf sealing jar, J. S. Du Bois . . . . . . . . . . . . .  . 
S('parator. Sf'e Centrifugal separator. 

71 1 . nn6 
7 1 2 , :170 
71 2, 049 

X('wpr catch basin, E .  I{plly . . . . . . . • . . • . . .  712,194 
Xpwing huttous to fabrics, maehinp for, J. 

T. Ilognn . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Hewing maf'h ine plait folder, J.  Most . . . . .  . 
Spwing machine tucking guide, R. J. Kelley. 
Shade holdpr, window, W .  S .  Axtell . . . . .  . 
Rhaft drivpr, H. E. Eberhardt . . . . . . . . . . . .  . 
Shaft hangpr and bearing, E. O. Lean . . .  . 
Rhf'ars, Z. I.. . Bre,,'pr . . . . . . . . . . . . . . . . . . . .  . 
Shpal'ing machinf', gate, C.  A. Bertsch . . .  . 
Rhinglp, F. Rnndpl . . . . . . . . . . . . . . . . . . . . . .  . 
Ship ' s  course rp('ording apparatus, J. Hopf' . 
Rhop, A. T. E. Smitb . . . . . . . . . . . . . . . . . . .  . 
Sh()f� deaning machinf'. W. Richardson . . . .  . 
Shoveling board. veblcle, J.  A. & J. G .  

71 2. 1 91 
7 1 2 . :109 
7 1 2. 1 95 
71 1 . no 
7 1 2 . 273 
712. a92 
7 1 2 . 0:J!l 
7 1 2.2H 
71 2.09:1 
71 1 . n71 
71 2 . 442 
71 2, :1:�2 

Paxton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 2 . �28 
Show case COVf'r, barrel or pail, J. C.  Thi-

beault . . " . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 2 , 423 
Sifter, ash, I. H .  Taylor . . . . . . . . . . . . . . . . . .  71 2,01 8 
Silk. artificial. H. S.  Mork, et al . . . . . . . . . .  712, 200 
Slide- changing mechanism, M . · Berger . . . . . •  712,034 
Smelting furnace; W. F. Hannes . . . . . . . . . .  712, 374 
Smokeless combustion furnace, C .  Wegener 712, 467 
Soap and Illak.lng _same, B. L. · Johnson . • • •  712,069 

(Contmued on page 318) 

C U TT I N O  
For foot or power as 
wanted. Has power 
cross feed anfl com-
ht�

nd ��:�e. 
A �t���t�h 

tool. As.k us for print­
ed matter. 

, ..... �ra::ztiI�1W B .  F .  BARN E S 
C O M PA N Y ,  

Automob i l e  Engine Bu�?�ess 
After careful te8ting we oll'er to the 
��,b'I�: �t�i�£rg,��;:u�d Engine 

Hli.�
e
r��

n
8t��k�.YL��r:h�

r
�i����: 

21 in. Base 8x12 in. Weight, Engme. 95 lbs. 3 crank shaft bearings. All 

;oDJ':igf t;:�Nl�:r�
f �i�oel�e. 

Arris!ri� 
boiler pumps connected from cross 
head. Plaln !lide va]ves. We also 
build running gears and make parts. 

Rockfo rd, I I I .  

I"IIAEF}'}:R, H l' N C E  & CO., • Loe\,port 
Successors to SHA EFFER, BUNCE & l\I A RVI:>J. 

Learn How to 
Ma.ke $3,000 to 
$15,000 a Year 

We want gentlemen of standing and repnta· 
tation in every town who are in a position to 
interest well-to-do peopl e in a first-class invest­
ment proposition. Those who can devote part 
or all of their time to us. can make from $3,000 
to $15,000 a year. Experience not absol u tely 
necessary if you are made of the rigbt stuff. 
Preference given to those appl icants whose 
references and standing are the highest. 

D .  N .  G R. A V E S  
9 1  M i l k  S t r e e t .  B o s to n .  M a s s .  

HUGH J .  \VHITE, Washington .  D. C. 

We h ave hundreds of endorsements 
just as strong and convincing as the 
foregoing. You owe it to y ourself 
to find out just what we can do for 
you. Our advice has put m any a m an 
on the road to progress and pros­
perity. You should ask it at once. 

Fill out and send In the Coupon TODAY. 
• • • • • • • • • • • • • • • • • • • • • • •  

• International Correspondence Schools, : 
• Box 942, Scranton, Pa. + 

Please explain how I can qualify for position 
marked X below. 

+ 
+ 

�r------------.r-r------------, + f- Mr,ch a n i c a l  Eng ineer _ H y d r a u l i c  E n g i n  .. r + t- M a c h i n e  Designer  t- M u n i C i p a l  Engi neer + t- M e c h ' c a l  D raft. m a n  f-- B r i d ge Engi neer + f-- Fore m e n  M a o h l n l s t  _ R a i l road Engin  .. r + I- Fore m a n  B l a c k s m ith _ Surv eyor + 1- Fore m a n  Too l m a k e r  f-- M i n i n g  Engi neer + • Fore m a n  P atternm'er  1_ M i n e  F o r e  .. l n  + . 1- Fore m a n  Molder  f-- S a n itary Eng in  .. r + • Gas E n g i n eer 1_ Architect + • Refr igerat ion Eng l n ' r  t- Arch ltec' l  Drafta m a n  + • I- Traction Eng ineer _ S i g n  P a i nter + + _ Electr ica l  Engi neer _ Chemist + • Elec.  Mach.  Designer I- Sheet·Motal  D raft. + • Elect r i c i a n  t- O r n a mental  Dlligner + • - Electric Light'g S u pt. 1_ N a v i gator + • - Electric R 'y  S u pt. t- Bookkeeper + • Telephone Engineer t- Stenographer + • _ Telegraph Engi neer I- Teacher + + - Steam Engineer t- To Speak French + + - M a r i ne Engi neer 1_ To Speak German + + C i v i l  Eng ineer To Speak S p a n ilh + • • • • 
: Name : + • • Strut <51 No. • + • 
: City State : • • • • • • • • • • • • • • • • • • • • • • • • • •  
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Scientific America.n NOVHIBER 8, 190.2. 
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the [drill Halld-book '"A , "  12t1 pages du POll t . . . . , . . . . . . . . . . . . . . • . . . . . . . • .  7 l�. 400 
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�� ri� � �  
a �  � �  a. �. Only gasohne lamp in the wo�ld �.i. 

lighted direct with a match bke � gas. �lade In a l l  styles .  � � • � Such business as agents are BOW l\1 1i1 l)l doing never before known. Ex- � 
V • � elusive terntorj. Catalogue N. l\1 1i7 

I� CAlI'TON INC. LIGHT CO.,  � II • � Canton, Ohio. A�Wt 
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helm . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . .  . 
Sl'ced ebnuglll!! tlevh:e,  "" . '1'. l".!lUllIPS • • • • •  
Spike ex t rueto l". \Y . C .  )lo n i l l  . . . . . . . . . . . .  . 
Spinning ring t ru tHI{ appura tus, \V . \\�elcb . .  
Spoke fustelwr, B.  B . Howl'r� . . . . . . . . . . . . . 
Spring motol" ,  .T . S. Hay . . . . . . . . . . . • . . • . . . .  
Sprocket whel'I , F. �I. Bisht'l' . . . • . . • • • . . •  8prock f't: wbeel . H . A .  PoppcnhUl:;ell . • • • • .  
Stacker, s t r 8 w ,  A .  :\1. I(olp . . . . . . . . . . . . . . .  . 
Stucker, w ind , .J . '''. l-leatoll . . . . . . . . • • . . • . .  
Starching llllWhilll' .  E. H .  HfJ'inold . . . . . . . .  . 
::Hation indica tor, .r. D. Kn(,pdlci' . . • • • . . . .  
Steam bo l ler , C .  iJipdrPllch . . . . . . . . . . . . .  . 
SteallJ Pllgillt", P. PU llIsPll • . . • . . • . • • • • • • • •  Steam geuPl"Iltor,  \V . . K I'pa r�OIl . . . . . . . . .  . 
Steaw trap, it. F. P l a t t  . . . .  , . . . . . . . . . . .  . 
�team trap, � i l k  & Light . . . .  " . . . . . . . . . .  . 
:'lteam wasbillJ: a n d  I l ll l'if.r i l ig 'I P I)(l I·a t \1�,  .1. l.. . Et.ll1('r . . .  
Steel, manufacturing, H .  K uoth . . . . . . . • . .  
Stencil cutting apparll tus. K Elliott . . . . . . .  . 
Stencil cutting macb i IlP , S. Ellio t t . . . . . . .  . 
Stenci l puneh , J.  Horm lJ.'· . . . . . . . . . . . . . . . .  . �tf'l'eOfil"Op(', knockdown, I I .  :\1 . Reicht'll-

hach . . . . . . . .  , . , . . . . . . . . . . . . . . , . . . . . . . 
Store servi<:l� uppa rutuR, U . . J .  :\1 iller . . . . .  . 
�tove leg, ball beariug. O. A. Dahl . . . . . . .  . 
Stovepip<, ventilatillg' attach ment , H. H .  

Hpm ph l ll . . . . .  : . . . . . . . . . . . . . . . . . . . . . .  . 
S t l'Hillel' ,  R. H. Casswell . . . . . . . .  , . . . . . . . . 
Street clf'uning apparatu s, ] ) .  I. Langworthy 
Sugar molding apparatus, .J . It. Langloi� . .  
Suspl'uder:o'l, L. Stprll, t ' t  a l  . . .  , 
Switch throw or sto ud , C. K Hrown . "  . . . . . . 
Switch throwing dev ict',  .\ . •  Jnll l l�oll  . . . . . . .  . 
Hwitcb throwing IDt'ch n u i s m ,  eh·etrh- or a l l ·  

i.l � . -4�!)  71�,�j! l  
7 1 2 , OX:: 
7 1 2 , l U! 1  
7 1 2 , 0:)7 
7 1 2 , �:12 
7 1 1 , 11:12 
7 1 2 , 20[. 
7 1 2 , :1 1 1 
71 1 , !l0-1 
71 2 , (1( ;:. 
7 1 2 . H :1 
7 1 2 , :Wn 
7 1 2 . 0SS 
7 12 , 41 Ii') 
7 1 2 . (I,"'IH 
71 2 , H 1  

7 1 :!, ; : I iS 
7 1 2 , aSH 71 2 , 124 
7 ] 2 , 1 25 
7 1 1 .H7� 

712, 4 1 0  
7 12. 31!� 
7 1 2, 1 22 
7 1 2, :377 
7 1 2 , :J60 
7 ] 2 , 3 1 5  
7 1 2 , afl1 
7 1 2 , 0 1 6 
7 1 2 , (I�1l i l 2,no5 

B INO(��.i�e�R .  ! G A S  O L I N  E 
l' lUali H" an opera glass More l E N C I N E S � �ra'!':.rf��,����rt2,�r��Jfa'i.�� Heir! 

M a r i n e  & Stat i o nary .'-

Q U E E N  &. CO . I from 1 ·4 to 1 6  H. p" 
. . A t b oroull(hly satisfactory engine . ��Ii!!IjP'" Optual and SCtf'l1tiflc ImltJ"u- at a moderate price. _ mf'nt IVork.s, Wrtte for catalogue. 1 0 1 0  Ch est n u t  Street.  I T H E  C L I F T O N  M OTOR W O R K S .  1 0 1< K :  5 9  Fifth A ve. P H ILAD �LPHIA, P A .  2:l3 E. CllftlOn A v e . ,  Cincinnati, 0 ' 

fOR tXTRA HtAVY WORK '1- .�.�.��� 
E VA N S  

:;YllC�t��t�I��; �;'<1��� t�;·� I�er I.:: . il�i:�i� : : : : : : :  m:m ��'iIg�gie'J}�
e 

o�r"<; .
o
;J��

r
�

e�;.I��
r 

r���. 
P,¥g�s::"I;: 

Tnbulating mechanism, D . . r. T. H i t' l t . . . .  7 l 2 , oGU llsed in its construction Is 

VacuumCap 
'rhi8 appliance will massage 

the scalp snd I n crease circula .. 
tion without rubbing or irrita­
t i o n .  It will titop hair from fall­
in� out, e ncoura�eB tl hea lthful 
�rowtb and i S ll uarantaect tO llive 
satisfaction. Address 

Tag,

. 

bat pin. 1�. A. lteinelllul l  . .  

, 

. . . . . . . . . .  7 1 2. 1 5-' 1 druwn from a SPf'Cial, sterl. &llc'l 
Tank indie-a tol', .Tohllsotl & Cu lll£'roll . . . . . . .  7 1 2. 070 temper:ed by R parent. pmCt'N8. 
Telegraph fiubma rine cable C l'f'hol"t ' & produclfl� the s t r o n g e s t .  
, .  � Hj�nh>;'. . . . . . � . . . .  : . . .  : � . .  ', . . . . . . . . . � . :; Z 1 1 , !I-l "� �g�:h

l�8tex�!��n ��)
s

tE::�
i
fa�:� ;t,�t�������J '

a tt� ch� {'I?:,
Ph

�
l
.
t ',i< . �(:'·'.��l�; :':�: 7 l �: 1�� I every wire in it i s separately tested to insure perfection. 

2d Floor. Wilsh ire. Cleveland, O. 

Tl'lephone exchange c1,·(·nits,  sll'nallng IIml . B R O D E R I C K  & BAS C O M  � O!E CO . , , . 
s w i t ehboa rd apparatn� for, D. S. HllJ- 809 �. linin "'t.,  fii'T. l.OlJI , MO., U. S. A. 

EVANS VACU U M  C A P  CO . •  
l'ullertoll B1d,2'. �t. LoulB, Mo. 

BABBITT METALS. -::HX IMPORTANT 
formulas. SCIENTI FIC AMY-RICA'S S U P PLEMENT 1 1  �3. 
PI': ce 10 cents. For sale by 1\1 unn &; Co. snd all news_ 
dealers. Send for catalollue. 

WE L L DRILLING 
Machines 

OVf1r 7 0  sizes a n d  �tyles. for drilltng eithpr deep or 

e:hallow wells ill any kind. of soil or rock. Mounted 
on wbeels or on siBs. With engines or norse p.owers. 
Strong simple and durable. Any mechaDlc can 
opf1rat� them easily. send for catalog. 

WILLIAiUS BROS., Ithaca, N. Y. 

fish . . . . . . . . . . . . . . . . . . . . . . . .  ' . . .  7 1 l , !J7:: 
'relescopf' , binocu l a r ,  Bausl"b & Howw('l . .  7 1 2, 1 1 3  
Therapeut Jc batb, A .  Pfister-Scilmidhaust'r. 7 1 2, 436 
Tide o r  otlwr motor , .J. T. Copituorn . . . . . . 7 1 2 , 1 80  
'f i e  fast"ne r , E . •  ' . 1't'lddat . . . . . . . . . . . . . . .  71 !! , �08 
Tie plate, W. (;olul "  . . . . . . . . . . . . . . . . . . . . .  7 1 2, 1 2H 
Tie plate machillt',  F. ,Yo 'Vood . • . . . . . . . .  7 1 2, 1 67 
Tile, batHing, H. L. V a n  Ztle . . . . . . . • . . • •  7 1 2, H')R 
Tiling, C. Worth . . . . . . . . . .  , . . . . . . . . . . . . . .  7 1 2. 1 68 
T i re fustelh ' I' ,  R. )1 . Conllablt, • • . . . • . . . . . .  7 1 2 , 1 70 
Tire, wb�l'l,  H. Barnard . . . . . . . . . . . . . . . . . .  71 2 , O::ta 
Tires, maebhw for el)llippi ll� vphic}p whepls 

wltb 1'1Ibl)('r, A. S .  K rotz . . . . . . . . . . . . .  71 1 , !lSO 
1�otlster, S ilvt-' r  & l'�ripdla llel t'r . . . . . .  , . . . . . . . .  7 1 2 , :�40 
r.robacco stpmm l11g" allel ht)oking JDHch i n f" ,  

P. J .  H n rt . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Toilet fixturt' .  L. )J . Hoopt · r . . . . . . . . . . . • . .  
Trolley tru("k, ov('rhpud, \Y. .J. Sumner . . .  . 
Tug, shaft. T. \V. n u v h'� . . . . .  .' . . . . . . . . . 
Tu rbhw , thl 1 d  prt'S8t1 1'P, I I .  F. Fulla J:ll r . . .  . 
TUl"bhlf', r(,vf' l·tdhlt� stt'U ltl, H. F. T�·1.n ek . • . .  
TUl'rt't , revolv i n g, H i rh hol'H & Bostrom • • . .  
Twine holdpl",  A . ,  L, & O.  SOVpl iUH • • • • • • • •  BOGAO'T GAS ENGINES Twyer, cOll vO't"t<-r . W .  A .  1·'leld . . . . . . . . . . .  . 

'" Umbl'e l ln , c. C. Dollison . . . . . . • • . . • • . . . .  

Double Cyli nder, 50 h .  p. �!:��: �: �. '�.Ill����':.��r : : : : : : : : : : : : : : : : :  and upward to 5(K). Valve for wu tpr gages, autolllu ti c SHfpt�· ,  
FARRAR « TREFTS, A .  Hlt rtwlg . . . . . . . . . . . . . . . . . . . . . . . . . . 

Steam Engine 6: ��:�::, :::�'\"t�·�m�I . f'�;I��r,.� 
. �;,il;';'; · 'n : . J: Boller Works . . . .  I h 7 ] .) 1 " 1  54 t o  56 Perry �t.reett val��, 

t 
r�dlH·il�g: · L·. · 'SChl;tt� ' : : : : : : : : : : : : : :  7l 2:0�{) 

BU FFALO, N. Y. Va lvp , st(>RIll f' llgine cut off, C. A. M a rrdt' r .  7 1 2, l fl7 

___ _ !la!�wQue on Applicalion �:��l�:� . .  ;�����, r:'\MO�: g�h��:11 P
ft

lt:
i
t�: : : : : : :  m:;;�� 

TOOLS AS A TOPIC 
must b e  interesti ng t o  every bandi­
craftsman. There is a mine of infor­
mation in 
Montgo mery & C o . ' s  Tool  Catal o g u e  
wbich enumerates thousandtl of tools. 
Capital handbook of reference. Pro.­
fusely lllustrated. Sent by mail for 2.1 cents. discount sheet included. llON'l'GOlU:R ",  & co., tOo F ulton St., "X e w  Y ork City. ----------------

This Is a 
R. O L LER 
BEAR I NG 
Not a GRI�IH�G 1I,whinc 

,'('hiele, motor, "T . J .  & G. Lalit"> . . • • . . . • . .  7 1 2 . 1 ! 1 1 i  
V p h i e l t  .... 1"11 1 l 11ing gea r, .J. G .  H e s s  . . . . . . . . .  , 7 1 2 , :{7� 
Veh i('}PR. devi('e for IpAst'lii ng tllP lIois(> of 

v i h l"lt t lOll i n .  H. (; . Farr . . . . . . . . . . . .  71 2,281 
Vl'�st'l hohli ng devi("p, G .  E. T i tcom h . . . . .  7 1 2 . 2 1 :l �:�:�D':� ' (���{!'.i n� . O

li,� .ShH:.It),;�l.g: .  � . . .'�I.H.l:'�·�(�I� : : : : +��:��i 
Vhw. .J. Dodge . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 1 , n-lS 
Y i st' jaw u t t n ehml'l l t ,  J. C ,  I A nw l AolI . • . . . . .  7 1 2 . 1 ::0 
VotillA" machi IH', R Lot' . .  , . . . . . . . . . • . . . .  7 1 2 . 0j!l  
,,'-ngoll hrnkf'. h ay • .  J .  A. Pli t t  . . . . . • . . . . . •  71 2 , t l ! l 1  'Yashillg UlH (.'hhw ,  C .  "r�l lT'�n . • • • • • • . . • • •  7 1 2 , -127 'Yateb . "'. I-I. Fi tz Gprnld . . . . . . . . . . • . . • .  7 1 2, 1 85 
"�ateh hox . Ull1D1 i l1 u ted, C . A rllold . . . . . . . .  7 1 2. 1 1 2  
Watehm.,'. W .  II.  Fltz (Jerald . .  7 1 2 . 285 t o  7 1 2 , 2�7 
\Yatcb('n�t·, 1'(' vPl"slble, 'V . H, ['"" i t z  G('l"nlcl . . 7 1 2 , 28� 
\Ya ter e10l:'l�,t ,  I. ,y. Da�' . , . . . . . . . . . . . . . .  7 1 1 ,  fi-W 
�" u t('r dm.d . (; . I'; .· {'m! t ' rh l l l  . . . . . . .  ' . . .  7 1 2, 022 
""nt" I' ("lo�('t ("onp1ln,:,  H m i t- h  & :\I(>�Hlt'. 

71 2.01 2 to 71 2,01 ·1 
\\"utpr ('}m�pt ,  �b i p · s  . . T, L. :\[o t t ,  .Tr . . . . . . . .  71 2, 1 -1:6 

E",,'e ry j-A U T  RolllI!&. 'Ya tf'l" ('lnSt�t vt�ll t ill:l t i l l g- u t tiH'hIllPl lt ,  r. \Y.  
S,·h ultz 7 1 2 , 207 Plain he:nin!;s alld t'aged 

roller bearings rub and 
Irri nri. Send'for cireular. 
American Uoller 
Bearing Co. � a:? Bin-

ford St., BOSTUS, �l AS';. 

THE "A. R.  n." l'XFOI.DED. 
K .  FRA:->KLIS PETF.RSOS, 1 65 I .ake St., Chkugo, II I .  
'�ell.  \tg'r.  ,,'estern Dept. 

University Shoo 
(Trade, �l ark) 

Heaviest oily "rain leath­
er--tan colored or black. 
Waterth;rut construction. 
Comf,)rt9.ble and netLrly 
i n d estructible. Send for 
pamph let . 

'7 
J.  P. TW AU UELI. 12tO�t212 lI arkt't Street --.-;:: ...... � 

Philadelphia. 

Big Money 
is paid at Christmas time for 
Artistic Novelties. Learn 
Pyrography (Burnt Wood 
Etching) a n d  you can make 
the handsomest, best sell· 
ing articles that will be of­
fered. With our PANOK 

OUTFIT, Pyrography is easily and quickly learned. 
It is the latest and m<>st popular decorative art, and 

�u
e
tNte ����I��JK"Sou��'i� :����t!h':,s ��� ��� ful, InstrUctive, money making present you could 

JPve. Write for full details ' 
F. F. RICK 6: CO., 519 nain Street, Buffalo, N. Y. 

"·a t p l' P]f'Vll tor,  (,Olll''II'PS�l'tl n i l', "' . l\fcK t't,. 7 1 2. 401 
\Yeigb in� m a f·hint'. ,,". E .  Rh'p . . . . . . . . . .  7 1 2 , 006 
""hifflf'trt'p hook. ('la rk & "� ht·pl(lr . . . . . . . .  7 1 2. 21l1 
Whlstlo ' .  "tPIlIU .  1. Andprsnn . . . . . . . . . . . . .  7 1 2 . 2:1:1 
"·indmill .  .T . ..-\t'schltm u ll lI . . . . . . . . . • . . . . •  7 1 1 , 028 
W indmill .  W. Faubion . . . . . . . . . . . . . . . . . .  7 1 1 .!l54 
"· indow f l'amp, I" . G .  Oldenbu rg . . . . . . . . .  7 1 2 , 40a 'ViI'p fll bri(' for belts 01' apron s, C. Swins-

('oe . . . . . . . . . . . • • . . . . . . . . . . . . • . • • . . • . • •  
"·oodworkhIK tool, V. E. 'V:nmnt • • . • • . . •  
\Vrf>lH'h, A .  E. Chf'Vl'fl tlX . "  . • • • • • • • • • • • • • • •  
\Y l"pnch, .T. F .  Barl"pt t  . . . . . . . . • • • • • • • • . . •  

DESIGNS. 
Busill, wasb, 1'.  J .  M"odt�n . . . . . . . . . • • . . . . .  
Carpt"t, L. H .  Brown . . . . . . . . . . . . . . . . . . . .  . 
Cu rpet , F. A. Hail S . . . . . . . . . . . . . . . . . . . . .  . 
Ca l"lwt, \V. A. Perry . . . . .  , . . . . . . . . . . . . . .  . 
Drinkin� vf'sspl, L. Bessierf' . . . . . . . .  a6, 1 2:;, 
Lamp bod y ,  A .  L. Baron . . . . . . . . . . . . . . . .  , 
'Mirrors, bl'nshes, etc. ,  back for h n n c'l ,  Z .  

F rennd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
R�t1ector for artificIal light. E. L. Elliott . . 
SpOOIH�, et('. , h anrllt:l for, .J. 11]. Straker, .Jr. 

TRADE MARKS. 

7 1 2 , 2 1 2 
7 1 2. HR 
7 1 2 . 1 14:: 
7 1 2, ::!:W 

:l6. 1 27 �6. 1 2S :�o. l �n H6. 1 : :n 
n6. 1 2 �  
:m. 1 2rl 

S(j. 1 �2 
�6. 1 2n 
HII. 1 21 

Bandages, .J . A. B. Schmidt . . . . . . 39, 1 1 4, :m. I I '-
Blood purifier. Geier Sllkweed Co . . . . . . . .  :�f), t a-t 
Rread,  (,,1'aeke-rB, a nd ("ltkes, .Tulier Baking 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . .  ��, l H  
Rutter, butterin ,  and oleomargarin, Oakdalp 

Mfg. Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39, 14S 
Butter, chppse, and condensed milk, I�. 

Hoefelmayr . . . . . . . . . . . . . . . . . . . . . . . . . . . 
CaJl(�el' and tUIDm' cures, I. L. Browning . .  
Chains, Standard Chain Co . . . . . . . . . . . . . . . •  
COlla) and amber, substitute for gum, Dr. 

39, 149 
il9, l HH 
:l9, 1 60 

E. Schaal . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39, 1 53 
Cordage, Travers Bl"Os. Co. . . . . .  ', . . . . . . . . .  39, 125 
Cotton piece goods and cotton �'aI11, Kf'r & Co . . . . . . . . . . . . . . . .  , . . . . . . . .  39, 1 1 6  to :l9, ll R  
Dentine, saponaceolls, A .  L. Calder :JSl, l :n 
Diureticum, Ji""arhenf'abriken of' Elberfeld Co. m.), 1 35 
Fabric, pile. Salt's Textile Mfg. Co . .  :l!J ,119,  39, 1 20  
Feathers and feather products, S w i ft. & 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Fish, cured or dried, Davis Bros . . . . . . . . .  . 
Flonr, wheat, B. S. Bul l . . . . . . . . . . . . . . . .  . 
Food, certain named cerf>al.  Emerald Mann-

39, 1 23 
�9, 1 5 1  
H!l, 1 47 

facturlng Co, . . . . . . . . . . . . . . . . . . . . . . . .  �9, 1 45 
Food, stock, Dr. Koch Vcgptabl" Tea Co. . .  R!l. 1 52 
Gas apparatus, certain named acetylene, 

Aurora Acetylene Co. . . . . . . . . . . . . . . . . .  39 , 1 5Sl 
Glassware, certain named . Qnezal Art Glas� 

and DecoI'Ittlng Co. . . . . . . . . . . . . . . . . . .  . 
Golf balls, Kempshall Manufacturing Co . .  . 
Gum, chewing, Royal Remedy & Extract Co. Heaters, 011, SIIv:er & Co . . . . . . . . . . . . . . . .  . 

39, 1 29 39, 1 30 39,143 SQ,, 157 
lndl!�d ����a�tr�. ii�rt�lnHY�����. 1�1�t 39,1 22  Leather preeervativee, J. W. Cole, & Co . . . , 39,158 J,nbrlcants and lubricating compounds, Iron· 

I sides Co . . . . . . . . . • • . • • . • • . . . • . . . . . . • • •  

(ConUnued 00 page 819) 
39,155 

B ICY C L E  M OTORS. Manufactory Established 1'61. 
A comv1de hnl" of GB,,"olene Mo. L EA D PENCILS, COLORED PENCILS, S L AT E 

t.or" or .,.et.- of' CIt�tI!I"� for Hie:.:de, ! PENCIl �, WRITING SIJA TES, IN KS, STATIONERS' 
A utumoblle, !\I IUllle o� Htal lOllar.\·, h:om I R U BBE � GOOD'-l R ULERS ARTISTS' COLORS I!&' to ;� h.  )" DOIl't fal l H, I!d our prln:s h 0. . . 
before bUYllu!. A \!'('t'nt �Iall lp �t'ts our 7 '"  

R 
d 

S N Y 
k N Y ,·ataloglle. a ea e treet. ew or . • • :-O'n.:F .... ; y  ) I t.(; . (\1. 

2720 Ilrown """', Phibddphi., Pa. GRAND PRIZE,  H ighest Award , PARIS. 1 900. 

THE R.ELIABILITY OF THE WHITE 
HAS BEEN PROVED BEYOND QUESTION. 

. 
In the soo.mile Reliability Contest from New York to Boston and return., ar. 

ranged by the Automobile Club of Ameriea, three Wblte Steam Stanbopea covere(J 
the distance, without stop or trouble of any kind, a perfect performance. 

Two Wblte Delivery Wagons (the only delivery wagons ever completing an 
endurance contest),  also proved their reliability by coming through without mishap. 

These remarkable results immediately following the English endurance run­
in which the White was one of the two machines out of seventy to make a perfect 
record-proves beyond a shadow of doubt the perfection and trustworthiness of the 
Wblte motive power. It ean be depended upon at all times and under all conditions. 

Write for fuli/artiCll!ars, including Pro/. TILUrston's report on our steam 
generator, an tlie official reports of importallt etldttrance contests. 

WHITE SEWING MACHINE CO. (Automobile Department) , Cleveland, Ohio 
22 Union Square, New York N. Y. 609 Main Street Buffalo N. Y. 509 Tremont Street, Boston, Mass. 12 \Voodward Avenue, Detroit;..Mich. 300 Post Street, San , Francisco, Cal. 300 Rose Building, Cleveland, uhio. 

N O VV R E A D Y .  

Co III pressed Air 
ITS PRODVCTION, VSES AND APPLICATIONS. 

By GARDNER D. HISCOX, M. E. 
LARG E 8VO, 

PRICE. bou nd in ' 

AUTHOR OF " MECHANICAL MOVEMENTS." 
820 PAG ES. 547 I LLUSTRATIONS,  

Cloth, $5.00. Half MQrocco. $6.50. 
A complete treatise on the subject of Compressed Air, comprising its physical and operative 

properties from a vacuunl to its liquid form. Its thermodynamics, compression, transmission, expan­
sion , and its uses for power purposes in mining and engineering work ; pneumatic motors, shop tools, 
air blasts for cleanin� and painting. The Sand Blast , air lifts, pumping of water, acids and oils ; 
aeration and purificatIon of water supply ; railway propulsion, pn eumatic tube transmission, refrigera­
tion. The Air Br�ke, and nu�erous appliances in which compressed air is a most convenient and 
economical vehicle for work-with air tables of compression, expansion and physical properties. 

A most comprehensive work on the subject of Compressed Air . 
..-- A special Ulul!ltrated circular of this book � 
....,. will be sent to any addl'e"l1 on application. � 

M U N N  
Publl8hers of the Scientific Amerloan, 

&. c o . �  
361 )J'roadwa!:J, New York. 
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NOVEMBER 8, 1 <)02.  Scientific Am.erlcan 
HEN;a Y CAREY BAIRD & CO.. �Iedlcal compound for certain named d18-

I NDl'STRIAL PUBLISHERS,BOOKSELLERS .., 1M PORTEH�, �lprt::��I;'·· fl�l!q���I'gh�' H�d *�ld��tii.jI;I;I" 'ni Ii 39,138 
:m, l :n 
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:m, 150 
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8 1 0  \Valnnt 8t .. Phi ladelphia, Pa,,
' IT.'''. A .  �Ipdl('\lIt. Co. . . . . . . . . . . . . . . . . . . . . . . . . . 9''':.Our New and Rtvixed Catal?1!,1U of Practical. a nd lledtcine for rheunm tic and neuralgic I-lU itlg, Scienit,no Boo",!, 92 pa'P" Iivo.; a (>atl}/ovue of ]JQok. 1m liquid, Dill )led lelne Co. . . . . . . . . . . . . . . .lletaUf;tl"!llI. M1.�'jg. r08P�ctingl M1nera�, GeOlO'lll, !  MedicineK, tonic, LtU'imm'e & Co, . .  ' . . . . . . . •  ::;'Y1�st!;:::1I���f;; ���:lc���%1U at.; � C����a;} I (!U. �l ive • .  WPR ve l' & Stf!,rl'Y . . .  : . . . . . . . . . . •  

Books on Sanita'1l Science Gas l({tttng Plwmbing. etc. I a pel , cer tain na1l1ed, E. �l. (: i1m,a n  . . . . . : 
aud our other Catalogues tlnd C'inuJ,ars. the whole CDtvrinQ I'H lJer sto("k , c" .. t n i l l  named, " . \ 8 l'coe & 
every branch of SCIt'UCf uJiplin(l() the Art", 8ent frEe a'lId Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • • 

Tree oj pO,stage to tll1YOllt' in anl/ part of the 1wwld 101w �:t>1l8, tOUl.' t R i.n . L. E. "'u t� I'IlUt ll Co . . . . . • 

wUl lum'Ulh his addresl$. Soall, Rhll\ lng, .1 . B. W i llinwH ('0 . . . . . . . • . .  
Starch fur fnoel P l l l"l }USPH. A . .. � .  StH lp�" " " StOVf'� uncI .. all�t'�. H. H i t-'8Spl . . . • . . . . . . • . •  

:m, l t7 
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:\9 , 1 �2 
:19, 146 
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\H�F'm�n�Wu�o�fJY �=� mP,ll are ctlllinil for every day are 
trained m�J1. Our bookl et U How to 
ra�

r
t� a�

o��;�fufl��::a:�ri�est� 
for a copy. IT' S FREE. Our courses for bome study includ e 

Enll'ineerinll', IIIu8tratinil', 
Architectnre, Decoratlnll', 
lnininll'. Jonrnalism, 
Metallnru, Bookkeepiq, 
Art, StenoKraph)', 

and Enll'1i8h Branche8. 

SEND FOR CA.TALOGUE 6. 

E LECTRICAL E N I I N E E R I N G  
TAU Q HT B Y  M A I L .  

Writs for O nl'  Free lllu8trated Book. 
.. CAN I BECOME AN ELEC­

TRICAL ENGINEER ? "  
\\'e h'9.ch Electrical Enginet!rlllit'. ElectriC Lightina-, 

Electric Rallwa.y •• Mecnantcal EngineerJDg, Steam Engi· 
neering, Mechanical Drawiolit. :\t :,·our �om@' by mal l .  
InBtitute Indoned by Thos. A. Edison a n d  otben. 
ELECT RIC Al. ENGINEEU I N STITUTE, D.p" A. 1140.1148 W. lNId St. New York. 

I Can Sell Your Real Estate 
nO matter where It Is. Send descriptiOD, state price and 
learn how. Est. "916. Highest references. Offices In 1"4 cities· 

W. M. Ostraader. 1893 N. A. Bldg., Philadelphia 

BOOKKEEPING 
TAVGHT 
FREE ! 

:��:::�:� ��·lIN� I·::j·HU�:·C'bE·hi��:!:·:�II:r · Pl�;'�;);l��i : 
I' ndf'l'wt'u l". et'I't u i u  nuulPd, YOlll}J,!'RtoWll 

1 ) 1'.'- U oodH ( ' 4 1 ,  • • •  , • • • • • • •  , . . • • • _ , • • • • •  
" H l'lIifdH'H und Hlwllu('s, E. CahnH n & Co . .  

"'fi l l  eOvt·ringH. (]I'('ol'u tivp, �tllndal'd TahIt' 
Oil ('loth Co . . . . . . . . . . . . . . . . . .  , . ' . . . .  . 

"'mdwloth!o; modI' of knit fabrif'N. B. Lod.g� 
) "'t ll��.t� ��.: . .• �l!�� � � : �'��l!'t:I�� � ����1�1���'����1�� I "· in���;1 I1

br8.��t.P.H: . .  1��� . ��·����I.P.s: , ."� ' 
. .  

��: . . ��': . 
LABELS. 

" DI't'89 Gno<lR, ,0 for dl'l'SK Ilom]s • •  J .  'Yu l Ill-

311, 1 12 
:l!l,1114 

�II, 124 
3!J, l 1 �  
:19, 1 61 
:\9, 1 42 

maker . • .  . . . . . . . . .  . . • .  . . .  . . . . . . . . . . . . !l , G l l )  
""�lectro-Pur8. and Blpetl'OlUlris To bIt- "Put­

ers, " for mllllutactnrpd watl'l', J�lt'et I'U-
Sterilizing Co. . . ,  . . . . . . . . . . . . . . . . . . . . 9, 512 

"Home Trude Cigar, " fOl' ciga rs, Ch. G. 
:Uannhlll'dt & Sons . . . . . . . . . . . . . . . . . . .  9,5 1 4  

" L a  1\Iodf'rni a . "  tor ciga rs, American Lit ho-
graphic Co. . . . . . . . . . . . . . . . . . . . . . . . . . !I, 5 1 1  

" Rameslte Cemt"nt," tor cement , H. G .  
Knapp . • • .  . . .  . • .  . . . . . . . • .  . . .  . . .  . . . . . . 9,515 

"Rcheonley Pure Ry<, , "  for wh isky, Schenley 
Dlstlllpry , Limited . . . . . . . . . . . . . . . . . . .  1I,51 � 

PRINTS. 
"Ladies' Appa l't'l. " for ladies' a pllarpl, Mt'yer, 

Both & ('0. . . • • . . • . . • • . . . .  , . . . . .  , . . . • . . . .  568 
" Thf' K i nd YOUI' G l'amlfatof'l' Utwtl , "  tOI' 

whtsk;t·. Bt'l'ullPlm Bros. . . . . . . . . . . . . . . . . .  500 

A printpc] copy of thp specifi<>:t tion 8 nd draw ing 
of any pah'ut In thp fUl'f"going l ist , 01' any pntpltt 
i ll print iSSUt'd sim'p 1 863, will  bp fUl'nishpd from 
this officp for 10 cpnts, pl'oytdpd thf' nalllE" 811o.l 
Humbpl' of thp pntpnt df'sirpfl and thp datp hI' gi ven . Addl'P88 Munn & ('0., :161 Broft dway, New 
York. Canadian patent. mn�' now l)t� nbtn itH'd hy tbp In, 
ventors for any of thf' inventions nawl'd In thp for.'· 
gOing list. For terms and further particular'S 
address Munn & Co., 361 Broadway, New York. 

NEW BOOKS, ETC.  
CLOUDS AND WEAT H�;I! SWNS.  By Com­

mander D. Wilson-Barker, R.N.H. 
London : Office of "Knowledge." 
1902. 16mo . Pp. 31.  

We are glad to see that Command .. r n .  
Wllson-Hal'ker's admlrltble papers on e iouds, 
contributed to t lw patges of "Knowledge, "  have 
iK'en republished hi book form and that they 
are thus given a' more pprmanent value. Com­
mander Wilson-Barker has i l lustrated his hook 
with admirable pictures 
and has presented the 
tracHve manner. 

of various doud forms 
subject In a most at -

THE SCHOOL OF ARCHITECTl:RE. Universi­
ty of Pennsylvania. Second Series. 
Part III . ,  Part V. Large quarto. 

a 
Watch 

THE OBER LATHES «For T urning Axe, Adze, Pick, 
Sledge, Hatchet. H ammer, Auger, 
�'Ile, Knife a

,

ltd Chisel Handles, 
Wbt1fletrees, Yokes, Spoke�, Porch 
Spindles, Stair Baiu8tero T�ble 

- and Chair Legs and other Irr�R'ular 
work. 

uP"" Send for Circular A. 
The Ober Mfg. Co., 1 0 Bell  St . ,  Chagrin Fal ls,  0.,  U.S.A. 

Stiffen." COlli 
Watch Ca ... 
:�f;�:��r!1K�i ��:t 
long without wearing too thin. to safely protect tbe works. If 
you want a watch case for pro. tection, dnrablllty and beanty, 

Ihe BOIIII with the key. 
trade-mark Stamped 

Send for booklet. 
THE K EYSTONE 

WATCH CASE CO • • 

PhiladelpillL 

------ THE FRANKLIN DYNAMO ��� 60 Watts, 1 0  Volts, 6 Amperes 

h l1.OOO to 4.000 revolution.. Seh of mate-
tl r!aJs, finished parts, comPle.te machille •. 

�'or amatenr constructlon- very eftIotent. 
Will dri ve a dental engine. sewlog ma­
cbine or small 1atbe ; run 8B ... generator. 
will fuml.11 current for .Ix 6-candle 

It!o FRANKLIN ::J:&�·flr.r.lft"w��0���9. CoRl. 
Model Shop 

Parsel l  & Weed. 129·131  W. 3 lat St. ,  N .Y . 

Tne Directors of the Correspondence In8titnte of America have decidrd to award a limited nnmber of Free Tuition Contracts. in the follvwillg courses t u r  hOllie stuuy : Illuatratln8'. Carjclltu I e. l'd .. Writing, .JOIlPuIlU8m, Proorreadlo",SteDogPllpb,·. Bookkepp_ 
l'�b:;�:.�t*�:!t:ll:=:f!t�·;'."::d ,�,��'t!::! :'!'l���:���IIj,�I::;;;��:�Ue'f.i:I-;.��rl0r Wlrl .. " aud 

No TUItion }'pe will be required until our institution has pOllcated you auu tlt:CU{cU l or you a. polition. Write 
for Free Tuition Contract, and mention th" course w l l ich int"rests you. 
CORRESPO�DENC'" INSTITUTE OF AMERICA. BOX 889, SCRANTON, PA. 

ELEOTRIC ITY .  l'°Jrn:fn?o.Mst:.:.i 1�t��8: 
Wlmshurst Machine, 'l'elegraph Instrument. Electric 
Bell, 6 Books, 10 cents each. 

Bnbier Pnb. Co .. Box S, Lynn. Ma8s. -'-'
T H IS eiATS N EW..-E-RSEy . " 

dara�� w�f�� �����r��::f!' ���t�I�':,��,f'l,"y�Ii�': 
and forms to PHILIP LA. WRENCE, late Ass't Secretary 
of State, Huron, 8eadle Co .. South Dakota. 

VOLN EY W. MASON & CO. ,  
Friction Puneys, O lutches & E levators 

P R O V I D E N C E ,  R. I.  

Experimental & Model Work 
Cir. &; t&d,lic, free. Wm. Hardam & Son .45-61 Rose St.,N.Y. 

MATOH Factory Machinery, W. "E. WILLJA.III8, 
_____ M_fr., 217 South Chnton St., Chicago, U. S. A. 

I CE MACHINEI'!. Uorll .. 8 Enll'lnell .... Breweno' 
and Bouler8' Machinery. THE VILTER M FG. CO . . S99 Clinton Street, Milwaukee Wis . 

SPE C I A L M A N U fA CT U R I N G  SPEC  M � C H I N E R Y  M C : ' L '; E X P E R I M E N TA l W O R K  D I E S  _ '. '  , T A M P I N G  PR OMP ; CLU B !:"  M A C H  & S TA M P I N G  CO 9 1 C  r4 '; � ' LTON _T C L E , F L t � :J  U 

MODELS dt E X P E R IM E N TA L  W O R K .  
Inventions developed. Special Machinery. 

E. V. BAILLAR D ,  Fox B ldg .• Frankl in  Square, New York. 

I t would be difficult to devise a .more per- � Magical Apparatus. I suasive setting forth of a univerSI ty eourse I l.&:!!1 Brand Book CatalolO1e. Over 700 enl{ravIDl's, of study than Is shown In the blpnnlal rpvlew 200. Parlor Tricks CatalOllue free. 
Every Ma.n Should Have a. 

Knowledge "!f Bookkeeping. 

You Learn at HOlne. 

Th" Commercial Correspondence School8 of Rocbes· 
ter. New York, have succes.fully taught. bookkeeping to 
thousands of mt>n and women, fitting them for real ly 
����I���i
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in a permanent po�ltion it you de�ire one. 
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.hould learn bookkeeping so that th"y can keep tgelr own boOks. You can l earn bookkeeping eaf'Uy Hud 
quickly at home by taking ull our COnl'8e, and yun do not 

�:�: \�:'JeaOi�r
t���ou��:; .n y�! �:a�t��:�l!b:rthO: 

fl,OOO gold bond. 
HOW TO SUCCEED IN O lJ SINJ:SS. 

is  8U extem�tve treatise on bookkeeping and businesf'. It tells about the be8t system of account. "vel' deVised. Ir. explains huw you can make more mon
� 

and better 
b::��s

co
a't��l;;rel� I:�e. ";� ';1��gI:.."n��':;v m�:W b��t� 

kfl'eping at your own home ; If you want a better post­
l�1:��l���crea8ed salary, write for the book to-day, 

COMMERCIAL CORRESPONDENCE SCHOOLS, 
Drawer 3 7  D. Rochester, N .  Y.  

itl�nit fpR)oNr
T¥��a pAE8�ai�:a:��m��

r 
t Be Your Own rrinter 

th'eh' Mlllall cost, pUtJI " 8ure source of IncomE: I n  yonr 
hands. Wark at odd momenta can be made profitable. 
Jo:mnl�' lea.rned and operated. Prints from a bmlinefl8cald t o  a IImall neW8paper. The Model Prlnttn .. Pre.., Dept. B, '08 Chestnut St., Philadelphia, Pa. 

T H E B R I G H T  W H I T E  L I G HT F O R  
M A G I C L A NTE R N S  

A Iso for Bromide EnJar.;lng, Copying, Photo-Engraving. 
Intense1y brilliant. very portable, burne kerosene, costA 1 cent per honr. S .. nd for copy �'ranklln Instltnte award 
and l i8ts of Stereopticons, Moving Pictures and Slides. 

WILLIAM!!!, BRO WN & EARLE, 
Dept. 6, 918 Che8tnut St .. Philadelphia. 

Electrical Scient ific N ove lties . 
MODELS OF RAILWAYS, M OTORS, LOCOMO· 
TIVES, DYNAMOS, MINIATUR E  LAM PS, ETC. 
Thou_nds of UDsoltclted testimonials to prove 

that they are safe, practical, durable, and the most 
amusing and Instructive articles ever invented. 
PriCes from tll.I>O up. Illustrated booklet te1l8 
alla.bout them. Sent free. Don't make mistake of w&ltlng until height of hoUda;y ...... on. Hend now, 

E C A R LI S L E & FI N C H CO. 
E .  Cl ifton Avenue, CI NC INNAT I. O. 

intheWorld 

, of t he School of Architecture at the Pnlversity MARTINKA & ('0 .• Mfr'S., 4113 Sixth Ave., New York. N OVELTIES & PATENTED ARTIOLES 
of  Pennsylvania. The unusual ('omblnat ion of  

DRYI NI MACH I N ES .  s. E. WORREI.I •. 

tn)e and paper. the rubricated margins. the Hannibal. Mo. 
Manufactured by Contract. Punching ()1eB, Special Ma­cb lnery. E. Konlgslow & Bro .• 18HlenecaSt. Cleveland,O. 

Inset i l lustrations, the specially dpslgned title 
page and cover, together with the �Ize of the 
pagp itself, unite In giving the review a unique 
position In the ('ategory of university an· 
nouncements. 

Confessedly planned upon new Jines for the 
purpose of presenting a comprehensive a('count 
of the cha racter and environments of a" chltec­
tural training at Pennsylvania. the review sets 
forth in detail the requl l'pments of the cOllrse 
f" om the entrance examination to the com­
pletion of , the fifth or "graduate" year. To 
this end, typical  problems have bpen selected 
whose demands are printed In fui l  together 
with one or two of the best solut ions offered 
In each case by the students. 

The scope of the work In design ranges from 
the simpleI' composit ion problems of the sec­
ond year-among which we notice "An Entrance 
to a Smail Public Library," a "Mausoleum for 
a Country Estate," a "Restau rant for a Fash­
Ionable Watering Place"-to the severer tasks 
Imposed In the fourth and graduate years. Of 
the former, "A Nautical Amphitheater," "A 
Presidential Mansion," "A Municipal Hospital 
for the Insane," sufficiently Indicate the In­
terests considered. The work of the graduate 
year Is ' more mature, and Indicates extended 
tests of the student's powers of composition 
as well as his discrimination In handling th .. 
practical details of competition work of the 
highest class. Mr. Thornton Oakley's " Study 
for a University Group," and Mr. .Tulian 
Abele's "Metropolitan Cathedral," are typical 
examples of this and reflect the highest credit 
on both Instructor and pupil. 
THE AMERICAN TRANSITION. ( Via the 

Buckler and Boss. ) From a Repub­
lic to a Theocracy. Copyrighed 1902 
by the Equinoctial Press, State of 
New York. 1902. Pp. 118.  

STATISTICS OF MANUFACTURES. Co�pari­
sons : 1895, 1900. By Horace G. Wad· 
lin. Boston. 1902. Pp. 39 . 

TWENTy·FIFTH ANNIVERSARY OF THE COM' 
POUND LoCOMOTIYE, 1877·1902. Paris. 
Pp. 4. 

NATURAL PHILOSOPHY. A System of Our 
Kno:wledge of Nature. With an At· 
tempt to Explain the Mysteries. By 
James Ferguson. New Edition. Com· 
plete in one volume. New York : 
The A1l1ance Publishing Co. 1902. 
PlI. 112. 

I PRINT MY OW N OARD S  EX P ERT MODEL MA KERS� Models, pattem., 
Circular'S, newspaper. Pres., 83. al work. W AGNER MFG.liJ� tJo�.:t!.";i. FtJr�
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Type Sf>ttioK eusy, rules foIent. Write tor ('atal(\g, pressel!', type, paper, etc., to 
factory, The Press Co., Merlden , Co n n .  

A PATENT GIVES you an exclusive right to your 
invention for a term of seventeen years. YOli can 
sell,  lease, mortgage it, assign portions of it, and 

grant licenses to mannfactnre under it. Our Patent 
system is responsible for much of our industrial progress 
and our success in competing in the markets of the world. 
The value of a successful Patent is in no degree commen­
sunite with the almost nominal cost of obtaining it. In 
order to obtain a Patent it is necessary to employ a Patent 
Attorney to prepare the specifications and draw the claims. 
This is a special branch of the legal profession which can 
only be conducted successfully by experts. For nearly 
sixty years we have acted as solicitors for thousands of 
clients in all parts of the world. Our vast experience en­
ables us to prepare and prosecute Patent cases and Trade 
Marks at a minimum of expense. Our work .s of one 
quality and the rates are the same to rich and poor. Our 
unbiased opinion freely given. We are happy to consult 
with you in person or by letter as to the probable patent­
ability of your invention. 

Hand Book on Patents, Trade Marks, Etc. ,  Sent Free on Application. 
MUNN fA co .. Solicitors crt Pa.tents. 

Branch OftIce, 
625 F $thet, WaablnirtOn. 0. C. 

Main OlBce, 
361 BR.OADWAY. NEW YOR.K. 
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THE NEW 
W I N T O N  

Beyono question the most luxurious and 
completp. high grade aut.JIDobile ever man-
11factured in America. 

Scientific Americat\ 

Paint or Whitewash the 
Easy-Economical Way 

Save 90% 
Hook's Pneumatic Coating Machine 
Equals Twenty Men W ith Brushes ­
will paint or whitewash in one-tenth the 
time it takes by hand, with better results 
as to appearance and durability ; cleaner 
than brush-work ; no scaffolds nor ladders 
required. No one spending $35.00 for paint­
ing or whitewashing c a n  afford not to have 
this wonderful labor-saving device. A n y ­
o n e  c a n  operate i t .  Figure out the saving In labor. 
We have put " STAY -TH ERE " PAINT 
on nearly everything from Ocean Steamships to Row 

Boats ; from Grain Elevators to Corn Cribs. 
("reather-proof' and }'lre-pronf) 

A substitute for oil ]laint at one-fifth the COflt. Better anri as cheap as whitewash. OUT twenty-four p�e book tells the tale. We i'!hall appredate yonr enquiry. 
F. E. H OOK, 1 1 ·2 7  Hook B l d g . ,  H udson, Mich . ,  U .  S. A 

It will be in the bands of agents and at 
our branch depotH in a very few weeks. 
'l'wenty H. P. motor, new body design, etc. 
If interested in knowing more, write us. I NfW fNGLAND WATCHfS WANTED REPRESENTATIVE THE WINTO"S iUOTOlt CA ltltIA GE CO., 

Factory and General Offices, CLEVELA ND, 0., U.S.A. 
N E W  Y O R K  CHICAGO BOSTON PHI LADELPHIA 

S I An varieties at lowest prtces. Best Railroad 

en 88 Track and Wagon o r  Stock Scale� made. I 
Also 1000 useful articles. including S�teb. I 
Sewing Machines, BicycLe�, Tools. etc. �ave 

Money. Lists Free. CHICAGO SeAL E CO., Chicago, III 

Steam 
T H E  

have a world-wide reputation 
gained by results as accurate 
��:�ka

e
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complet.e watC'hes. Catalo�s 
sent on req nest. 

N E W  E N C L A N D  WATCH CO. 
3 7  & 39 Maiden Lane 131 Wabash Ave .. 

New York Chiooi(o. 
Claus �preckels Building, San Francisco. 

Business men wanted fOf cities of 10,000 and over 
to open exhibition parlors or stures fOf the dis­
play and sale of our 

"KEYLESS CLOCK," 
Just being introduced t o  t h e  public. Clocks are 
sE:lf-winding and run a yt:!af without attent ion : no one will buy key wound cIoel\!; when they see 
��l� lr�:�f
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Grout Carriages i CRq��T A�MB!!TOS 
and upward to invest and abil ity to manage can 
secure agency for cities not already taken ; partie81 
making arrangements now wil l  have name appear 
in our advertisementH. Address The Hnited ,stateH 
Clock t '0., executive offices, No. 405 Broome Street, 
New York. 

MORAN FLEX IBLE JO INT  

R u  n any speed 
desired, o n  any 
g rades. and al· 
ways ., ., ., 

G ROUT BROS .. O RANGE, MASS. 

Orient Motor &yc;le. 

Fi tted wltb. I·he New Orient 3 H. P. Motor. 
:';peed over 40 Miles per hour. 

The Most Powerful Motor BICycle in the World. 
TVrite for Particulars. Aoents Wanted. 

W ALTHAM ' MFG. CO .. Wa1thant, Mass. 

I T  Wi ll PAY YO U TO KNOW U S .  . We build patterns for all kinds of machin­
architecture at reasonable rates. . constructed a line of machinery , 

shaping' and spacing of _the ; 
�. 0,.,·· •. ,._","  of gear-rack and rate . let : 

. to hanu work and much ' 

USED ::Y A:iAcgNE 
FOR ANY P U R POSE 

Stati o nar ies . Portab les . Saw i n g  I) u lii t s, 
H o i st e r s .  E n q i ne s  a n d  P u m p s .  
FUl!:I ,-GasoUne, Gas, Disti l 1ate. 

Send for Illustratpd Caf,al0!11U' a,nd Tp.'lti· 
monials, and �tftte Your POlVer !\Tfed�. 

C H A R T E R  GAS E N G I N E  CO . . B o x  1 4 8 .  S T E R L I N G .  I L L  

J ESSOP'S ST E E LTHB\yr 
F O R  TOO L S, S AW S  E TC.  W� .J E S.SOP '" SOrts. t:g 91 JOHN ST. NEW YORK 

J {'ST RK-\DY. 

S E C O  N �AnE '� O  N D E R \ 
" A  step forward in A eetylene Burners." 

STAT�� LJ� E :\I FeL CO., Ini Chambers St. ,  �ew York ; 5i WashinJ!­
ton St., Chkago ; Chattanooga, C. :-\. A. Sample maile(l for 25 ('ent:.. 

$ 7 50 
II Y D RO·C.\RBO:S. 

20 p("r (·ent • •  � rnde8. 
I OO. lI ne Gu"ol ine Tank. 
a n n . lI ile "" uteI' Tunk. 
HOH Ib",. 6 II ,  P. A(·tunl. 

\" rite for ('atalogllt'. 
FltIED lU A N  . A UTOMOBILE C O . ,  S E. Y a n  B u ren SOtreet. Cbleft2'o, Ill. .��������a

�
��Tr�c� 

� � GOLD MEDAL 
AT THE P A N .A M E R IC A N  E X l'08 I TItl N .  

[F'Send for Catalog.,A;1 
Faneuil Watch Tool Company , 

BRIGHTON, BOSTO N ,  MASS., U . S .  A. 

P R E PAR E D  R. H .  M A RTI N ,  for Steam, Ail' or l�iq ui ds. 

ASBESTOS F IBRE O F F I C E ,  ST .  PAU L  B U I L D I N G  
Made in a l l  sizes to stand any desired 

pressure. 
for Manufactu rers use 220 B 'way, N ew York. Moran F l e x i b l e  Steam J o i nt Co . . I nc ' d ,  14 9  3d East ll t  . •  Lon"VII.1,E. Ky. 

Obe Best Thing on Wheels 
ALL ROADS ARE ALIKE TO 

bhe O L DS M O B I LE  
R.UNS EVER. YWH ERE 

Nothing to Watch but the Road Ahead. 
Our new red cRraloll: illustrates and debcribes it in detail. 

THE PltICE I!'! ltlH H T  

OLDS MOTOR WORKS, DETROIT, MICH. 

A C L E A N ,  H � A LT H Y  S C A L P  
i s  insured b y  a n  "O('c:u>Jollal shampoo with F A I R BA�K'� {';'LYC E R [ � E  T A R  Rnap. It 
�Ieanses and hea\!{ the scaip--lIIakt's !h .. hair soft a.nd glos.'1y-prumotes its growt h . preserves 
Its color an(� prenmts da!Hlrnff. It Installtly produl"es :t rkil, ('rtmmy lather in hard or soft 
water and Imparts a tlebg-htfully refreshing St'nse llf ,·It'llnUne'>s. F A J R HANK'R nLYC ER. 
INE T;\R Soap, sonthest he:�ls and ket'ps the skin soft alltl velvety . Its antiseptic properties 
l euder It the Inost healthful SO:ll) malie. It reIllO\'es , I irt, grease and �rime like lII:tgk. 

�n odO; ':!r�l:t��'��;!�:;�;�� Tt1.� 1��r.�::���dns p
.
Ufl' glyeerine and pine tar and has 

If you!" gro,'er doesn't have it in stock, we will mail a free sample cake, pO!o.tpaid. 
TilE N. K. FAIRBAN K COMPAN Y, Dept. T. Chleol/:o. 

CA�ENDAR. F R EE % 10  1r�1d ci rdcs f'om 10  Fairbank Glycerine Tar Soap ('art�ns, or 
20c. In stampfl Will  secure the Fmry Plate Calt'fl(Jar for 1 90:1. This is the handsomest and 
most ai"t!stic Cai e.ndar creati?n of the year. Beshles the Calendar ·proper, it eontains four 
perfect ItthographlC reproductIOns of hand-painted Yienna plateR. Send to-day. 

Don't fudge 

of the 
quality by 

the prlce-

NOVEMBER 8, 1902. 

C OLD GALVAN I Z I N G .  
A M E. R I CAN PROCE.S S .  N O  R O YA LT I £S. 

SAMPLES A No l NFORMATION ON APPL ICAT I O N .  
N I C K E L 

Electro· Plating 
Apparatus and Material. THE 
Hanson & V a n  W i nk le 

co., 
N e w a  .. k .  N. J .  136 Liberty St., N .  Y. 
30 & 32 S. Canal St. 

Chlc"¥o. 

Free 
Belting 
Test 
" Royal Worcester " old· fashioned oak­

tanned belts known as the best�initial 

cost highest � operative cost l owest. 

Greatest belt power transmitters the 

world has ever known�50 years repu­

tation back of them. 

Let us send you a sample belt to test, 

and to be returned free of expense to 
.you if not entirely satisfactory. 

GRATON & KNIGHT MFG. CO. ,  
Oak Leather Tanners and Belt Makers, 

Worcester, Mass. 

Trousers Fit Better. 

President 
SUSPENDERS 

For the holidays are in 
single pair boxes. Nice 
presents. Fifty cents and a 
dollar. Ask at favorite shop 

or post prepaid from 
C. A. Edgarton Mfg. Co. Box 222 F S h i rley, M ass. 

r:t;l::�\:;tiuic�fv��r��ku;���e'd����: 
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leading- manufact.urers of steam carriages. 
OVERMAN AUTOMOBILE CO. , 7 East 42d Street, New ,," ork. 

!:'elul for Illustrated Circular. 

Dr. Deimel 
Underwear 

After eight years of patient and persistent 
effort, the claims made in beha l f  of the Dr. 

Deinlel rllderwear are universally accepted. 
This 

Pioneer Linen Underwear 
has becolne recogn ized as the correct wear 
for the human hody. giying at once a sense 
of freedol11 and comfort, and afforcl ing pro­
tection against the agencies which bring on 
colds, catarrh. rheutnatism, and pneumonia. 

All �nlline Dr. 
Dehlle l I!:trments 

hear this 
trade-mark. 

For catalogue and 

samples of material 

address 

T h e  DeitTlel Linen -Mesh Co., 
Dept. J. 3-4 91 Broadway. N. Y. 

S A N  FRANCISCO, CAL., W.ASHINGTON, D. c., 
BnOOKLYN, 
MONTREAL CAN •• LONDON. W. C • •  ENG •• 

111 Montgomery Qt. 728 Fifteenth St., N. W. 010 �'ulton St. 2202 Rt. Catberlne St. 
Hotel Cecil, 83 Strand. 
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