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"'titntifit �mttican. THE AlIERICA CUP RACES OF 1895. purpose of "breaking the record" of their transatlantic 
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With the withdrawal of Valkyrie III from the con· breathren. Over a course that is 100 miles sborter and 
test of September 12, the tbird race of.tlJe series was over a line that is remarkably level and free from 
placed to the credit of tbe Alllerican cutter, and the gradients, this special train, which was considerably 
safe keeping of the cup was intrm.ted for another in· heavier than the English train, lllade an averal/:e speed 
definite period to its guardians, the New York Yacht that was one mile per bour faster than that of the 
Club. West Coast train, being 64'348 miles per hour, as against 
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Never in the history of these contests for the blue 63'25 miles per hour for the En�lish train. These arp. 
ribbon of the seas has the racing flag been hoisted both very remarkable performances. For purposes of 
under lUore auspicious and promising circulllstance!!; comparit!on, however, they are useless, until we are in 
and never ha� a contest realized a more unsatisfactory possession of. all the conditions that prevailed. The 
and altogether disappointing close. bare question of speed is in itself no test of locomotive 

The terms of agreement called fo), five races; three performam·e. This is a fact little understood by the 
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of them to be dead to windwllrd and leeward and two public at large; but well understood by engineers 
on a triangular course. I themselves. To judge of two performances it is neces· 

The first race was sailed on September 7. The sary to know: . 
course was laid 15 miles out to sea, against the wind, 1. The ratio of the weight of engine to the weight of 
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was an enorlllOUS fleet of yachts and excursion 2. The ratio of the amount of coal burned, water 
!'teamers in attendance, anll the maneuvering for the evaporated, and oil used per mile to the weight of train 
start, and the start itself, were made alllid a confused hauled. 
crowd of attendant sightseel'''; the spectator!! vaguely 3. The state of the weather, whether wet or dry, and 
speculating as to where the starting boats were an· the force and direction of the wind. 

dollars and JIlt'll emu a '/lear. chored, and the yachts themselves having difficulty in 4. Most important of all, the amount and extent of 
JI�lIdiulf Edition of Sclentlftc American. finding the same. In the first 11 miles of windward the grades and curvature on the two roads on which 

TilE BUJLDING I!WJTION OIr TBI! :SCIENTJIrIC AMEKICAN Is a large and work, the performance of the two yachts was very t'ven. the record is made. 
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n��)?;;,�h��in�a!�O�ul:.��� . Four miles from the mark the breeze hauled to the With all these data to hand a very close estimate could 
b"ullA�:a= ;:'��t=����u�lrlc a}�s����eg.�si!l��uI1��i��'aYr:�g southward and freshened considerably; and, when the be mado} in each case of the actual units of work per­
contemplate building tbls work Is Invaluable. Has the lanrest circulation yachts laid for the mark, Defender was seen to be over formed in a given unit of time. Only after such a com· of any arcblteetural publica

t
ion in tbe world. 

orsll':!�.,';,������:'��' "l��l.:g'!!'lsl:.rtu���e�:�\'i-'te��i3:�<;.a�::� three minutes in the lead. What was intended to be parison, based on &!curate data, as above, could it be 
Combined rate!or BUJI.DDIG lllDITIONwith IIC1ENTJFJC AMERICAN. to one a run home before the wind, with spinnakers, was even approximately stated which performance was the 
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PLEMENT. �.OO a year. '.ro forel.rn Postal Union conntrles. m.OD a year. fender gained rapidly, coming home in handsome 
Expol" Edition of the l!icienliOc Amerlcall. 8tyle, a winner by eil/:ht minutes and forty-nine seconds. 
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itc;; West Indle.Jl:exlco. Cenfral and Soutb America, Spain and Spanish pos- which the first leg was laid to wind ward. In the 

sesslons-wberever tbe Spanisb language Is spoken THE SCIEN1.'lIrIC maneuvering for the start, and ju::!t as Valkyrie, who �=!�c�:. Epi!:>.�b�D
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ea.1 was half a length ahead of Defender and to wind· � �':;::'�rer��: �C!c;: �h���,jlre to secure forei trade. may 
bave l� and band.omely displayed announcements r.U�.bed In Thl. ward, was straightening for the line, her main boom 
edition a a very moderate cost. MUN N ",�oBro������ew York. fouled the Defender, earrying away the latter's star· d� ��'��:e::;�: t.�:::'�"�lt=�. C:::�blc;;'l'cf
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0��y�f?3� board spreader. The Defender pnt about, so as to 

'" 00. relieve the strain on the topmast, speedily repaired the 
.c;a�.::!�'!�� �n�:::Z!���1��f����;��. publl.bers in case of damage, and then set off on a stern chase for the 

English boat. Valkyrie gained in the windward work, 
NEW YORK, SATURDAY, SEPTEMBER 21, 1895. but her lead was cut down on the two remaining legs of 

the counse, so that she eventually came in a winner by 
the small margin of 47s. That Defender should have 

Conren,.. done so well in her disabled condition makes thh, 
(IIIu.trated art.ICles are marked witb an a"terl.k.) second race a moral victory for the home boat. The 
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g�f3':::I�� .... ':.'=:�:!�ri�feF.rlH .::3.1 ��e�l:.°'M5i,;:·::·:::::::: l� timely and interesting comparison. The historical 
Horn combs, tlie manufacture 0f*180 Yaobtraclng. Internatlooal· ..... 1& schooner yacht America is shown on page 185 as she 
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appeared at the time she was winning the cup in a race 
round the Isle of Wight in AU/rust of 1851. It was an 
easy victory for the schoont'r, and the many novel 

SCIENTIFIC AMERICAN SUPPLEMENT features embodied in her design and constrnction were 
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quickl�' recognized and favorably commented on by 
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FIRING OF BOILERS WITH IUXED COAL. 

A very interest ing experiment, and one that ought 
to revolutionize the firing of steam boilers, has been 
in progress at the flour mill of Urban & Company in 
this city for several months and has now proceeded so 
far that positive advantages can be claimed with con· 
fidence. 

The mill has made 1,200 barrels of flour in 24 hours, 
though the ordinary output is much less. The engine 
is a Corliss pattern of about 400 horse power, driven 
by steam generated in two upright tubular boilers 
with twin furnaces and covered with a composition to 
retain the heat. 

The fuel formerly used was run·of·mine soft coal, 
but last. March Mr. Urban, having long been dissatis· 
fied with the fuel, began to use in connection with it 
various proportions of screenings of hard coal. The 
improvement was marked from the first. The amount 
used wall much less, the cost was I'educed, and the 
smoke and soot practieally disappeared. 

When the experiment began, the furnaces required 
fully 1,200 ponnds of soft coal per hour to develop on 
the average 380 horse power. The amount now reo 
quired for the same service is 890 pounds on the aver· 
age. The co'!.l used is one part soft coal culm, or any 
of the cheapest product of the mines, and four parts 
hard coal screenings, such as is not considered valua· 
ble in the general trade and is sold to whoever will 
buy it at a mere nominal price. 

All possible proportions were tried and hard coal 
was used entire, but the present proportion of four to 
one is found to be the best. This affords soft coal 
enoul/:h to cement the fuel into small masses, but is not 
enough to harden it into large mafllses, as was the case 
if a greater proportion of soft coal was used. As the 
soft coal ignites first, it in a measure cokes the whole, 
and the slow-burning anthracite assists in producing a 
very lasting fire, not needing replenishing for a much 
longer time than is the case with clear soft coal. An· 
thracite used alone :fills the grates with ashes, but the 
accepte d mixture burns very free. 

The cost of hard coal screeninl/:S is $1.45 per ton and 
of soft coal slack $1.50. The difference is so small that 
either priee may be taken, and reckoning the con· 
sumption at 900 pounds an hour, which is slightly 
more than the reported amount, a 24 hour run would 
consume 21,360 pounds at a cost of $16.02, reckoning 
$1.50 to the ton. The cost of run·of·mine soft coal is 
$2.20 per ton. At an expenditure of 1,200 pounds an 
hour, which is considered below the average require· 
ment, a 24 hour run on soft coal would cost $Sl.68. 

The saving appears to be largely in the entire com· 
bustion of the coal. If the test. has proved anything, it 
is that a much greater amount of carbon it:I blown out 
of the chilllney than any one has supposed. With 
soft coal there was not only a constant waste in the 
dense smoke that. ruined so many things about the 
city, but a blower was needed to keep up the draught, 
and that carried the particles of carbon up the flue in 
a constant stream. 

With soft coal the chimney had to be blown out 
every twelve hours, but with the present mixture no 
blower is used. The flue is scraped once a week, just 
as it was with soft coal. It is not difficult to see by 
this that the forcin!r of draught costs money. 

The mixed coal is kept very wet; in fact, fairly satu· 
rated. In this condition it does not escape from the 
chimney at all, either in smoke or in fine particles in· 
dependent of the smoke. For the most part there is 
no perceptible smoke and it is never more than a 

© 1895 SCIENTIFIC AMERICAN, INC.



SEPTEMBER 21, 1895. J 
thin jet that does not become darker than a light gray. 
One requirement is that the boiler capacity shall be 
ample. It is from having to crowd the boilers quite as 
mucb as anything else that so much coal is thrown out 
of the tops of chimneys unburned. ThE' above results 
cannot be obtained if the steam-generating apparatus 
is scant. 

A further result is the small cost of repairs, which is 
due both to the style of fuel and the generous boiler 
capacity. Last year, with insufficient boiler capacity, 
the repairs to the boilers cost over $2,200. So far this 
year, with sufficient capacity, the repairs have cost 
next to nothing. 

With the fuel in the above proportion it is found 
that the expenditure of 2 '6 pounds of coal an hour is, 
under the most favorabie conditions, sufficient for de­
veloping one horse power at the Urban mill. 

It is believed that the advantages in cost of money 
and labor and in the ridding of manufacturing centers 
of smoke and carbon deposits independent of smoke, 
which are shown by this experiment, ought to lead to 
the development of a new system of firing steam boilers. 
With such a syst.em in general use coal nowconsiflered 
practically worthless could be made of prime value 
and a n uisance would be abated. 

JOHN CHAMBERLIN. 
90 Johnson Park, ButTalo, August 17. 
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Gold In Photo�raphy. 

It is not our purpose to write a treatise on bimetal­
lism, though the erratic changes in the price of silver 
of late years have added to the difficulties of the plate 
maker; gold being the standard metal in this country, 
the pound's worth of gold which a sovereign originally 
contained is still the measure of its value. It is the 
physical qualities of gold and its lOa Its that we now 
disc1ISS. It i!l not a little remarkable that in the 
present day we never hear of this metal as a light­
sensitive agent. Yet, in the early days of the science, 
there was considerable promise in the experiments 
made in this direction. So long ago as 1840, Sir John 
Herschel investigated its properties at length, and 
these werE' still further examined by Hunt. 
Washing the surface of paper lightly with 
chloride of barium followed by a wash of 

-chloride of gold, then exposing a few min­
utes to the sun's rays the portions of the 
paper acted on by light-first whitened by 
the light-became a full purple brown when 
held in the vapor of boiling water or even 
dipped in cold water. If for the barium salt 
oxalate of ammonia be s ubstituted, the 
paper passes ra!>idly to violet purple; but 
as the same etTect is produced, though more 
slowly, in the dark, it would be difficult to 
utilize this property. Again, using acetate 
of lead instead of barium, we get a paper 
sensitive to light, the faint image so pro­
duced being capable of "development" by 
steam or cold water. Bich romate of potas-
sium and gold chloride solution give a light-sensitive 
paper. When the print is placed in cold water, the 
yellow tint disappears entirely in the whites, while the 
image, which has passed in printing through deep 
brown to bluish black. becomes, according to'the ex­
tent of the solar acUon, crimson, blue, brown, or deep 
black. It is evident that here we have a fertile mine 
of experiment If any one care to work it; but, in mod­
ern photography, the chief interest of gold lies in the 
toning powers of its salts-mainly its chlorides. 

It miKht be thought that little remained to be said 

upon this well-thrashed-out subject; but so far is this 

from being the case, that we may dra w  attention to 

t wo very interesting papers on the qualities of this 

salt which have recently been read before the Chemical 

Society, a brief rE'ference to one of them having already 

been given. When treating of "chloride of /rold," 

most writers have in vie w the acid chloride. Very 

few people have ever seen the pure gold trichloride, 

free from acid. Indeed, Watts says, "the only 

method of procuring auric chloride perfectly free from 

a('id salt is to dccom pose aurous chloride wit h water." 

ThIS aurous salt is made by evaporating a solution 

of the acid chloride to dryness, heating the residue 

to about the melting point of tin, and constantly 

stirring it as long as chlorine is evolved. An 

almost neutral solution of chloriue of gold is ob­

tained by evaporating a solution of the acid chloride 

till the liquid is dark ruby in :!olor and begins to 

emit chlorine. 'Vheu cool, the result is a dark red 
crystalline mass, very different from the usual yellow 
crystals. We may say that we have often pointed out. 
in instructions UpOIl making toning baths, this fact. 
Ordinary solution of commercial crystals of gold chlor· 
ide. or the double salt, is a pale yellow color, but the 
neutral salt solution is entirely ditTerent. it is a rich 
brown_ If a useful.toning solution, uniform in (lhar­
acter. is to be made. it is this brown, not the yellow, 
solution that should be employed. 

The question of the volatility of gold chloride or 
chlorine has often been before chemist8, and most 
variE'd have been the opinions they have given. While 
one says it is entirely unvolatilizable, another says it 

J tieatifi, �me�itaa. 
can be driven ott by heat at comparatively low tem­
perature. A word of explanation of a table recently 
quoted -by us may be given: 'l'he volatility referred to 
an atmosphere of chlorine, the words of Mr. T. K. 
Rose, whose paper was quoted from, being" it is certain 
that, when gold is heated in chlorine at atmospheric 
pressure, trichloride of gold is formed and volatilized 
at all temperatures above 180· C., up to and probably 
far beyond 1, 100·." 

Lest some of our readers who manufacture, and wise­
ly, their own chloride of gold may be under the im­
pression that, during the heating of the capsule in 
which it is prepared, some of the gold may be lost by 
volatilization, we will again quote from Mr. Rose: "It 
may be added that, when gold is heated in atmo­
spheric air or coal gas, no gold is volatilized below 
1,0500, and only about two per cent in thirty minutes 
at 1, 100'. There need, therefore, be no trouble antici­
pated in heating the gold chloride to expel free acid in 
the usual manner." 

Similarly free frOID danger of decomposition will the 
heating, if moderate, prove to be, for, again quoting 
Mr. Rose, we have: "The decompotlition of gold tri­
chloride in air might be expected to become perceptible 
at 70·, requiring, however, about twenty-five years for 
its complete conversion into monochloride, AuCI, at 
this temperature. The observed rate of decomposition 
at 100· shows that a similar change would require 
about 1,000 days at this temperature. while it results 
from calculation _ • • that at 200°, thirty-six hours, 
and at the melting point, viz., 2880, less than one 
minute suffices for the complete decomposition of 
AuCI. in air." These interesting investigations. which 
have a practical value of their own, besides leading up 
to other practical aspects of our subject, do not leave 
us enough space to continne our survey at the present 
time, and we will therefore resume it at an early date. 
-Br. Jour. 

• I •• • 
SPEEDING TRUeX FOR LOCO](OTIVES. 

Our enl/:raving shows a device by William J. Hol­
man, of Minneapolis, termed a speeding truck, which 

A LOCO](OTIVE SPEEDING TRUeX. 

consists of revel'Sely flanged wheels having inwardly 
extended hubs running in contact with the treads of 
the locomotive drivers, and flanged traction wheels 
having outwardly extended hubs supporting the 
treads of said reversely flanged wheels, and with the 
axles of said traction wheels coupled by independent 
side rods adapted to oscillate about the central axles, 
whereby the speed of the locomotive may be increased 
with out altering its running gear or increasing the 
speed of the moving parts and the requisite flexibility 
secured . 

This machine might almost be termed the locomotive 
cycle. It appears to be intended to do for a locomotive 
what the bicycle does for a man-increase the velocity of 
travel ov"r the surface of the ground without augmen­
tation of exertion. By means of the bicycle a man 
can travel a given distance far more rapidly and with 
less expenditure of power than if he were to walk_ It 
remains to be seen whether mounting a locomotive as 
here proposed will accomplish any such improved re­
sult. We understand an experimental truck is now 
in process of construction. The result of the trial 
will be duly noted. 

••••• 
Wood Pulp Pinion •• 

The great development of electrical mechanism dur­
ing the past few years has caused engineers and me­
chanics to give special attention to anything connected 

therewith_ It has been found that an objection to 
nearly an electrical power apparatus is the extensive 
vibration of the gear wheels, which in almost every in­
stance revolve at a higber rate of speed than in ordi­
nary machinery. The effect of this vibration is detri­
mental in several ways. The jar tends to loosen bolts 
and nuts. Besides, the noise created is not pleasant. 
A number of methods for overcoming the trou­
ble have been adopted, among which has been the 
use of gears constructed on the combination plan. the 
spokl's and rhus being iron and the cogs wood_ But 
the temperature atTects wood, causing it to contract and 
expand, resulting in needed repairs and alterations in 
order to keep the mechanism going. 

Compressed rawhide pinions and cogs made from 
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same material have been adopted with some success. 
Even this material, however, has its drawback!;, all of 
which are claimed to be done away with by combining 
wood pulp with the same. Compressed rawhide and 
wood pulp form the foundation of the new pinions and 
adjustable cogs. 

------------.. �,.�,�.�----------
The Emanclpa&loD oC Labor by ltIaehlnery. 

One of the interesting proofs of the lightening of toil 
by the aid of machinery is fonnd in the constantly en­
larging sphere of labor being opened to self-support­
ing women, and the prediction is here made t hat 
with in the next quarter of a century the ranks of the 
mechanic will be largely augmented by women. 

Statistics show tlJat the n umbl'r of women to whom 
the sewing machine gives occupation to-day is vastly 
greater than the number who formerly gained a pre­
carious livelihood with the needle, or who could obtain 
similar work under old conditions. 

Contrast the" work-a-day " clothes and simply made 
"Sunday-go-to-meetin'" garments of the people of a 
century ago with the wonderful variety and complexity 
of finery comprising the holiday attire, and, indeed, 
the everyday wearing apparel, of those of a similar class 
to-day. If it is true, as stated, that one sewing ma­
chine operated by one woman will do the work of ten 
hand sewers, it is no less true that the modern woman 
possesses ten times as many garments as her sister of a 
former age, and each garment displays ten times as 
llluch machine-sewed work upon it. 

But the sewing machine is a mere suggestion. The 
mind is fairly staggered in contl'mplation of thl' wealth 
of opportunity for wage earners that has been created 
by the steam engine-especially in the form of the 
steamship and locomotive, which have literally opl'ned 
new worlds to the old world's poor. And what is true 
of the steam engine is true only in lesser degree of the 
telegraph, the telephone, the electric motor. the turbine 
and the whole range of modern agricult ural machinery. 

The modern bicycle-a theoretically perfect in ven­
tion, and in some respects an almost perfect mechanism 
-has already produced beneficial etTects upon the phy­

sical development of the wage-earning class 
sufficiently marked to attract general notice, 
and its fnture influence is incalculable. It 
is destined, in my judgment, to emancipate 
woman from many of the conventional 
shackles which have bound her for ages. 
and from some phYSical disabilities which 
have hitherto limited her sphere of occupa­
tion. This is only one of the lDany strik­
ing inl'tances in which invention is helping 
to benefit the masses. 

I am convinced that modern mechanical 
inventions have in all cases proved to be 
distinctively beneficial to the wage earner. 
He is through their aid better housed, bet­
ter fed, better clothed, better educated, has 
more numerous and better amusements, and 
is thus approaching more nearly the con­

dition of life of the employer ; indeed, the wage earner 

to-day enjoys many advantages of civilization which 

were unknown to the employer of a generation gone 

by. 
The majority of employers in this country are men 

who have risen from the ranks, and many of our most 
important inventions have been made by wage earners, 
who have the best opportunity, through experil'nce in 
their daily work, to learn the necessities of the age.­
A. E. Outerbridge, Jr., Engineering Magazine. 

• •••• 
Queer Cl·ankl.m oC ElectrleUy. 

The Boston Journal of Commerce says that North 
Adams continues to be puzzled over a queer crankism 
of electricity in its vicinity. Although when the great 
4� mile Hoosac Tunnel was built no ores, magnetic or 
otherwise, were encountered, there was general expec­
tation that rich ore pockets would be found; yet, for an 
unexplained reason, not an electrician has been discov­
ered who can send a telegraphic message on a wire run­
ning from portal to portal of that tunnel, be such wire 
run inside of an ocean cable through the huge cavern 
or out of it. Therefore such messages have to be sent 
on wires strung on poles over the top of the mountain, 
fully nine miles, and that is the way in-going and out­
going passenger and freight trains are heralded to the 
keepers of the two tunnel approaches. 

. , . ,  . 
Pho.pllore.ccllce. 

M. Ra�ul PictE't, the French chemist, who has long 

been experimenting with intense cold, finds that phos­

phorescence ceases at very low temperatures. Glass 

tubes filled with sulphides of calcium, strontium, and 

barium were exposed to the sun and then taken into a 

dark room where the intensity and duration of the 

phosphorescence was noted. After being again exposed 

to the sun the t ubes were put into a mixture where by 

rapidly lowering the pressure their temperature was 

reduced to -140'; they then showed no sign of phos­

phorescence, but after It time the upper parts of the 

tubes which had been least cooled began to glow, and 

as the temperature rose the light extellded, becoming 

at last as bright as in the first experiment. 
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THE MANUFACTURE OF HORN COMBS. formed by means of a draw-kn ife, which is passed them against the wheel, which smooths them and rubs 

A large portion of the combs used for the h air are across the surface of the plate, taking off the rough- off the grit from the grindstone. This wheel is about 
manufactured from cattle horns, which are bought by ness and evening them up, the plates running in thick- eighteen inches in diameter and about eight inches in 

the manufacturer at from three to twenty cents each, ness from about one-eigh th to one·half an inch. A thickness and travels at the rate of about 2.800 revolu­

according to size; they range from one to three feet in good hand can scrape about 400 plates daily. After tions per minute. About twenty gross of double combs 

length. The horns are first sawed up into what are shaving they are again boiled for five hours to bring are buffed daily. The ashes are washed off thoroughly 

called rings, from six to eight inch lengths, each ring them to the right working point. They are then cut and then they are prepared for staining. This is per­

being from two to four inches in diameter. From two into the proper size and the edges trimmed. Scol loped formed by dipping the combs in a heated solution com­

to three cuts a re made from each horn. The rings are edges are cut by means of dies. The next operation is posed of one· fourth nitric acid to three·fourths water, 

then sawed through lengthwise and passed through a the cutting of the teeth. This is performed by means which gives them an amber color and makes them 

tumbling process which takes off the dirt and grit. of two flteel cutters placed closely against each other, take the stain. They are left about five minutes and 

The rings of horn, to the number of 300, are put into back to back, which, when the machine is in motion, then taken out and washed in clear water, after which 

a barrel or cask, which is perforated with about 100 move up and down one after the other, passing through they are stained to imitate tortoise shell with a mix­

one inch holes and made to I'evolve in a tank of water the material, cutti ng the teeth of the comb. The cut- ture composed of potash, lime and red lead. The color 

for about t wo hours. After the tumbling process is ting edges of the knives are shaped similar to an is put on thickly in stripes and the combs left to stand 

completed, they al'e taken out and boiled in hot water elongated S, the curved edges of one end t urn ing in for from five to eight minutes. The combs are then 

for from one to one and a half hOllrs to make them and the other out. The strip of horn is held down washed, leaving a stain on them similar to tortoise 

pliable. From the hot water they are then placed in firmly in place by a binder, which moves forward with shell. The combs are then dried and polished on a 

a kettle of hot whale oil for about half an hour, and 
then put through a pressing machine, wh ich straightens 
and takes out the curl. 'rhe rings are placed separ­
ately between a nUlllber of heated iron plates, which 
are pressed tightly togeth er by means of a gearing 
wheel, the threaded shaft of which connects with the 
center of one of the end plates. The wheel is turned 
by means of an iron bar or lever, the end of which 
passes between the cogs ; the operator, by drawing 
down the bar, forces the wheel and shaft around, 
which in turn presses the plates together. 

Four pieces of horn are pressed out at a time, the 
operation taking about five minutes. About 500 horn 
plates are pressed out daily. In the center of each iron 
pressing plate are two fire boxes about one and a half 
inches in width and about four and a hal f inch es in 
length, running through from top to bottom, in which 
a charcoal fire is made for heating the plates. After 
pressing, the horn plates are reboiled for five hours in 
hot water and then shaved. The operation is per-

THE MANUFAOTURE OF HORN OOMBS. 

every stroke of the knives until the whole comb strip 
has been cut through, each knife makinI-{. a stroke of 
about half an i nch. When one knife makes a cut the 
other takes it up, making one continuous c ut th rough 
the entire strip. The guard teeth at each end are 
made by turning the knives slightly with a lever. The 
parts are then separated from each other, the cutti ng 
of which having formed two combs. About twel ve 
gross of double combs can be cut daily. If the combs 
are to be curved, they are circled off by means of a cir· 
cular steel cutter. 

The next operation is drying, which is performed by 
placing a number of the combs on a drying or heating 
box for from five to eight minutes. After drying they 
are dressed up and have their teeth sharpened. This 
is performed on a grindstone traveling at the rate of 
about 3,000 revolutions per minute, after which they 
are put together again tooth to tooth and then buffed 
on a corn husk wheel. A mixture of fine coal ashes 

and water is put on the combs, the operator holding 

buffer sixteen inches in diameter compol3ro. of about 
200 circular sheets of cotton flan nel. This buffer travels 
at the rate of about 3,000 revolutions per minute, rot­
ten stone and oil being used for polishing. The ends 
of the combs al'e then softened in warm sand and the 
guard teeth are drawn in, a piece o! an old comb being 
used to keep them in place nntil they become cold. 
Bent or curved combs are made by tying a number of 
them down tightly to a circular wooden roller for five 
or six hours. 

Combs are colored black by dipping them for half an 
hour in a hot solution composed of one-half pint of 
sugar of lead to four gal lons of water. By dipping 
combs for half a m inute in a solution composed of two 
tablespoons of muriatic acid to one pint of water it 
will produce a very good imitation of mother-of-pearl. 
The sket.ches were taken from the plant of James Wil· 
kinson, New York City. 

...... 
THE word Eskimo means "raw fish eaters." 
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A STOP FOR ELEVATORS AND MINING SHAFTS. 
The iIlust.ration represents a device adapted to stop 

the cages in elevator well::, mining shafts, etc. , serving 
as a cush ion to reeeive the descending cage, thus al­
low ing the engineer to run it with greater speed and 

BELL " WILLIAMS' STOP FOR ELEVATORS AND 

MINING SHAFTS. 

preventing damage to the cage from coming sud­
denly to the botcom. The improvement has been 
patented by Thomas Bell and John S. Williams, of 
Krebs, Indian Territory. The top striking platform is 
supported on springs resting on a suitably supported 
base plate, the downward movement of the striking 
plate being also limited by blocks on the base plate. 
Depending from the under side of the striking plate, 
and connected th erewith by a ball joint, as E<hown in 
the sectional view. is a screw which extends through a 
support and through a ratchet 
wheel, a key in which engages the 
thread of the screw, so that the 
vertical movement of the screw 
turns the wh eel, the screw also 
extending downward through a 
base plate and wear plate. The 
ratchet wheel is tapered on its 
under side to turn with but little 
friction when the plate and screw 
are depressed , but it turns with 
considerable friction when the plate 
is being lifted. The wheel is pre­
ven ted from turn ing by a pawl 
fu lcrumed on its under side, and 
the outer end of the pawl is pivoted 
to a connecting rod extending to 
the lower end of a lever, a f'lpring­
pressed extension of which extends 
into the path of the cage, whereby, 
as the cage ascends, the pawl will 
be automatically released, allow­
ing the ratchet wheel to turn and 
the striking plate to rise. The 
locking of the stop devicQ in its 
depressed cond ition holds the cage 
or car stationary while it is being 
unloaded or loaded. 

_ .. '. 

J t itutifit  �lUtritau. 
A PORTABLE ELECTRIC PROPELLER FOR BOATS. 

Among the multitude of inventions that are offered to 
the public day by day there are some that commend 
themselves to the judgment at first ::ight, and fill off­
hand a long-felt want. The electric boat propeller. as 
shown in the accompanying views, is surely one such 
invention as mentioned above. It has the accumulated 
advantages of being cheap, portable, compact. and 
thoroughl y  safe to the user. Briefly described, it con­
sists of a movable tube which is h inged at the stern of 
the boat, much as an oar is used in sculling. The tube 
contains a flexible shaft formed of three coils of phos­
phor bronze. This t u be extends down and out into 
the water, wh ere it carries a propeller, and at the in­
board end an electric motor is attached, which is itself 
driven by batteries. The rudder and the propeller arfl 
thus in one, and the steering properties of a boat so 
fitted would be very swift and powerful. The tube, 
with its inclosed flexible shaft, is partly filled with oi l ;  
and these parts are thus automatically and constant ly  
lubricated. The rate of  speed is from three to five 
mi les per h our. The combin ed propeller, motor, and 
rudder weigh only 35 pounds for a 10 foot to 18 foot 
boat. The batteries weigh from 100 pounds to 275 
pounds, but being in four parts are easily handled. 

This very ingenious and effective invention will be 
gladly welcomed by the sea and river sportsman. Its 
handiness and noiselessness make it adm irably adapted 
to duck shooting; and it will commend itself at once to 
the special needs of the fish erman . All sportsmen, at 
one time or another, when they have been following 
the windings of some narrow stream, or threading their 
way th rongh the mazes of a rush-grown marsh, have 
wished for a means of propulsion of smaller compass 
than a pair of sculls, or even a canoe paddle. Th e  
electric propeller,_ working snugly in the wake o f  the 
boat, is admirably adapted for such work, or for any 
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retaining cham ber at its lower end, the perforations or 
meshes of the second hopper being finer than those of 
the first. A pipe lead ing to the bottom of each gold· 
retaining chamber facilitates the introduction of a 
new supply of mercury when necessary. Any merc llry 

FRISBIE'S GOLD SAVING APPARATUS. 

escaping from t.he quartz mill is readily caught and 
retained in this machine. 

. . . ' . 
IN a series of interesting experiments made to ascer­

tain why trees are so frequently struck by lightn i ng, 
it was demonstrated that the green wood -is i n  all cases 
a bad conductor of electricity. and so much the worse 
in proportion as the tree is richer in oil. On the con­
trary, the green wood of such trees as are poor in oil 
conducts electricity relati vely well. Living wood is a 
much better conductor than dead. The existence of dead 

branches in trees of both categories, 
therefore, increases the danger. 

.. . .... 
A BOILER LEVELING DEVICE. 

An improvement by means of 
which portable boilers, traction 

A FOLDING INVALID CHAIR. A PORTABLE ELEOTRIC PROPELLER FOR BOATS. 

engines, and similar machines may 
be conven iently brought to a hori­
zontal position when standing on 
uneven ground , or traveling up or 
down a hill, is represented in the 
accompanying illustration, and h as 
been patented by Willie C. Han­
cock. of Albany, Ky. An upwardly 
extending screw rod is fastened to 
the front axle, and on the rod is a 
revol uble nut in the under side of 
a block, the nut being held in place 
by set screws engaging an annular 
recess in the upper part of the nut. 
The block has on its sides trun­
nions j ournaled in the smoke box 
of the boiler, shown in the broken 
away portion of the engraving. 
The screw rod extends through the 
top of the block into a tubular ex· 
tension or casing, to protect it from 
f'oot, etc. On the lower end of 
the revoluble nut is a beveled 
gear in mesh with a pinion on a 
short shaft whose other end has This very simple form of chair, to 

facilitate carrying inval ids iIi upright position from one 
place to another, has been patented by Bernard. E. 
Jamme (address in care of Joh n Woolley, No. 111 Fifth 
Avenue, New York City). The invention consists prin­
cipally of the handles at different h eights on opposite 
sides of the chair, rendering it easier for two persons 
to carry up and down stairs and elsewhere an invalid 
seated in the chair. The chair may be placed upon 
the edge of a bed and the patient moved upon it or 
from it w ith the greatest ease, and when not in use it 
can be readily folded into a small, compact bundle. 

lAlItME'S FOLDING INVALm CHAIR. 

circumstances where a boat h as to be handled in a 
crowded wakeway. This h andy device is manufactured 
by the Electric Boat Company. of 136 Liberty Street, 
New York City. The motor, propel ler, and batteries 
can be purchased for $150. and the running expenses 
amount to only 5 cents per h our. 

. . . , . 
A GOLD SAVING APPARATUS. 

The illustration represents. in sectional side eleva­
tion and in perspect i ve, a gold saving apparat us de­
signed to save nuggets, coarse gold, and flour gold, 
w ith but a small expenditure of water and labor. A 
patent has been granted for the improvement to Den­
nis G. Frisbie, Dayton, Wyoming. The hopper into 
which discharges the sluice box carrying water and 
gold- bearing sand from the placer mine or the quartz 
mill h as a false bottom over which large rocks and 
other coarse tailings pas", into a tailing chute, the gold, 
sand and water passi ng through the coarse perfora­
tions in the false bottom into a transverse channel 
leading into a n ugget box in the upper end of a hop­
per, as shown in the sectional view. Th is hopper has 
a perforated bottom through which the gold-bearing 
sand and water pass to a settling tank with inclined 
bottom, there being a transverse passage at one end 
of the h opper into the tailing chute. At the lower end 
of the settling tank is a gold-retaining chamber, with a 
perforated false bottom under which ie: mercury, the 
bottom being preferably hung on an upwardly extend­
ing lever, which the operator shakes several times a day. 
The dividing partition bet ween the chamber and. the 
settling tank is incl ined. and carries a removable cop­

per plate adapted to take up any gold in the flow of the 
gold-bea.ring sand, as it passes over to a second hopper 
with perforated bottom and settling tank, with gold-

a bevel gear connection with a shaft extending up 
an d back at one ",ide of the boiler, the latter shaft hav­
ing a bevel gear connection with a larger gear wheel 
with ratchet teeth engaged by a pawl on a lever ful­
crumed on the shaft of the large gear wheel. By 
operatin g  this lever, motion is communicated through 
the gear wh eels and shafts to the revoluble nut, to 
raise the front end of the boiler, and to lower it the 
pawl is d isengaged and the large gear wh eel is oppo­
sitely turned by means of a h and le, the weight of 
the boiler then assisting in rotating the nut. 

HANCOCK'S BOILER LEVELING DEVICE. 
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The Earlle.t Tran.atlantle Steam.hlp8. 

Samuel Ward Stanton contributes an interesting 
paper to Engineering Magazine for September, from 
which we take the following : 

On May 29, 1819, while the little IiIchooner Contract, 
Captain Livingstone, was sailing quietly along on the 
Atlantic, in latitude 27° 30', longitude 70°. the lookout 
di!'covered what he supposed to be a vessel on fire, far 
off on the horizon. The Contract was headed toward 
the new comer, but, to the surprise of those on board, 
she passed along quickly and was soon lost to sight, 
notwithstanding all sail on the Contract was spread. 
The conclusion was then reached that the strange ves­
sel was nothing more or less than a " steam packet," 
bound across the ocean. 

The vessel in question was the Savannah, a ship of 
some 380 odd tOilS, and was bound to Liverpool from 
Sava nnah. having left the latter place on May 26. The 
Savannah was the first transatlantic steamship. She 
was built at Corlaer's Hook, on the East River, now 
part of New York City, by Messrs. Crocker & Fickett, 
and was at first intended for a sailing packet, but 
before she was finished was purchased by William 
Scarborough and others of Savannah, Ga. , and ma­
chinery was placed in her. The engine-inclined di­
rect-acting-was built by James P .. Allaire, and the 
boilers by Daniel Dodge. The paddle wheels were so 
constructed that they could be taken apart with l ittle 
trouble and placed on deck should occasion arisf', the 
shaft having joint s for that purpose. Skeleton framf's 
of iron designed to surround thf' wheels, and covered 
with canvas. served for whef'l houses. The Savannah's 
arrival at Liverpool created a small sensation ; steam­
ing up the harbor. with sails furled, a full head of 
steam on, and the American flag floating proudly over 
her. she no doubt presented an inspiring sight. The 
trip had occupied 22 days, on 14 of which steam was 
used. Leaving Liverpool, the Savannah sailed to St. 
Petersburg, stopping once or twice on the way. and 
finally returned to Savannah. The machinery was 
afterward taken out. and she plied as a sailing packet 
between New York and Savannah. She was finally 
w recked on the Long Island coast. 

Soon after the Savannah made her successful ocean 
trip, a fine large steamer, named Robert Fulton, of 
750 tons, was constructed in New York by Henry Eck­
ford, for the route from New York to Cuba and New 
Orleans. She was a stanch vessel, constructed " en­
tirely of oak, locust, and cedar, and Georgia pine, cop­
per fastened." She had a square, or crosshead, en­
gine, of the type then in  use on inland steamers ; there 
were two boilers and two funnels. She left New York 
for New Orleans on her first trip April 25, 1820, stop­
ping en route at Charleston and Havana. She was an 
entire success. and covered the 2,225 miles between 
New York and New Orleans in an average of 10 days. 
The New York Evening Post of June 15, 1820, con­
tained the fol lowing notice of her arrival : 

" The beautiful steamship Robert Fulton, Captain 
John Mott, arrived last evening, 17 days from New 
Orlean!', via Havana and Charleston. At Havana she 
stopped 2 and at Charleston 4 days. She has aboard 
between sixty and seventy passengers, and has been 
at sea only 10 days. " 

In another notice, on the return of this boat in 
Jan uary, 1821, the Post said : 

" Steamship  Robert Fulton, Captain Mott, arrived in 
New York in 8 days from Charleston, having been to 
New Orleans, . . . 54 days' round trip to New 
Orleans, averaging 14% either way. . • • The 
boi8terous season, the rough and heavy weather which 
she has experienced this trip, must convince even the 
most incred ulous of the perfect practicability of na­
vigating the ocean by stearn. Captain Mott gives her 
a decided preference over e very vessel he ever com­
manded, both for safety and pleasantness during a 
gale of wind." 

The Robert Fulton ran for three years very success­
fully : she was then sold to the Brazil ian government, 
to be used as a cruiser. her machinery being removed. 

Various small coastwise lines were in operation both 
in the United States and Great Britain between 1825 
and 1835. In 1825 the steamship Enterprise made the 
trip from England to Calcutta, and it is said that her 
commander. Captain Johnson. received $50,000 for tak­
ing her out. She was of 470 tons burden-smaller 
than the Robert Fulton, but- larger than the Savannah 
-and 8ailed from Falmouth August 16, 1825. Like the 
Savannah, her engine was only worked when the 
weather was fine, it being used 64 out of the 103 days 
required to perform the passage. 

A !'teamer of 350 tons, called the Curacoa, built in 
England for a company of merchants of Amsterdam 
and Rotterdam, ran between Amsterdam and the 
Dutch West Indies for some time ill the later twenties. 
The Meteor. a British steamship, ran between England 
and the Mediterranean in 1830 ; she carried the mails. 

Following the Savannah, the next steamer to cross 
the Atlantic was the Royal William, a 363 ton ship, 
constrnctf'd in Quebec. She m ade the run from 
Quebec to London in something over 40 dllYs, If'a ving 
AUjlult 5, 1833, and reaching Gravesend September 16. 

One of the most famous of the early steamships was 

J , itutifi, �lUtri,au. 
the Sirius, a small, but stanch, vessel that was sent 
from Queenstown to New York by the British and 
North American Steam Navigation Company on a re­
gular line that had just been established She left on 
her voyage to New York on April 5, 1838, with forty­
six passengers, and reached her destination April 23. 
Latel' in the same day the steamship Great Western 
arrived from England, and the appearance of these 
ves!'els in the harbor caused great excitement in New 
York. The Great Western has left Bristol on April 7. 
thus making the passage in 15% days as against the 17 
of the Sirius. The Sirius had originally been built for 
coastwise service in England, but had been chartered 
in order to anticipate the Great Western. which was 
about ready to sail on her first trip. The Sirius made 
two round trips in the line, and was then placed on 
the route between Dublin and Cork. where she con· 
tinued plying until January . 16, 1847, when she was 
wrecked. The Briti!:h Queen, newly built, took the 
place of the Sirius when she left the transatlantic 
route. 

AN EXPERIMENT WITH HYDROGEN SULPHIDE. 

BY GUSTAVE MICHAUD, D.S. 
Here is a curious experiment, which ean be performed 

with hydrogen 8ulphide. 
If any colored flower is passed quickly through the 

flame of that gas, it becomes instantly as white as snow 
in all the parts that were in contact with the flame. 
The flower is not carbonized and does not fade. The 
cause of this phenomenon is,  of course, that sulph ur 
dioxide is evolved during the combustion of the 
hydrogen sulphide, but while it takes several min­
utes to bleach flowers in the ready made gas, its 
action is absolutely instantaneous when applied as 
stated above. Moreover. the flame acts merely on the 

part of the flower which is in 
mediate contact with it, so 

Ghat odd figures can be drawn 
:m the petals, as if with a 
brush and white paint. 

Made in the flame of sul­
phur in combustion this ex­
periment gives a negative re­
mIt. The flowers are carbon­
ized before being bleached. 
With carbon bisulphide the 
result is better, but not so 
itood as with hydrogen sul­
phide. This difference of ac­
tion may be explained by the 
fact that the gas evolved dur­

ing the combustion of hydrogen sulphide is probably, 
for a moment, sulphurous acid SOaH" and Ilot sulphur 
dioxide SO •. 

Young readers, willing to repeat this experiment., 
will find in text books of chemistry how to prepare hy­
drogen sulphide and how to avert the two dangers of 
this preparation, viz., the explosion of the flask by 
premature lighting and the inhalation of the gas while 
it is not burning. 

Women Jeweler •• 
Whatever may be woman's future in the arts, there 

is no doubt that the wife or daughter of the jeweler. 
country jeweler especially, may become. and ought to 
be, an invaluable assistant to him, not alone in his 
capacity as storekeeper, but as mechanic as well. So 
far, saleswoman d uties have satisfied unaroused Cemale 
ambition, only because it has been unaroused. There 
is no reason why the jeweler with a family should not 
educate one of his daughters as a jeweler proper, nor 
is there any reason why, when taught, she should not, 
prove an adept at the art and an acquisition to the 
store. He conld teach her. for instance, the art of en­
graving, Cor which her feminine instincts, fineness of 
fancy, and copiousness of patience peculiarly suit her. 
He could teach her, in a word, how to perform the 
numerous tedious tasks in a jewelp,r's and watch­
maker's work in the performance of which application 
or delicacy of touch, both feminine characteristics, 
may be either It need or an advantage. Did she de­
velop unusual tal&nt, the transition would be easy to 
the more remunerative branch of setting precious 
stones and designing patterns. Curiously enough, 
women have so far cast no envious eye on this well­
paid, steady, most interesting, and dignified calling. 
At a glance one can appreciate that its requirements 
are many and severe. A careful course of apprf'ntice­
ship in order to gain the mechanical skill, an artb;tic 
sense to guide, a firm and delicate hand to execute, 
are some of the elements necessary to success as a 
worker in precious stones and metals. Yet many 
jewelers' daughters endowed with just such qualities 
throw away their cleverness on fancy work. and ex­
haust their eyesight over a needle, when, as designers 
of jewel patterns, or as lapidaries, a good fixed salary 
might be secured.-Keystone. 

• • • •  
THE mayor of St. Petersburg has ordered the name 

of every individual who is found drunk to be posted 
in specific public places and printed in the Official 
Gazette. A good idea. 
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The Propo.ed Cape Cod Canal. 

To the Editor of the SCIENTIFIC AMERICAN : 
I am glad to see that the SCIENTIFIC AMERICAN is 

awake to the importance of ship canals, supplement­
ing the generous provision that nature has made for 
sheltered coastwise navigation almost from Maine to 
Florida. Thoughtful persons have often execrated 
the policy that has led om' legislators to vote miIIions 
of the people's money for the improvement of un· 
heard-of creElks (see river and harbor bills) when 
such a peninsula as Cap Cod lay awaitin� for a short 
straight ditch to be digged, separating it from the 
mainland and cutting off something like 60 miles of 
dangerous, intricate navigation through Vineyard 
Sound and aronnd Nantucket Shoals. In point of fact, 
Charles the Second was King and William of Orange 
was fighting the French in Flanders when the Cape 
Cod Canal began to be talked about in Eastern New 
England, and from that day to this the subject has 
been periodically agitated only to fall into the hands 
of speculators and die a �ucces8iol1 of natural deaths. 

Your paper of August 31, so far as it refers to the 
Cape Cod section of the canal project, favors what is 
known as the Bass River route. The earlier surveys, 
including one made in 1776, by an engineer llamed 
Machin, under authority of George Washington, con­
templated the shorter and more direct line via Buz­
zard's Bay and the Sandwich Isthmus, and one has 
only to consult the United States Coast Survey charts, 
or indeed any map of New England, to perceive at a 
glance how unanswer able are the arguments in favor 
of that route. A government survey was made in 
1860 and a special chart (No. 3042) was issued by the 
Coast Survey showing the propo!;led canal in detail 
There are some reasons why the Bass R h'er route is 
preferable for sailing vessels, but this is the age of 
steam, and whether for commerce or war, steam is the 
agent that must be comidered. Personally I have 
little doubt that both canals will eventually be built, 
but if the decision is left to a competent board of en­
gineers, as no doubt it will be, should the government 
take the matter up, there i!l small room for q uestion as 
to which route will be chosen first. 

CHARLES LEDYARD NORTON. 
Sandwich, Mass. 

The Seatt le and Lake Wa.hl ngton (1anal. 

The citizens of Seattle. Wash. , are jubilant over 
the beginning of work on a canal which is to connect 
the Puget Sound with the fresh water lakf', Lake 
Washington. The Gas Light Journal says : " Th e  
work, which has been undertaken b y  the Seattle and 
Lake Washington Waterway Company, includes the 
excavation of two waterways, each about 1 mile long 
and 1,000 feet wide, from deep water through the tide 
flats of Elliott Bay ; two Duwamish waterways con­
necting the east and west waterways with the mouth 
of the west channel of the Du wamish River ; a canal 
waterway about 1 mile long and 218 feet wide at low 
water from the head of the east waterway through 
the flats east warn to the shore line ; a canal through 
the upland 80 feet wide at the bottom, in a direct line 
nearly 2 miles to Lake Washington, into which it will 
open in Wetmore Slough ; and the filling to a level of 
2 feet above high tide of 1,525 acres of tide land with 
the excavated material. The two main waterways 
and the canal wat erway are to be excavated to a depth 
of 26 feet at low tide, the canal itself to a depth of 30 
feet at dead low water in the lake, and the D u  wamish 
waterways to a depth of 12 feet at low tide. The 
amount of material to be excavated is 36,000,000 cubic 
yards, just about enough to do the filling required. 

" While the east and west waterways will be 1,000 
feet wide, according to the official map of the State 
Land Commit-sioners, the !'pace clear for traffic will be 
only 552 feet between the pier head lines. the remain­
ing 448 feet being allowed for the extension of wharves 
and slips to such lengths as to accommodate the 
largest ocean steamers. The construction of water­
ways on this plan. wh ich would open wharves and 
slips instead of docks and tidal basins, is in accordance 
with the most modern ideas of harbor improvements. 
the revolution in ocean traffic wrought by the llse of 
steamers instead of sailing vessels, the carrying on of 
land transportation by railroad and the use of ma­
chinery for loading and nnloading ships having com­
bined to make dispatch i n  handling cargoes at the 
same time necessary and possible. Th us the old sys­
tem of floating a ship into a dock through tidal gates 
and unloading its cargo on trucks has almost been 
done away with. Trains are now run right alongside 
a ship at the wharf and the cargo is transferred from 
one to the other almost without the touch of [a man's 
hand. With the provision made in the tide land plat 
for railroad tracks on every wharf and for steamers to 
run into the slips alongside the tracks, Seattle will 
have facilities on her waterways Cor carrying on ocean 
commerce with speed and economy equal to those of 
the greatest and most modern ports of America and 
Europe." 
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FINE HAMMERED IRON WORK. down for the stem (Fig. 27). serrating the edges with a 

The ability to wield a hammer well, whether it be file (Fig. 28), giving them a dishing, twisted, natural 
only to shape a horse�hot' or effect a difficult forging, contour. Weld two of them together (Fig. 29). and 
comes only by long practicE'. That a full blown rose, per- weld the end to the stem (Fig. 30). As many leaves may 
fect in its form aud detail, may be forged with an ordi- be welded (using only a small fire to accomplish this 
nary hlacksm ith's outfit, ieeUiS impossi ble. Yet the delicate operation) to th!' stem as will appear natural 
engraving on our first page represents a rose forged and graceful. In Fig. 31 are shown the rough bark 
from a round piece of iron, without rivets or scrt' ws, producing tool, a serrated-headed hammer and block. 
and we will try and make it clear to the skil led work- By placing the stems in the block and stri k ing with 
man how he may do simi lar work. the hammt'r, turning the work in all d irections, a good 

A piece of i ron. 1 �4 inches in diameter, of t.he tough- imitation of bark is the result. An iron scratch brush 
e�t class of Swedi�h iron, is first drawn down on one (Fig. 32) remo\"eR scale and gives a softening effect. 
end to form a spindle about 6 inches long and % I Now that the rose is all together in one piece, with 
inch in diameter. This is cut off from the bar, leaving ' pliers bend the rOl>e leaves out, making the six inner 
a head about 3 inches long (Fig'. 1). After heating the I leaves to conform to the headed loop of a rose and sur­
head to a low chE'rry red, " work " the metal by upset- round with the outer layer of five leaves. bending the 
ting (Figs. 2 and 3) ,  hammering out, and repeating', !'te m into natural curvatures, and t wisting the bud 
thus working the metal, by much kneading, into a burrs into a natural downward e U l've, and with the 
thorough ly tough, homogeneous mass·-that it will at a t01'1I ends twisted. 

later period of the work l'ndu!'e bend ing and rebending ' The rose from which our engra ving was nlade is the 
when needed-finish ing finally into the shape shown I hand work of 

-
Henry Sticht, a pupil of Armbrusters 

in Fig. 4, the head being left % iuch thick. The  next ' Brothers, Frankfort-on-the-Main, now in the employ of 
step is shown in Fig. 5, starting the dividing of the II Wimlow Brothers CompallY, art metal workers, Chi­
head into two layer", the metal being hot, and con- cago, I l l. It  was by this  firm that the large hammered 
tinuing the cut as true as possi· 
ble until the two layers are ht'ld 
together by a thickness of metal 
corresponding to the diameter 
of the shank, % inch, as shown 
in Fig. 6. Reheat and rub a 
pif"ce of lead in the cut (Fig. 7), 
touchinl/: every part of the cut ; 
of course the lead will melt and 
run off, but its application will 
have the effect of keeping the 
two layers sepal'able when ham­
mered together (Fi�s. 8 and 9). 
Carefully heat and flatten these 
two layers with a heading tool 
upon the anvil until hrought to 
about 3 16 of an inch thick, and 
finish by th inning the edges to 
about 1-16 inch th ick. When 
cool mark with compasses a cir­
cle that wil l tri m  off the irregular 
edges to about Va inch less than 
the material will cut (Fig. 10). 

limited a storage capacity. Ht'nce, with the increase 
in strength of the frame to bear the burden has come 
a further drain on the insufficient power, and nobody 
seems able to reconcile these q ualities. Yet another 
reason for the absence of electrical carriages is the 
rareness of charging stations, although the condition 
in this respect is steadily improving all the time. It is 
believed by electricians that not many years w ill pass 
before trolley systems penetrating into rural districts 
will allow their circuits to be tapped for lines to run 
over roads in such a way that any cart can hitch on 
by its trolley pole and get all the current it needs. 

• I • • • 
O u r  I U 8ect Frlelld8 alld Foe8. 

According to Professor Panton, of the Ontario Agri­
cultural College, there are m·arly 100 species of insects 
that prey on grain and forage crops ; upward of 40 at­
tack vegetables ; no less than 50 menace the grape ; 
and 5 threaten the apple. The pine has 125 !Ipecies 
as enemies ; the oak, 300 ; the elm, 80 ; the hickory, 
170 ; the maple, 75 ; the beech, 150 ; wh i le the unfor­
tunate wi l low battles against some 400 Fpecies of in­
sect foe�. Some idea of the immense loss that is sus­
tained by the human race from insect pE.>sts may be 

imagined from the fact that in 
1884, in the United States alone, 
the amount is estimated to have 
been $400.000.000, but in 1891 it 
was $300,000,000, and, thanks to 
the investigations of German 
scientists, it is believed to be 
ann ually decreasing, It  is not 
to be supposed, however, t.hat 
the fullest knowledge available 
to man will Euffice absolutel y 
to prevent these losses; but tht:l!'t' 
fig-ures are 80 enormous that t il ! '  
reduction of them within smaller 
d imensions becomes a matter of 
very great importance. All in� 
sects are not our foe!' ; and just 
what. birds are most fond of 
beneficial insects it would be in­
teresting to be informed. But 
we are somewhat in the dark 
about this even yet. Professor 
Pan ton gives a list of a few in­
sects which are our friends :  

Syrphus fly. trachina fly, tiger 
beetles, ground beetles, lady­
birds, reduvius. soldier bugs, 
lace-winged flies, wasps, cuckoo 
flie!:!, and ichneumolls. 

The first la�'er is triUlIlH�d to a 
smaller diameter than the  sec­
ond laYE'r. In separating the 
t wo layers with a sharp chisel 
(Fig. 11) it will be found that, 
owing to the use of the lea.d, 
they will readily come apart. 
Now trim the outer layer round 
with a cold chisel, and mark 
into six l'qual divisions with It 
slate pencil (Fig. 12), cutting ac· 
cordingl y  in a vise to the separat­
ing h ub, making six leaves (Fig. 
131. Trim the edges of thl'se 
leaves, the metal being cold, 
rounding with a cold chisel (Fig. 
14). and hammer the edges out 
quite thin to an irregula.r round, 
avoiding any forUlal curve i n  
the edge o f  t h e  leaves. With a 
round-headed hammer and a 
swage block, the metal still be­
inl/: cold, round out the leaves, 
and dish them (Fig. 15), and then, 
with a pair  of pincers, bend 
them up out of the way of the 
second layer (Fig. 16). The �ec­
ond layer is divided into five 
leaves (Fig. 17). With the metal 
cold, the edges are rounded and 

A HAMMERED IRON GATEWAY ON THE LAKE SHORE DRIVE, CHICAGO. 

These insects are said to btl of 
/Zreat importance in keeping the 
mil"ch ievous species nnder, the 
ichneumons b e  i n g especially 
good at this business. '.rhey prey 
on certain grubs by depositing­
ee:gs on their living bodies. 
When these eggs hatch, the 
young worms feed upon their 
host till the latter can stand the 

strain no longer and fort·h with 
d ies. About this time the ich­
neumons are ready to fly as per­
fect insects. It is no uncommon 
thing to find upon a tomato or 
tobacco plant one of the large 
green worms which infest these 
plants, with a dozen or so small 
whitish thorns sticking into its 
hide. '.rhese are the ichneumon 
eggs which eventually kill the 
worm. Ladybirds feed upon 
plant l ice ; ground heetles are 
said to prey npon the potato 

made thin, and then dished with the round-headed 
hammer shown in Fig. 18, bt'ing bent up with pliers 
(Fig. 19). After heating, the shan k is drawn down in  
irrel/:ular d iameter for the stem of  the  rose, leaving 
suffident metal at the outer end for break, and, near 
the rose (Fig. 20), for cutting the bud burrs with a 
chisel (Fig. 21) from the stock, holding the piece in a 
vise to do this work. Then with a half round file 
finish the bottom of the rose and round both i t  and 
the bud burrs as shown in Fig. 21. 

The other end of the stem should  now be forged 
with a bulb ending in a flattened wedge piece (Fig. 
22). With a cold ch isel divide the wedge piece into 
two parts (Fig. 23), which are to represent the wood as 
torn from the stem, and with a round-ended punch 
indent the bulb as shown in Fig. 24. forming the 
natural cavity that occurs in pulling a rose from the 
stem. 

The leave!' may be forged and cut inb shape with 
cold chisel and marked with the saml', but it is better  
to make a die in approximate leaf form and impress 
into a steel swage block, giving the further character 
of the leaf by indenting the leaf ribs, as shown in Fig. 
25. Havi ng such a swa/Ze block. it will be n ecessary 
only to forge a bulb on tbe end of a h alf inch iron, and 
flatten it out or drop forge it in the swage and forge 

iron /lateway was constructed that formed 80 striking 
an American exhibit at th� Chicago World's Fair, and 
which hab found so fitting a hom e at  the entrance to 
the  grounds of General J os. T. Torrence. on the Lake 
Shore drive, in (,)hicag'o. The illustration which we 
present of this I/:ateway will convey but  partial idea of 
its beauty and richness of detail, as a good example of 
fine hammered i ron work. For protection from exposure 
to the  elt'ments, all snch work should be subjected to 
the Bower-Barff process after completion, this givin� 
a good protective and lasting enamel to the surface. 

• • • • • 
The Hor8eles8 V ehicle Conte.t. 

Elt'ctricians are studying with a good deal of i nterest 
and doubt their chances ill the horseless vehicle con­
test that the Chicago Times-Herald has organized, to 
take place next November between Chicago and Mil­
waukee, a distance of about eighty-five miles, with two 
relay stations. one at Kenosha, Wis. , and one at 
Waukegan, 111 . ,  whl're renewal of power is permitted. 
Alrt'ady. says the Evening Post, over sevt'nty-five en­
tries h ave been made for thi s  race. but it is said that 
the electrical competitors are comparatively few. The 
main reason for the lack of prominence of electricity is  
that the batteries hitherto in use and on the market 
have been a.ltogether too heavy and have had too 

beetle and various kinds of caterpillars ; while the 

tiger beetle will eat alUlost anything in the insl'ct line. 

-Public Opinion. 
. �  . .  

Cycle N ote8_ 

At the shops of the Pittsburg, Cincinnati, Chicago 

and St. Louis. in Columbus, 0., there are about 150 

employes who come to their work on bicycles, and of 

course this nUUlber of machines standing around in the 

way all day became quite a n uisance. The master 

mechanic has therefore built two " stables," one t.o 

hold 25 machines and the other to hold 60. These 

stables consist simply of light posts, with rafters alon6l' 

and against a tight board fence or buildinl/:, and 
covered with some cheap form of roof. There is a tie 
from each post to the fence which forms the partition 
bt'tween the lStalls and also serves as a su pport for the 

wheels. The stalls are about 2 feet wide and 6 feet 
deep. Each stable is in charge of some office boy or 

oth�r t'mploye, who gives out
" 
cheeks to the owners of 

the machines, each stall being numbered. 
. 1 .  . 

A STATUE of Siemens and his friend Helmholtz, after 
the model of that of the brothers Humboldt in front 
of the Berlin Univer8ity, is to be set np in Charlotten­
burg before the Technical High School. 
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THE EVOLUTION OF THE INTERNATIONAL RACING winner of a magnificent race by the narrow margin 

YACHT.-II. of 1m. 88s. To her credit be it said that before sail-
On February 26, 1885, a challenge for the America 

cup was received by the New York Yacht Club from 
the Royal Yacht Squadron, on behalf of the cutter 
Genesb." 

In looking over the list of boats available for the de­
fense of the cup it was at once decided that there was 
no sloop afloat that could hope successfully to meet 
the crack English cntter. Accordingly two sloops 
were built, the Priscilla and the Puritan ; of which the 
Puritan was selected to meet the challenger. 

Strictly speaking, Puritan should be called a cut­
ter sloop. She retained two good features of the 
national type (see preceding paper), namely, the broad 
and shallow hull and the centerboard ; b ut shd car­
ried the cutter rig in its entirety, and also the c u t ­
ter outside lead, having some thirty·two tons of  this 
bolted to the bottom of her keel. She had a !'!maller 
displacement than the Genesta and showed a larger 
sail spread. 

On the day of the first race Puritan fouled Genesta, 
carrying away her bowsprit. The cup committee on 
the Luckenba('h there and then ruled Puritan out 
and told Sir Richard Sutton to �ail over the conrse. 
Sir Richard's reply from the deck of his yacht was 

�. iiP.lltu",' 
i.S .. ;��� 
s 

G A L.-AT E A  

ing for h ome Genesta contested and won three race8, 
in the two last capturing the Brenton's Reef and Cape 
May cups. 

The next competitors, Galatea and Mayflower, were 
similar to their predecessors, thou�h larger. The 
Mayflower carried 42 tons in her keel, or 10 tons more 
than the Puritan. She had an easy victory over the 
Galatea, beating her in  light winds by 12m. 2s. and 
again by 29m. 9s. 

The measurement rule of the Brit ish Yacht Racing 
Association, which put a heavy penalty on beam, but 
none on draught., was responsible for the absurdly 
narrow type of English cutter. The hopelessness of 
winning the America cup under this rule of measure­
ment was larg'ely responsible for th e  adoption of a new 
rating rule, based on load water length and sail area. 
This left the English designer free to use all the beam 
he wished. The effect of this  rule was seen in the next 
challenger, the Thistle. With 5 feet more beam than 
Galatea, and a m uch smaller displacement, she carried 
2,400 square feet more sail. Sbe had beaten all the 
English cutters with ease, and her owners came across 
the pond with the fi rm cOll viction that Thistle would 
carry back the America cup in her locker. But the 
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her forefoot ; but a glance at the two Valkyrie�, in the 
accompanying drawings, shows that their forefoot is 
cut away far more than Thistle's, and yet they are ex­
ceptionally fine boats in wind ward work. 

The next c hallenger, Valkyrie II, designed by Mr. 
G. L. Watson, the designer of Thistle, was a further 
development toward the greater beam and shallower 
body of the American type. She showed in her pro­
file or sheer p lan the growing' tendency among English 
designers to cut away all useless " d ead wood " fore and 
aft. This was done to reduce the wetted surface of the 
boat. The researches of Mr. Froude, the English naval 
expert, h ad emphasized the fact that the larger part of 
the resistance of a ship is due to th;:) friction of the 
water against her hull, or what �s technically known 
as " skin friction." In the effort tc reduce thi�� area of 
wetted sllrface, the helm was tucked well in uuder the 
boat, and tbe keel forward wars cut away untn ;.:wtbing 
was left but the body, or h ull proper. This reduction 
of the " lateral plane " also prod uced ,:m underwater 
form that would offer the minimum of resistance to 
turning when the boat was coming about. Tbis latter 
result was very marked in Valkyrie II, and stood her in 
good stead when sbe was maneuvering for the start, or 
when she bad Vigilan t  placed under her lee. The 
Vigilant introduced Mr. HerresholI as a builder of cup 
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THE EVOLUTION OF THE INTERNATIONAL RACING YACHT. 

prompt and charaeteristic :  " We are very much genius of the late Mr. Burgess, designer of Puri- defenders. She was a further development along the 
obliged to you, but we don't want it in that way. " He tan and Mayflower, was equal to the occasion. He sloop cutter lines. She had the unprecedented beam 

set a precedent in such contingencies, which, no doubt, turned out a remarkably powerful boat, the Volunteer, of 26 feet, the great draught for a sloop of 13 fet't 6 

all true-blooded sportsmen of each nationality will be showing in her a further development along the lines inches (as great as that of any previous challeng'er). 

quick to follow. The New York Herald of the fol- of compromise that he had followed in the two former nnd the large sail spread of 11, 812 sq uare feet or 1, 800 

lowing day voiced the pu blic sentiment when it said, I boats. Compared with them, she h ad about the same feet more than the Valkyrie. She had 55 tons in bel' 
.. The magnanimous decision of the owner of the II bea.m, more draught and more outside lead, having 50 keel, besides 29 tons of in side ballest. She carried the 
Genesta is only what might be expected of Sir tons in her keel, besides a large amount of inside bal- characteristic centerboard of the sloop. 
Richard Sutton and the club which he so admirably last in addition. Her sail plan was the larjlest ever The first race was started to wind ward. The wind, 
represents." The race finally came off on September seen on a " single stickel'," and her career in the trial light and fluky, veered around so that the race was a 
14. The wind was very light and " fluky. " It suit-ed races was marked by easy vict,ories over her predeces- reach both ways. Mr. Watson's later boats have all 
the shallow, broad hulled boat and she won easily by sors, Puritan and Mayflower. shown a weakness in reaching, but excellent wind ward 

16m. 1 9s. The n ext race was sailed twenty miles No cup race has aroused greater interest than the qualities. Mr. Herresho:lI's boats are all pxcellent on a 
to leeward and return. This, with one exception, Thi!!tle-Volunteer contest. The reputed prowess of the reach ; and this change of wind meant sure defeat for 
was the most excitinjl race in the annals of the cup. challenger, her wider beam and larger sail spread, had Valkyrie. She came in 5m. 48s. astern. The second 
There was a jlood breeze down to the mark, which the excited grave fears for the safety of the cup. The race, over a thirty-mile triangular course. was sailed 
Genesta rounded one-eighth of a mile ahead. Then as event, however, proved th ese fears to be groundless. in a strong whole-!'Iail breeze. It consisted ch iefly of 
they lay for the borne mark, close hauled, the wind In the first race, sailed in the usual light breeZE>, the reaching, and the Vigilant scored a brilliant victory, 
freshened and afforded a splendid opportunity for Vol unteer won by 19m. 21%,8. The Thistle people winning by 10m. 85s. 
j udging of the behavior of the two types in that then offered copious libations to God Neptune and The third race, 15 miles to wind ward and return, 
grandest of all tests, a thrash to wind ward in a strong besought his deity to grant them a strong wind from was sailed in a strong reefing wind and a lumpy sea. 
breeze and rough sea. The cutter kept up her topsail, heaven. He jlranted the request : and, behold, it It was Valkyrte's weather, and the comparatively nar­
and heeling until her seventy tons of lead in the keel availed nothing I for the centerboard cntter lay up so row, fine lined cutter liked it better than the broad 
could get in its steadying effect. she carried this great much closer to the wind than her keel opponent that I hulled centerboard, for Valkyrie turned the weather 
top8ail home through half a gale of wind. The Puritan she reached the weather mark 14m. ahead. The mark 1m. 55s. ahead of Vigilant. She pointed 
took in her topsail, housed h er topmast, and under Thistle pulled up somewhat on the run home, reduc- higher into the wind, and made better weather. It 
snug canvas began steadily to overhaul her rival ing the Volunteer's lead to 11m. 48%8. It was claimed was a truly sensational scene, for here was the tra­
Her centerboard brought her closer to the wind, and that the '.rhistJe's sagging away to leeward, when on ditional centerboard, for tlie first time in the history 
she crept up well into the weather bertn, coming home a wind or close hauled, was due to the cutting away of of international cup racinjl, being fairly beaten by its 
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time honored opponent, the keel boat. In  the words 
of that most charming of all nautical writers, Mr. A. 
J. Kenealey, .. Now came the surprise of the yachting 
season. The English keel boat seemed to eat her way 
out to windward in a manner almost magical, while 
the centerboard craft slowly sagged off to leeward . 
Conditions were reversed for the nonce, and the ex· 
perts of the New York Yacht Club could scarcely be­
lievt' their eyes. " On the run home the 1,800 square 
feet excess of I!'ail on the Vigilant stood her in good 
stead. She gained rapidly, but not rapidly enough 
barrinp: accident to save her time allowance of 1m. 
83s. It looked as though the English cutter were 
about to place at least one well earned victory to her 
credit. But here Dame Fortune, that fickle goddess, 
stepped in and said it should not be. Valkyrie's spin· 
naker was slightly torn in setting. A gust of wind 
tore it from top to bottom. Another was set, and that 
too was split to shreds. Meanwhile Vigilant swept by 
and landed across the line, a winner by the close mar· 
gin of 408. 

While Mr. Herreshoff and Mr. Watson were fighting 
it out off Sandy Hook, there was a battle royal going 
on in the English Channel between two other creations 
of these two designers, namely, the Navahoe and the 
Britannia. They were practically sister boats to the 
Vigilant and the Valkyrie. The outcome was stronp:ly 
in favor of the cutter. When it came to reaching, the 
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rounded keel, the raking stern post placed well in 
under the boat ; and finally, and most startliIJg of all, 
he has thrown out the national and time honored cen­
terboard I The midship section of Valkyrie III sbows 
tbe infiuence of Vigilant on Mr. Watson. Following 
along the lines on which he worked in Tbistle and 
Valkyrie II, he has greatly increased ber beam, and 
consequently her sail spread ; he cut further i nto the 
lateral plane both fore and aft, and he increased the 
dranght. 

In their performances the two boats show the 
same strong and weak points of sailing that have ever 
characterized the work of their desi�ners ; though it is  
scarcely just to speak of weak points in the work of 
Defender, for she is a most consistent performer 
all round. Her weakest point is runni ng with spin· 
naker I!'et and the wind dead aft ; and her strongest 
point  is reacbing. Strange to say, the conditions are 
exactly reversed in Valkyrie. She is superb in wind­
ward and leeward work and a m iserable fai lure on a 
reach, the three year old Britannia easily holding 
her on this point of saili ng. 

Judged by their previous performances, Valkyrie's 
best chance of winning would be on a windward and 
leeward course, and Defender should always win on a 
triangular course. 

By a strange fat.ality the same shi ft of wind occurred 
in the first of the 1890 races to windward as did in the 
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Navahoe could hold her own : but in windward work first windward race of 1898. When both boats were on 
she was completely outclassed. The next season the the starboard tack and Defender to starboard of Val­
American champion crossed the ocean to avenge her kyrie, the wind shifted several points to the south, 
twin sister, and met with a crushing defeat at the bringing it f!lrther round on the starboard bow and 
hands of the Britannia, a boat that stands to·day , placing Defender well to windward. This also changed 
with a record of victories that has never been ap- i the home course from a dt'ad run with spinnakers, Val· 
proached. It is true that, when there was any reach- kyrie's best point of sailing, to a reach, Defender's best 
fng to be done, and particularly when the wind was I point of sailing; and the home boat literally ran away 
fresh, Vigilant scored some splendid victories : bnt the from Valkyrie, and won a splendid victory by be­
balance of the wins was vastly in favor of the keel tween 8 and 9m. 
boat. It was the same quickness in stays, consequent The next race, over a thirty mile trianp:ular course. 
on her reduced lateral plane, and the same fine wind- was marred by a foul between the two boats, 
ward qualities which bel' twin sister Valkyrie showed which the committee subsequently decided against 
in America, that won for Britannia so many victories the visitor. Defender, thongh crippled witb a sprung 
over Vigilant. Mr. Herreshoff was aboard Vigilant topmast, sailed over the course under reduced sail, 
d uring the third race of 1898 ; he was aboard her again and actually gained %,10. on one It'g and 1m. 17s. 
in 1894 when Britannia so frequently tucked her snug- on the last leg of the trianglt', losing the race by only 
ly u nder her lee ; and the lesson of this t'xperience :was 488. This was a moral victory for Defender, and 
not lost npon h im. Lord Dunraven is quoted as say- seems conclusively to establish her superiority over 
ing on leaving for England at the close of the 1893 such a course. Before the final race, Lord Dunraven, 
contests : .. If I come again, I shall find a keel boat the principal owner of the Valkyrie, wrote the America 
built to meet me." Cup Committee, stating that unless they could' gnar-

The influence of the racing of 1893-4 on Mr. Herreshoff antee a course free from obstruction by excursion 
is seen in a comparison of the midship section and boats, he would decline to sail his yacht. The Valkyrie 
sheer plan of Defender with that of Vigilant and was at the starting point under reduced canvas, and 
Valkyrie. As compared with Vigilant, he has thrown crossed the line in order to make the race count. Then 
over the great beam, the moderate draught, the long she whet'led around and started for New York, leaving 
straight ket'l, the almost plumb stern post and rudder; Defender to sail alone and secure the third and deci­
and, as compared with Valkyrie II, he has adopted sive race of the series. 
the moderate beam, tbe deep draught (in Defender's Thus ended the most disappointing and unsatiefac­
case 5� feet more than Vigilant), the cut away and tory contest in the history of the cup races. 

That the Defender is a bettel' boat on the average 
than the Valkyrie, would seem to be proved: but that 
these two magnificent yachts should never once have 
spread their spinnaker!!, and never once have found 
a wind that lay their lee rails awash, is a source of 
genuine disa,ppointment to all close students of yacht 
design and performance. J. B. W. 

. ,  . . .  
The Trip Valve Gear on Mari ne Enclne •• 

It is odd that a form of rapid cut-off valve gear has 
not been successfully applied to marine engines, as in  
the case of engines for s�ationary duty. It is well 
known that steam machinery has received the great· 
est amount of attention by engineers with the object 
of economical fuel consumption, and every source of 
waste of heat and steam has been most carefully stu­
died. Especially have the efforts been marked for 
economical operation in the marine plant, where sav­
ing in coal is Of vital importance. The marine triple 
and quadruple expansion engines, which are furnished 
with steam at a tremendous boiler pressure, are far 
ahead, in point of economy, of the stationary en­
gines, which have very often better methods of " cut­
off." The writer sees no reason why stationary engines 
should monopolize the best steam valves. It is clear 
that a valve of this kind would not be satisfactory on 
very small  h igh speed scr-t'w engines, because of the 
inertia of tbe tripping parts, or perhaps on the engines 

of large ocean steamers. where the gear would have to 
be very massive, but there seems to be room on engines 
of medium speed and size for profitable experiments. 
The compounding of locomotives is comparatively a 
recent thing, and tbe improvement was brought about 
in the face of much opposition. 

N. MONROE HOPKINS. 
[There are some difficulties met in adapting tbe Cor· 

liss movement to large marine compound engines that 
more than compensate for any possible gain ; as, be· 
yond the operation of the high pressure piston, there 
is no gain in power. 

The complication of parts in a valve movement of 
the Corliss type is not desirable, as it increases the 
liability to derangement or breakage on shipboard. 
Simplicity in construction is the first principle in 
marine macbinery.-EDITOR.] 

New BrUI.h Torpedo Boat Destroyer. 

The trial trip of the torpedo boat destroyer Salmon 
was lately run. This vessel has been bUIlt and en­
gined by Earle's Shipbuilding and Engineering Com· 
pany, of Hull, and is one of the larger class of the 
destroyers, her di!Oplacement being 280 tons. Her 
draught, on trial, was 5 ft.. forward and 7 ft. 3 i n. 
aft. The mean speed on the six runs on the mile was 
27 '88 knots, and for the whole three hours 27'608 knot!', 
or at the rate of 31� miles per hour. The Snapper is 
a sister vessel, b uilt by the Earle Shipbuilding Com· 
pany for the Admiralty. The contract price for each 
vessel is $176,960, exclusive of armament. 
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El Capitan Meteorite. 

BY E. E. HOWELL. 
This ha:ndsome meteorite was found by a Mexican 

!!heep h erder, Julian Jesu, in July, 1898. on the north­
ern s\ope of El Capitan range of mou ntai n s  in New 
Mexico. Three small pieces were broken from the thin 
edge, which show beautifully the octahedral struc­
t u re of the iron. The smallest of these, weighing a 
fe w ounces, was sent to the National M u seum, and the 
two larger. weighing respect i vely 1 pound 12J,6. ounce� 
and 3 pou nds -::4 ou nces, together with the ma:in mass, 
55 poun d s, came i n to my possession at different dates 
in 189<l. ' 

The weight of the i ron when wh ole was about 61 
pounds. It measured 10 X 9 X 5 inches, thinning at 
one ed ge. and had the usual irregular pitted surface. 

My in formation in regard to the history of the me­
teorite, as well as the meteorite itself, was obtai ned from 
M r. C. R. Biederman, of Boni to, N. M. Mr. Bieder­
man says that he. in com pany with many miners, was 
standing in front of a store in Bonito some time in July, 
1882, when " they saw a meteorite which looked like a 
fiery ball moving rapidly toward the north at an angle 
of 45° and vanish behind the Capitan range. " Mr. 
Biederman t h i n ks the meteorite found by the Mexican 
is the one they saw fall, and th ere is nothing in its ap· 
pearan ce to di�prove his clai m .  It is  entire l y  fre", from 
oxid ation and evidently fell at a com paratively recen t 
date. 

The Widmanstatten figu res are developed very easily 
and clearly, as is us ual with irons containing the per­
centage of nickel which this h as, showing it to belong 
to the usual type of octahedral irons, with rath er broad 
bands of kamacite some what like t h ose in the Coopers­
town meteorite. 

I am indebted also to the courtesy of Professor Clarke 
for the follo w i n g  anal ysis  of this iron by M r. H. N. 
Stokes, of the United States Geological Survey : 

Fe . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90·51 

Ni . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8'40 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0'60 

Cu , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  0'05 

si . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . .  tr. 
P . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0'24 

S . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tr. 
oo·so 

-Amer. Jour. Science. 
. t .  a • 

A rgo n a u d  H e l i u m  I II Meteorie I r o n .  

Professor W. Ramsay, extending h is researches upon 
the new e lement argon, has p roved that it  exists with 
helium in meteoric iron. The meteorite i nvestigated 
was t hat of Augusta County. Virgi nia, two ou nces of 
which. heated to redness in a hard glass tube, yielded 
45 cc. of gas. This appeared to consist chiefly of h ydro­
gen, but after it h ad been exploded with oxygen, and 
the carbon dioxide and excess of oxygen absorbed, a 
resid ue of half a cubic centimeter was obtained. Seve­
ral vacuum tubes having been filled with this after be­
ing d ried , spectroscopic examination proved it to be 
for the IlI ost part argon, the trace of nitrogen which 
first appeared rapidly d isappearing. All the argon 
lines were observed and also, fain tly. the yellow D. of 
heliu lll. A comparison of the spectrum w i th t hat 
of th e h e l i u m  from cleveite sho wed the presence of 
the red , blue green, hlue and violet lines ch aracteristi c  
o f  it. From q uantitative observations w i th a m ixture 
of argon ann. helium it. is concluded t h at the latter ele­
ment makes up less than 10 per cent of the gases ob­
tained from the meteoric iron. -Nat ure. 

• •  e • •  
Th e Sto.·y or the Paris-Bordea u x  Haee. 

One of those who rode in the winning carriage h as 
w ritten for Figaro a spirited account of how th e race 
was run and won. Th e contestants in the coming race 
will not be com pell'?d to press on in the night, but 
th ere will doubtless be incidents fully as exciting as 
those described by Edouard de Perrodil, who writes as 
follows : 

I took part in the race of the automobiles from Paris 
to Bordeaux and back in carriage No. 16, the winner 
of the first prize. Th e  story is worth telling under the 
circumstances. 

Nothing noteworth y occ urred on th e way to Bor­
deaux. T h e  pace was 25, 30, 40, and even 50 kilometers 
[a kilometer is equal to about 0 '62 of a mi le] an hour on 
the down grades. After passing Blois night fel l ,  dark 
as ink. The whole  population was on the lookout, and 
from time to time one passed groups of people waiting 
along our route. The cyclists were legion. Th ey, too, 
were massed along the road, and with th.eir bobbing 
lam ps t h e y  resembled a gatheri ng of sh adows, about 
which fl i ckered h ere and there the wil l-o'-the-wisp. 
How cold it was I A wind w hich ble w  steadily full in 
our faces turned us to ice. 

As day broke one had plenty of time to catch the 
efforts which the sun made to break through great 
banks of gray clouds. Toward 10 o'clock the weath er 
again became superb. After leaving Couh e-Verac the 
automobiles si mply flew. In this way were passed 
without a stop Ruffec, Angouleme, and Libourne, and 
we entered Bordeaux in triumph. 

I only joined it again at Blois, to which place I 
traveled by rail While I waited at Blois a telegra.m 
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from Tours brought us the news that the struggle for i Boulevard Maillot, and we reach our goal at two min­
the first prize had narrowed down to two carriages- utes and thirty seconds po,st midnight-two minutes 
No. 8, wh ich h ad passed at noon, and mine, No. 16, later than No. 8, but we were winners I For No. 8 had 
which h ad passed at 12:30 P. M. left Paris fifteen minutes ahead of us. It wali', th ere-

At Blois No. 8 arrived at 2:45. She took in petroleum fore, thirteen minutes late. -Chicago Tim es·Herald. 
and started once m ore at 3:05. E veryone was anxiously .. , • . ..  
looking out for No. 16. " Has she gained ground 1 "  A New Theory 01 Sleep. 

Yes ; s h e  has gained five minutes. I h ave resumed my Since the discoveries made by Golgi, Cajal, Retziu!', 
place beside the engineer, with a keen sense of satisfac- and others of the peculiar anatomical characteristics 
tion, m ingled with excitement, for the fight is goi n g  of the nerve cells, a number of new theories regarding 
to be a hot one. We are twenty·five minutes behind brain function and brain action have been in the 
No. 8. I field. The nerve cell, as it is now understood, consists 

Our carriage travels splendid l y. T h e  road , too, is of a very large number of long branched processes, 
magn ificent. I hold in my hand t h e  ordnance map which are called the protoplasmic processes, an d a si n ·  
a n d  I point o u t  t o  t h e  engineer t h e  various places. We gle axis cylinder wh ich extends out., becoming eventu­
pass rapidly by Mer,  Beaugency, Meung·sur-Loire, La al l y the nerve fiber and giving off fine lat eral branches. 
Chapelle. E very other m inute the engineer, Mr. It h as also been shown that each nerve cell in the 
Koechlin,  or the other tra\"eler, inqu ires : " Are they brain is  in contil!'uity with some oth er nerve cell ,  or 
far ahead 1 "  . . H urry up; they are half an hour ahead rather with the terminals of the axis cylinder process 
of you I " of that cell, but that no actual union takes place be-

At the um pire's station at Orleans an immense crowd. t ween the processes from the one cel l and fiber pro­
A halt of two seconds. One of t h e  committee tells us : cess of the other. When one Eet of nerve cells, for ex­
" You are twenty-five min utes beh i n d  No. 8." W h y, am ple, are thrown into activity, impulses a re sent out, 
we are still as far behind as ever. along the axis cylinders and their terminal end brushes, 

We bound forward on the Paris road. We pass Saint an d these affect by contact the protoplasm ic proce�ses 
Lye, A utruy. It is already late. and the day is v isibly of other cells. 
rl rawing to a close. " Sapristi I What is going to hap- Cajal and others look upon th e axis cylinder and 
pen , "  I say to m yself, " at such a pace at night, when nerve fiber as conveying impulse� out from the nerve 
we d escend the hills of Saint-ReillY and Buc 1 "  cell or body, while the protopla!'lll ic processes receive 

All at once an emergency arises. O n e  of th 08e that impulses brought to them and carry them to the cell 
I had most rl readed . The drivers we Illet always kept body. Th ese latter, therefore, are sometimes called 
a bright lookout, generally on foot at their h orses' cellul ipetal,  while the axis cylinder process is called 
heads. B u t  this  t i m e  a d ray horse at the sigh t of  our cellulifu gal. We are speaking, of course, now of the 
automobile backs so violentl y that the driver cannot relations of the different gro u ps of cells in  d i fferen t 
hold h i m .  Our engin eer does not stop. He d escri bes parts of the brain, rath er than of the relations of these 
an enormous elbow on the grassy slope, upon w h ich cells to the spinal cord and parts below. SOUle time 
the automobile leaps and doubles round the back of ago Professor D u val proposed the th eory of sleep based 
the dray. We have passed by safely I upon the peculiar relations of the brain cells and fibers. 

Every minute now one inqu ires : .. Where are they 1" I Accord ing to this th eory, t h e  nerve cel l s  in repose re­
E very ti me th e same answer : " Go on I Go on I Make tracted their processes, lw h ich, as he th ou ght, were really 
h aste ! A quarter of an hour ahead I "  pseudopods. '.rhe cell processes being thus  ret racted, 

Mr. Koechlin, the engin eer, loses his n erve bad ly. the ('ontiguity of the cell with oth er cells was less per­
He is rattled. HI:' no longer stops at anyth ing. Night fect ; h ence their funct ions became low ered , conscious­
has n o w  fallen, densely dark, as before. .. Wh ere are ness was lost, and slee p ensued. 
they 1" yel ls  the engineer to each passer-by. .. Quarter Koll i ker obj ected to this view, on the ground that 
of an hour ahead ; push on I "  . .  Th under I "  says the amooboid movements are never observed i n  n erve cel l s  
engineer; " shall w e  never overtake them 1 "  a t  least o f  the higher an imals ; D uval having con-

At the steep hills we get down to l igh ten the carriage tended that he h ad seen such movements in the lower 
and we run breathlessly behind. Here we are at orders of ani m als. Cajal,  siding with Kolli ke!', states 
Etam pes. At the entrance of the town some one who that no m atter what way you kill an auim al-by 
was on t h e  lookout for us throws us a bag of ice to shock, strangulation, or anresthesia-the nerve cel l s  
cool t h e  cylinders. never d iffer in aspect, and one never can discover an y 

Suddenly, in the middle of Etampes, a young fello w amooboid movements among them, even when they are 
calls  to us : i ;  They stopped here to take in water. Go placed fresh ly in the field of the m icroscope. Cajal 
ahead ; they have three minutes' start ! "  has, however, suggested anoth er theory of sleep wh ich 

The engi neer is q uite beside himself. We dash h e  bel ieves m9re rational and m ore in accordance 
forward into the night, and suddenly, on a hill  which with facts. While nerve ceils do not have amooboid 
is before us, we make out a red fire and we recognize movements, there are, scattered richly throughou t the 
the sound of a motor-tuff, tuff. tuff I It is No. Is .  brain tissues, other cells known as neuroglia cells. 

We attack the h ill  in turn. We leap from the auto- Thl:'se are cells with very nu merous fine processes, and 
mob ile and courage I We are within 200 yard s of No.  they form in a large measure the supporting frame-
8. Hurrah I But our competitor h as reached the top work of the brai n tissue, sending their fine processes 
of the hill and is leaving us at full speed. We shall in among the nerve cells and blood ves8els. 
have to make two deep descents in zigzags-he re comes Now Caj al's th eory is that these neuroglia cells dur­
the first,. No hesitation. We attack it at 25 m i les an ing repose extend or relax their fine hair-li ke pro­
hour. It is  alarming. cesses. As the res ult of this the perfect con tact be-

Suddenly we come to a fork in the road. " Which tween the processes of the nerve cells and the end 
way 1 "  cries the engineer. It is terrible. I do n ot brushes from the axis cylinders that surroun d  them is 
know. int erfered w i th, hence the brain fun ction is slowed up 

" Left I" I cry. " No, righ t  I "  and sleep en sues. During activity these neuroglia 
The pace is such that the engineer's h esitation comes cells retract their n u m berl ess fine processes, t h e  con­

very near causing a catastrophe. For he has no t i m e  tact bet ween the nerve cells becomes perfect again, 
to make the sh arp turn from left to righ t, and we sh oot and mental functiolJ s are res u med. The practi cal 
on toward a wall wh ich stands at the angle of the roads. facts upon which Caj al bases this i n genious th eory are 
Our automobile was supplied with t wo air brake s. O n e  th at the neuroglia cells are found to be in different 
can be worked by the teet, while still stee ring; the states. In sODle their processes are retracted and 
other, an d m uch the more powerful brake, must be shri veled and in others they are extended. Th ere is 
worked by hand. To apply the latter one has to re- unquestionably an amooboid movem ent, therefore, in 
lease the gui d ing bar. t h i s  class of cells. 

In our critical position th e engineer showed great Furth ermore, it is  in accordance, he says, with phy­
presence of mind. He dropped the guiding bar com- siological facts that a cell would retract its processes 
pletely and applied both brakes at once. This saved during activity and relax them during repose. The 
us. The front w h eels nearly ran up a gainst the slope ph ysical basis of  sleep, therefore. according to this  
which was at the foot of  the wall. All  this  took but a view, would be the brist l i n g  up of  the h air· l ike pro­
second. Here we are rolling along at a mad pace once cesses of the neurog-lia cells, a sq ueezing of them in 
m ore. between the machinery by wh ich the nerve impulses 

We pass through V ersailles. A halt of two secon ds pass, and a sort of a clogging of the psychical me­
at the umpire's station. No. 8 is still three min utes chanism. Such theories are of course as yet on ly 
ahead. theories, and lDay be regarded by practical minds with 

This time the engineer n o  longer knows the road at great contempt. Still, there is someti mes an advan­
all ,  but, on the other hand, I know it thoroughly, tage in scientific hypoth eses, even if they furnish only 
h aving traveled it an incalculable num ber of times on an intellectual exercise to the student. -Medical Re-
a bicycle. cord. 

Then, standing beside Mr. Koechlin, I find myself in 
the same position as the young son of King John the 
Good when, at th e battle of Poi tiers, standing beside 
his gigantic father, who was h olding at bay the enti re 
English arm y, he kept calling out : . .  Father, strike to 
the right I Fath er, strike to the left. " I cal l out to 
the engineer : ., Steady ; turn to the right I Stead y ; 
turn to the left I "  

And so, rol ling and bounding along, we pass the 
Suresnes bridge, the riverside drive, Avenue de Madrid, 

• .  e , • 
Alumi n u m  Boats. 

A practical test was made of aluminum in the con­
strllction of small boats by M r. W alter Wel lman, 
who h ad three con structed to carry his polar expedi­
tion last year. The!le boats, it was said at the Navy 
Department, had been brought back to Waeohington, 
and an exam ination some ti me ago showed that the 
material h ad so deteriorated that it could be easily 
crumbled in one's hand. 
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Science Note.. the thermometer marks -85., a tem perature lower than 
Pictet's Gas.-Mr. Pictet, having observed that an that of the coldest of the bodies employed. We have 

addition of carbonic acid to sulph urous acid see wed thus a true freezing mixture comparable to a mixture 
to materially increase its powers of disinfection, re- of nitrate of ammonia and water. 

. 

q uested Professor D'Arsonval to investigate the value Liquid protoxide of nitrogen was tried without suc­
of this admixture and report the reon. Mr. D'Arsonval ce!'s as a solvent of carbonic snow. 
has commun icated the results of his experiments to In a vacuu m, the tem perature of carbonic snow 
the Soci6t6 de Biologie. He finds  that carbonic acid readi ly  falls to -125°, and this degree of cold can be 
and sulphurous acid, in  th e proportion of four of the maintained for a very long time with little material. 
former to six of the latter, combine chemically to form The author concludes from this that it is eaiY to suc­
a gas (which he calls " Pictet's gas ") posses!!'ing ceed in liquefying oxyge� without any othel' refriger­
marked antiseptic  properties and extraordinary ant than carbonic  snow and with the ordinary re­
powers of diffusion.  Thus, cultures of typhoid and sources of a laboratory. 
cholera were placed on rags between the leaves of a I Ar!'enic in Steel. -Mr. J. E. Stead has recently pub­
book which was em'eloped in cloth and exposed to lished a paper UpOll a.suQject to which metallurgists 
the influence of the gas. III the space of an hour the I have hitherto paid but l ittle attention-the presence 
germs were found to be entirely destroyed. Pictet's of arsenic in steel. Mr. Stead finds that a proportion 

�as has also proved fatal to microbes that were still of from 0'1 to 0 '15 per cent of arsen ic  can exert no in­
l i ving after treatment with sulphurous acid. fluence 1lJ)0n the resistant properties of the metal em-

Direct Spectru m Analysis of Minerals.-Among the plOYI'd in constructions. 'l'he  resistance to breakage 
theses recently presented to the Faculty of Sciences of is sl ightly increased by the presence of a feeble pro­
Pari�. may be mentioned an important one by Mr. portion of arsenic. The elongation . is in nowise 
A rnaude de Gramont upon spectrum analysis. The 
process employed differs from those used up to the 
present time. A spark from a condenser is made to 
pass between two fragments of the mineral to be ex­
amined, and the methodical spectrum analysis of the 
rays that are produced furnishes aecurate and quickly 
obtai ned data as to the chemical composit ion of th"E'! 
mineral. By this method Mr. De Gramont has also 
l?een able to find in  fused salts the rays of the metal­
loids contained therein. He has given the rays of 
sulphur and silenium with It closer approximation 
than has ever before been obtained. 

Forwation of Drops.-In a paper presented to the 
Royal Society of Edinburgh, Mr. H annay gives the 
fol lowing interesting data in regard to the fonnation 
of drops. 

The drops were studied by allowi n g  water to d rop 
through oils of different density and viscosit y  and 
causing drops of oil to ascend through water. The vol­
ume of a normal drop of d istilled water in  olive oil was 
found to be equal to 0 '4096 cu bic centimeter. When 
the drops succeed one another at intervals of ten sec· 
onds, the volume is increased t.o 0 '5611 cubic centime­
ter, while the drop" formed from a cylinder of wat.er so 
arranged as to eliminate the effects of gravity have a 
volume of but 0 '5470 cubic centimeter, which shows 
that the determini n g  factor in the formation of drops 
is contractibil ity. Gravity has a tendency to m ake the 
drop lose its  spherical form. but the contractile force 
of t h e  liqllid prevents such distortion, and the result 
of those two contrary forces is the constrict.ion of the 
drop and its separation. 

Mr. Hannay confirms the observation made by Tate 
as long ago as 1864 : " The weight of a drop is sensi bly 
proportional to the diameter of the tube from which 
it  falls. The force that retains the drop is wholly su­
perficial. It is an extremely thin envelope that de­
termines th e size and form of drops." 

This fact was pro"ed by causing water at 20° C. to 
drop in the vapor of benzine at 37", so that the latter 
was suddenly condensed and formed a thin stratum 
around the drops of water. The volume of the drop 
of 0 '1081 cubic centimeter in the normal state was 
found under such circumstances to be reduced to 
0 '0449 cuhic centimeter. 

Properties of Carbonic Snow.-At a recent session 
of the Societe d'Encoll ragement, Mr. P. Villard made 
known the results of some experi ments made bv him 
in conjunction with Mr. R. Jarry upon solid ca�bonic 
acid. Crystallized carbonic acid melts at _57° under 
a pressure of 5'1 atmospheres. This melting point was 
det ermined by means of a t<:lluene thermometer 
plunged in the melting carbonic acid, which was con­
tained in a glass tube protected against radiation by a 
metallic jacket. The crystals of carbonic acid have no  
action upon polarized -light. The point of  ebullition 
of ca rbonic snow at the ordinary pressure, that is to 
say, the temperature that it takes of itself  when it is 
exposed in  an .open vesse l, was likewise determined 
with a toluene thermometer carefully protected against 
rad iation. Such point of ebullition is situated at 
-790, and at this temperature the vapor emitted pos­
sesses an elastic force precisely equa.l to the pressure 
of the atmosphere, conformably to the laws of ebulli­
tion. It is, therefore, impossible to admit the tem­
perature of _60' hitherto proposed. to which corre­
sponds an elastic force of about four atmospheres. 

Contrary to the opinion that has been held, ether 
added to carbonic snow does not lower the tem perature 
of it. In whatever way the mixtu re is made, the 
minimum tem perature is _79°, and this is not attained 
unless there is an excess of snow ; and the feeble 
thermic effect due to the dissolving of the snow can­
not manifest itself n nder ordinary conditions. 

The cold obtai ned is due to the fact that the snow is 
cold and tends to maintain itself at its point of ebulli­
tion .  Con!leq nently,  it brings to this point the liquid 
that surrounds it. 

Chloride of methvl acts quite differently. The snow 
dissolves in this without any gaseous disen�agemeut, 
starting from -65°, and, at the moment of saturation, 
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affected, and the contraction of the section of the 
broken trial bars is practically the same as  that of  
steel that contains no arsen ic. But with a proportion 
of 0 '2 per cent of arsenic, t h e  difference becomes 
marked in  the steel obtained in the open hearth fur­
nace. But even then the resistance to flexion alone is  
a little reduced. With

' 
one per cent of arsenic the re­

sistance to breakage increases, the elongation dimin­
ishes a little, and the contraction is reduced. When 
steel contai ns four per cent of arsenic, the resistance 
to breakage eyer increa�ing, the elongation and con­
traction disappear. 

Electrifica tion by Rain Drops. -In a paper recently 
presented to the Philosophical Society of Glasgow, 
Lord Kel vin showed, by the aid of special apparatus, 
that the passag-e of a drop of wa ter through the air has 
the effect of slight ly electrifying- the latter. The elec­
tric action is  m uch more intf'nli'e if  the drop of water 
meets with a solid body or a l iquid surface. He has 
also founll that if a drop of fresh watf'r strikes a sur­
face of salt water or a solid body, the  air is negatively 
electrified, while if salt water is used, the air is pos i­
tively electrified. 

The clash of waves ag-ainst E'ach other likewise gives 
rise to a positive electri lic'ation of the air, and in a 
much larlCer measure than the negative electrification 
due to the fall of rain. 

Theory of the Sensation of Colonl.-Mr. Georg-e 
Arzens, struck hy the i'llsufficiency of the theory of 
vision from the view point of the perception of colors, 
has concPived the idea of applying the theory of sta­
tionary waves to the explanation of this phenomenon. 
He remarks, in the first place, that the nerve fibers, 
after traversing the retina, are so inflect.ed as to pre­
sent a direction in verse to that of the luminous ray�, and 
that some of them are terminated by cylindrical rods 
and others by small cones. These nerve fibers receive 
an excitation from half-wave to half-wave. Mr. Arzens 
believes that they are differently im pressed, according 
as it is a question of rods or cones. The first gave the 
sensation of light and the second that of colors. In 
the case of the conical fibers, there intervene phe­
nomena of interferences that unequally displace the 
planes of the stationary waves. The planes that cor­
respond to red light are thrust forward with respect to 
those of the red rays, so that the cone is im pressed at 
different points by the ra.ys of the various colors. In 
support of this theory, he makes the following- re­
marks : (1) Nocturnal an imals have no cones ; (2) in 
the alterations of the reti nal pigmentation due to senil­
ity or disease (achromatopsy), there is a suppression 
of the pereeption of colors ; (3) when we consider points 
of retina remote from the central part, the not.ion of 
color d i m i nishes in tbe same ratio as that of the num­
ber of cones to nIl' nu mber of rods. 

Non- Shrin kable Fabrics. - Messrs. Mathelin, Flo­
q uet and BonnE't have j ust devi8ed a process which 
they claim h as the property of r61;dering thread and 
fabric'S absol utely non shrinkable. They com bine the 
old alu m ina or sulphate of al umina process with a 
treatment wit h  a sol ution of carbonate of soda and 
the use of steam. 'I'he latter, in addition to its fixi ng 
property, permits of  sensibly increasing the dE'grf't' of 
solution of the alumina salts, while removing the 
unctuous, gelatinous or glutinous feeling resulting 
from the treatment. 

A rtifieial lndigo. -W hat is known as " indigo palt " 
is now bei ng introduced as the latest substitute for the 
genuine article. It is  said to possess the property of 
being converted into indigo by means of caustic soda, 
and, in dyelng, all that is ne('essary is t<:l treat the cot­
ton in a bath of the salt and then pass the treated 
cotton into a sol ution of the soda. The val ue of this 
method may be est imated from the statement made 
that, in printing, it suffices to thicken a solution of the 
salt with dextrine, print this  on, and pass the printed 
fabric t.hrough caustic soda. 

. - . . .  
Pap"p Pulp for Leak". 

Paper pulp is one of the most useful arUcles in the 
reach of mankind. 

Mixed with glue and plaster of Paris or Portland 
cement, it is the best thing to stop cracks and breaks 
in wood. 

Pulp paper and plaster alone should be kept within 
the reach of every housekeeper. 

The pulp must be kept i n  a close-stoppered bottle, 
in order that the moisture may not evaporate. 

When required for use, make it of the consistency of 
thi n  gruel with hot water, add plaster of Paris to make 
it slightl y pa sty, and use it at once. 

For leakage around pipes, to stop the overflow of 
water in !;tationary washstands, where the bowl and 
the u pper slab jOin, it  is invaluable. 

Used w ith care, it will stop leaks in iron pipes, pro­
vided the water can be shut off long enough to allow 
it to set. Around the empty pipe wrap a single th ick­
ness or two of cheese cloth j ll!'t wide enough to cover 
the break, then apply the compound, pressin� it in 
place and making an oval of it somewhat after the 
fashion of lead pipe joining, only larger. 

The �trength of this paste, when once it is thorough­
ly hardened, is almost beyond belief. The bit of cheese 
cloth prevents any clogging of the pipe by the paste 
working through the cracks. 

An iron pipe that supplies the household with water 
had a piece brokt'\l out by freezing. The piece was 
pu t  in place, bound by a strap of muslin, then 
thoroughly packed with paper pulp and Portland 
cement, and was to all appearances as good as new. 

Paper pulp and fine sawdust boiled together for 
hours, and mixed with glue dissolved in linseed oil, 
makes a perfect filli ng for cracks in floors. It may be 
p ut on and left until partly dry, then covered with 
paraffine and smoothed with a hot iron.-Rural Me­
chanic. 

• I . '  • 
A n  Earthquake on the Atlantic Coa.t. 

A shock of earthquake was felt a few minutes after 
6 o'clock on the morning of Sunday, September 1, 
along t h e  Atlantic coast from Delaware to Lonl( Is­
land. The shock in New York City was very slight" 
but was sharp in New Jersey and to the east of New 
York. The vibration was attended by a slight rUDl­
bling noise. This makes the fourth shock which has 
been felt in New York City in the last eleven years. 
On August 10, 1884. at 2 : 14 P. M. , there were three dis­
tinct vibrations, the second being the severest ever re­
corded in this vicinity. Other slight shocks were felt 
on August 81, 1886, and on March 8. 1893. 
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A Test of a War Vessel Frame and Armor. outdoor comprehends infinite space, and as  for forms 

The Naval Ordnance Board conducted an important of exercise-well, they are without limit. There never 
test at the Indian Head Proving Ground, near Wash- was a complaint of the lack of either outdoors or 
ington, September 4. Though primarily it was a test methods of exercise in it. 
of a steel armor plate, it was in reality a trial of the The secret seems to lie in the fact the wheel has re­
st.rength of the frame of a modern warship. It has vealed to us that our natural powers of locomotion 
been claimed that the frames of modern warships have been m ult.iplied. " Two blades have been made 
would not withstand tbe shock caused by heavy pro- to grow where but one grew before." 
jectiles striking against the armor which covers them. The draught upon ollr strength necessary to walk a 

It has even been asserted by some authorities that the mile is sufficient to enable us on wheel to travel five 
armor, if not penetrated or shattered by the shock, miles or more. Astride of it " magnificent distances" 
wonld be driven through the vess el by the crushing of become insignificant. 
the frame. Some time ago the English government fired What a glorious feeling of freedom comes over us 
at an old armored vessel for the purpose of observing when the countryside, smiling and gay, brings to the 
the effects of the shock, but this test at Indian Head rider a sort of contagious happiness ! What indepen­
is the first frame test ever made of a distinctly mod- dence ! We have not had to be carried there by the 
ern warship's frame with armor attached. horse or the railroad and we are proud to say, " I  did 

'.rhe plate tested represented twenty-four others it ! "  
weighing 620 tons. It was made by the Carnegie Inventors of auxiliary power appliances for bicycles 
Company and was what is known as double-forged, should take notice of the fact that the secret to-day of 
being forged hoth before and after Harveyizing. the bicycle's popularity is not merely because a per-

The plate was 14 incheli' in thickness and formed son is enabled to ride fast or far, bu t because the rid­
the outer surface of a target which was a repre- ing was without foreign assistance. Vanity and ego-
8entation of a side section of the battleship Iowa. tism cut a considerable figure in the wheel's popnlarity. 
It was 18 feet long by 7� feet h igh, and represented To say " I rode on an electric motor bicycle to Al bany 
that portion covering the vitals, and extending 5 feet to-day," would mean the same as to say, " I  rode on a 
below and 2� feet above the water line. Behind the railroad train to Albany to-day. " But to say, " I  rode 
armor was a backing of 5 inches of oak, and then my wheel to Albany to-day," means something entire­
came the " skin " of the vessel-the inner and outer Iy different. The rider who did this in fast time would 
bottoms, each five-eighths of an inch of steel plate. be hailed with great applause, and the telegraph 

Some four feet further back was a % inch stee� would announce the fact to the world. 
plate, representing the inner shell of the vessel. In improving the bicycle the main idea is to get the 
Between this plate and the " skin " were the frames most results out of the least power applied by man to 
or braces, also of % inch plate, alternately two and the pedals. Auxiliary power has nothing to do with 
four feet apart. The whole structure was covered bicycle improvement. It belongs to a class of inven­
by a 2� inch steel plate, representing a protective tions designed to carry or convey, not to those by 
deck. Against the inner plate were heavy timbers which man carries himself.-The Wheel. 
resting on the side of a hill. • ' .  • 

The conditions were not exactly the same as on The Philosophy of' Pumping. 

board a ship in the water, because the water would The limit of atmospheric pressure being 33 feet, water 
yield, while the solid earth would not, but the differ- will rise frOm that depth if the air is wholly removed 
ence would be very slight, as the vessel in the water from its surface. This is simply the law of gravitation _ 
could not yield quickly enough to be of any real bene- The ordinary device for removing the air is the pump. 
fit. The first shot fired was a 10 inch Carpenter pro- As the air to be removed is i n  weight as the height of 
iectile, weighing 500 pounds, which was propelled by the column, it is plain that the same amonnt of work 
140 ponnds of prismatic powder. The velocity was is required to displace it as to lift or force a column of 
1,472 feet per second. The shell was completely shat- water an equal height theoretically. Practically the 
tered by the impact, part being lodged in the plate. II water can be lifted with less labor because of its den­
The backing and frames were found intact. The sity and lubricating qualities. This is too often for­
charge of powder was increased to 216 pounds. The II gotten and leads to a com mon error in placing pumps 
projectile then had a velocity of 1, 862 feet per second. in wells. 
Again the shel l was shattered, a larger portion being It is thought that if we exhaust a cylinder, the air 
embedded in the plate, which still remained without a will rush upward to fill the space thus exhausted. It 
crack or bulge. The frame was uninj ured, except that will, but the air leaves a space, too, that the law of 
one of the armor bolts was driven out. This com- gravitation causes to press down ward aud produces a 
pleted the acceptance test for the lot of twenty-four load or weight which is increased at every stroke of the 
plates. Then a shot was fired from a 12 inch gun, piston in the cylinder, and which, when the pressure 
u>,ing a Wheeler-Sterling projectile weighing 850 above and the -draught below are more than equal, 
pounds, which was propelled by 400 pounds of pow- will cause the elastic air above to rush through any ex­
der at a velocity of 1, 800 feet per second . This test was isting imperfections of the piston or cylinder to effect 
one which was ordinarily used for the 17 inch armor I an eq uilibrium below. When this occurs, it is plain to 
plate. It was, therefore, thought that the projectile be seen no water will rise. 
woule. pass entirely through the plate, but  it did not. A writer on the subject puts it this way : .. To see 
The plate was penetrated almost its entire depth and why a pump will not draw watel' more than 33 feet 
cracked from top to bottom, but the oak backing was vertically, suppose the pump cylinder to be 40 feet 
scarcely disturbed and the frame was uninjured. A above the water, commence the process of pumping, 
further test with a 13 inch gun will be made as soon as the air will be pUlllped out of the pipe, the pl'essure of 
the gun can be set up. the atmosphere will force the water up the pipe until 

The test of the new armor bolt designed by tbe Ord- the pressure inside and outside is eq ual . It becomes 
nance Board to replace the bolt now used in fastening eq u::tl when the water has reached the height at which 
armor to the ships was also entirely successful. The the column of water weighs the same per t<quare inch 
bolt is less than half the length of the bolt now in use, as the pressure of the atmosphere. When this point 
alld the saving of weight in each ship will be con- is reached the water will be lifted no higher by atmo­
siderable. spheric pressure, even though a perfect vacuum be 

The test 'demonstrates the fact that the frames of mai ntained above it. Therefore, if it is desired to lift 
our warships are able to meet ordinary demands and water further than this distance, it becomes necessary 
that the 14 inch armor for the new battleships will, to place the cylinder or working parts of the pump 
under ordinary conditions, receive the fire of any ves- within the limits of atmospheric pressure. " 
sel without serious damage. A perfect pump does not long remain so, whether it 

• , • , .. be used or unused. So as to avoid trouble and an-
Why the Bicycle Is 80 Popnlar. noyance, when making calculations for placing a pump, 

The evolution of the bicycle from the original idea trust nothing to suction, but rather place the cylinder 
of manumotion down to the present diamond-framed far enough above the bottom to insure a prompt action 
rear driver has been by certain positive steps, each , of the valves, and near enougb to the water to avoid 
step marking a dil'tinct ad vance in the grand march of i the necessity of an absolutely perfect airtight piston, 
improvemf'nt. i except as the water shall make it so. 

In schools are taught something of the revolutions A practical rule that experience has taught is for 
wrought by the steam engine, the telegraph and the wells of all depths greater than 15 feet to place the 
loom, but the schools of the future will surely take cylinder within 12 feet of the bottom and let the pipe 
notice of the wonders wrought by the bicycle. and extend, with a foot valve on end, to within 6 to 8 inchf's 
will teach something about the Draisine or . .  go-devil, r. of the bottom. 
the velocipede, the bicycle and all such inventions of This is as near a perfect pumping outfit for wells as 
whatever name, by which man is enabled to travel can be made. The plunger is made to fit close at all 
qu ickly. merely through the application of h is own times by water surrounding it, and the valves act 
Illu8cular power!. promptly, insuring against loss by water running past 

What makes the hicycle so popular with all classes them. Such a pump is always ready for use. If there 
of people ? Cheapness ? No ; the trolley or cable is is any water in the well, no priming is necessary. Care 
cheaper. Speed ? No. If one merely wants to travel should be taken to not commit the common error of 
fast there is the railroad. Luxury ? No. The brougham using pipe that is too small. Too large pipe cannot be 
is far ahead of the  bicycle on that score. And yet peo- used, that is the work is not increased by the use of 
pIe with all these things at their command have taken large pipes; on the contrary, it is much diminished, 
to bicycling' with great fervor. It must be because of because the particles of water being globular in form 
the outdoor exercise, you say. No, again. The term roll over each other with less friction than when in 
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contact with a foreign substance, and the size of the 
valves being the limit of the moving column the height 
to which It is raised, plus the quantity, being the only 
measure of weight, it will be seen the larger the pi pes 
the less labor will be required to raise a given quantity 
a stated height. This is combined in the old rule of 
half the diameter of the cylinder for the whole diame­
ter of the pipe. 

The friction in pipes i'l as the square of velocity; ve­
locity increases as the squares of the diameters. The 
deduction from these rules is  that the velocity of a 
given volume of water fiowing through a two inch pipe 
would be increased four times if made to flow through 
a onE' inch pi pe; the friction by the same law would be 
increased sixteen times; hence the advantage of using 
large pipes. Whatever kind of pump is used, place it 
as near the source of water supply as possible. If this 
cannot be done, then use as large pipes as pot;:sible. It 
is poor economy to try to make it small pump do the 
work of a large one by crowding it. It shortens the 
life and efficiency of the pump without corresponding 
benefit.-Rural Mechanic. 

• ' 8  . •  
DECISIONS RELATING TO PATENTS. 

U nited States Circuit Court-Western District of 
Michigan, Sou thern Division. 

UNITED STATES PRINTING COMPANY VS. AMERICAN 

PLAYING CARD COMPANY. 
Sage, J. : 
Letters patent No. 381, 716, granted April �, 1888, to 

Samuel J. Murray for an improvement in a machine 
for printing cards, considered and Held valid and in­
fringed. 

Where it appears that all the elements of the combi­
nation claimed in the patent are cld, but a new and 
valuable result has been obtained, the safety and effici­
ency of the machine greatly enhanced, and the profits 
resulting from its operation greatly increased. Held 
that the combination itself displays invention. 

Damages can be collected from the mll,nufacturer of 
a machine, and further damages from a subsequent 
purchaser and user of the same machine. The pay­
ment of damages for making an infringing machine 
d oes not give any right to the future use of the ma­
chine; but this may be restrained by inj unction, and 
when the whole machine is an infringement, it may be 
ordered to be delivered up and destroyed. (Birdsell 
Vi;!. Shaliol, 39 O. G. , 261; 112 U. S. , 485.) 

Where a patentee takes a decree for profits against 
a manufacturing infringer, he sets the manufactured 
machine free. The profits of the i n  fringer are full com­
pensation to the complainant for the wrong done him ;  
but a j udgment for damages covers only damages in 
the past and has no relation to the future. 

Where it was objected that defendant was not liable 
because the patented machine was not marked with 
notice of the patent, Held that such defense to be 
available must be set up in the answer and established 
by proof. (Rob. on Pat., sec. 10£6 ; Goodyear vs. 
Allyn, 6 Blatchf. , 38. ) 

The Stopping of' Steamers. 

Mr. William Dixon Weaver, late Assistant Engineer 
United States Navy, gives, in the London Engineer, 
some interesting calculations as to the length of t ime 
and distance required to stop a steam vessel going full 
speed ahead when the propelling machinery;is reversed. 
Omitting the mathematical formulas, we come to Mr. 
Weaver's conclusions, which are gi ven in the following 
table for the Cunarder Etruria, the Italian ironclad 
Lepanto, the United States naval vessels Columbia, 
Yorktown, Bancroft and Cushing, and the Russian 
torpedo boat Wi borg : 

Displace- Horse Distance, Time, 
ment. Power. Speed. Feet. Seconds. 

Etrnria . . . . . . . _ 9,680 14,321 20'18 2,464 167 
Lepanto . . . . . . .  _ 14,680 15,040 18 2.522 192 
Columbia . . . . . . . .  7,350 17,991 22'8 2,147 135 
yorktown . . . . . . . 1,700 3,205 16'14 989 83'9 
Bancroft . _ . . • • . •  832 1,170 14'52 965 91 
Cnsbmg . . . . . . . . .  105 1,754 22-48 301 18'4 
Wiborg . . . . . _ . . .  138 1,303 19'96 373 25-6 

.. . . . . 
Twenty-seven Whales Ashore. 

A lucky discovery was made on the morning of July 
4 by two Maoris outside the north head of the Kaipara 
Harbor, New Zealand, when no fewer than twenty­
seven sperm whales were found on the shore, all with­
in a few m iles radius. It being the breeding season 
for sperm whale!', they usually leave the cold latitudes 
of the Antarctic until the calvE'S are strong enough to 
return, and it is assumed that in one of these voyages, 
being confronted by fierce gales, they endeavored to 
take shelter, but suddenly found themselves in shallow 
water, where the receding tide soon left them an ea!'y 
prey for the hands of man. An enterprising firm, 
Messrs. Allison BrothE'rs, of Auckland, have com­
menced the boiling down proeess, though their plant 
is somewhat inadequate for such a gigantic under· 
taking. A horseman who was riding along the beach 
soon after the discovery WJ,S lucky enough to find a 
large quantity of ambergris, valued at about £3, 000. 
Many seekers are now on the g.wund expecting each 
tide to bring them a fortune. 
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RECENTLY PATENTED INVENTIONS. 

Engi neering. 

EQUALIZING LOCmIOTIVES.-John E. 

NUT LOCK. - Francis W. Coleman, 
Rodney, Miss. This! device comprises a U-shaped plate 
of spring metal, one limb of wWch is seated in a recess 
on the end of a nut and the other limb polygonally aper­
tured to fit on a polygonal shaped end of the screw bolt. 
The improvement Is very simple and cheap, and Is de­
signed to hold a nut of any size from reverse movement 
on a screw bolt. 

IIu)(hes, Pine Bluff, Ark. To keep the engine from caus­
ing the wh,'cl flanges to be cut by the shifting weight, a 
longitudinal bar is pivoted about the center of its length 
to the engine saddle, with its front end secured to the 
truck cradle, and a transverse bar has apertures in its 
ends and a projection on its lower surface to which the PLANTER.- Cyrus N. Baker, Craw­
rear end of the longitudinal bar is pivoted, while threaded fordsville, Ind. This planter is adapted for 'potato 
hangers secured to the springs pass down through the [ planting, �thoug� it may be used �o plant any kind ?f 
apertures of the tranSVel'se bar. The equalizing devices seed. It IS very hght and inexpenSIve, and will plant m 
are readily adjusted to cause the truck to guide the en- single or double rows. A seed wheel rotates partially In 
gine from one side to the other as necessary. the hopper and partially in a chute connected therewith, 

a spring-controlled shaft being operatively connected 
with the wheel, while a drive shaft with mutilated gear 
has intermittent driving connection with the spring­
controlled shaft. 

SUSPENSION BRIDGE.-Arthur Sherry, 
Fayette, Miss. This inyention provides for such con­
strnction that the body or floor of tho bridge will be self· 
adjusting, acccommodating itself to expansion and con­
traction, and a self-adjusting anchorage is likewise pro­
vided. The cables have a spring-controlled end move­
ment, and a truss support connected with the pins has 
spring cushions, the entire construction being designed 
to be of a simple, strong, inexpcnsl\'e character. 

IUI.cellaneou •• 
TEI,ESCOPE, MICROSCOPE AXD CAM­

ERA.-Robert L. Stevens, Vineland, N .  J. This is a 
combination Instrument with an extensible body portion 
having an object glass at one end, a telescope connec-

Raihvay Al1 llllance.. 
tion having an eye or microscope end piece, while an in­
termediate section has a fixed focal point and its body 

CAR COUPLING.-.Tohn F. Tiner, Suth- portion Is provided with a plate-receiving pocket or 
erland Springs, Texas. This is a device of the link and slit in line with the fixed focal point. In adjustment for 
pin type, but with novel features to facilitate automatic I use as a camera the sensitized plates or 1IIms can be con­
coupling and safe uncoupling from the side of the car. nected without necessitating the use of a dark room or 
In a vertical slot of the drawhead Is pivoted a gravity a ground or focusing glass. 
block on which is loosely secured a lifting plate having GAS· P ESSU R Th a curved pin on its front, there being simple means to R RE EGULATOR.- omas 
lift the pin and plate, wWle an elongated link is in- C. McGrath, Bolivar, N. Y. This is an automatic de­
sertable in a horizontal slot intersecting the vertical vice in which the flow of gas is controlled by a slidable 
slot. spring-pressed hollow valve or cylinder having one or 

C A S I G N A L I N G ApPARATUS. _ more lateral openings that serve as gas passages, the 
R changiag position of the sliding valve, according to the 

Charles Harold, New York City. TWs deyice comprises gas prc.sure, governing the pressure automatically. an alarm at the rear of a street car, to warn persons step-
ping from the car from attempting to cross other tracks. GAS BURNER.- Charles E. Dressler, 
It is sounded by the driYer or motorman at the forward New York City. This is an improvement upon a for­
end of the car, on the approach of a car from the oppo- merly patented invention for a burner for heating pur­
site direction to pass the car on which the alarm is rllng, poses, permitting the user to turn the burner into any 
so that persons cros8ing the street back of a stationary desired position to allow of using the burner in connec­
or moving car will be warned not to proceed until the tion with a blowpipe and for other pnrposes. 
second car has passed. PRINTING PRESS PERFORATOR. _ 

END SUPPORT FOR CARS. - Seth A. Horace G. Miller, Punxatawney, Pa. This perforator 
Crone, New York City. 'fhis is an adjuijtable support to is adapted for attachment to the gripper bar, to be op· 
raise the ends of cars in case of their sagging down, and erated simultaneously therewith, a perforating knife be­
comprises a double truss for each end of the sill, the truss ing arranged to move upon a slideway, an end portion 
including a sectional bottom knee brace, and a bracket being held away from the slideway, while a side arm 
extending from the sill forming an abutment for the carrying perforating knives has a portion fitting into the 
lower ends of the knee brace sections. A socket engag- space between the supporting bar and the end of the 
ing the forward end of the knee brace is attached to the I knife. The device is of simple and Inexpensive con­
end sill, and a truss rod engaging the socket extends np- struction, not interfering with the clearness of the Im­
wardly over a post in the car, to then extend downward pression, and readily adjustable to perforate the paper 
and form at its rear end a socket engaged by the rear end at the exact place desired. 
of the knee brace. I AUTOMATIC LIQUID MEASURE. -.Tames 

(JAR FENDER.-William H. H. Diffen- Cowan, Honolulu, HawaiI . TWs improvement com­
bauch, New York City. In this fender a vertical gate prlRe8 a tank centrally divided to form two compart­
having bars of spring steel whose lower ends come close ments in which are rectangular tank floats, there ilE>iog 
to the track is pivoted to the front end of an extension in each of the compartmenta an inlet valve at the top 
frame forming part of the truck frame of the car, and and valved ontleta at the bottom, the floata being con­
when the gate is struck by a person or obstruction it nected with lever devices by wWch the valves are alter 
swings so as to move down upon the track a fender plat- nately opened and closed. The apparatus is designed to 
form, beneath the car platform, in a position to pick up automatically measure heavy or light liquid flowing 
anything in the path of the car. The device readily through It, and is easily set for an operative condition in 
passes over switches and other track fixtures. which the friction is reduced to a minimum. 

CAR BRAKE. -.Tames H. Core, Etna, SKIFF OR CANOE PADDLE. -Peder K. 
Pa. This is a safety or emergency brake for electric or Mannes, St. Paul, Minn. 'fWs paddle has a bent shank 
street cars. Each brake consists of a shoe whose lower portion from which pro.iects a hand grasp, a ring or loop 
portion is adapted to engage the track rails while Ita op_ being pivotally mounted at the bend in the shank. It is 
posite face is concaved to fit the periphery of the car especially adapted for use by hunters In boats, each a.m 
wheel, and each shoe has a link shaft connected with being provided with a paddle which it will be unneces­
lifting chains and levers. The brakes are held raised sary to lay down in firing the gun, and enabling qnick 
slightly from the track when in inoperative position, but rowing afterward toward the game. 
on releasing a lever they fall to the track and the wheels OIL CAKE TRIMMER.-.T ohn S. Ovens, run upon them. 

Electrical. 

ANNUNCIATIN£* TARGET.-Otto Kauff­
mann, Sacramento, Cal. According to tWs improvement 
the target IS made with independent movable rings, 
which, as well as the bull's eye, are each adapted to make 
Independent electric contact to actnate an annunciator 
located close to the marksman, wbereby the value of 
each shot fired will be immediately and automatically in­
dicated, and no scorer is required. The annunciator 
also indicates when the target is struck on the upper or 
lower or right or left hand sections, to aid the marks 
man in taking aim for the next shot. 

Illechanical. 

PORTABLE HYDRAULIC PUNCH. -Eli­
jah B. Cornell, PWladelphia, Pa. 'fhis punch is espe­
cially adapted for making apertUl'es in the webs of rail­
way rails, or In metal beams or plates for architectural, 
bridge and other iron work, aud the punch IS hydraulic­
ally withdrawn as well as hydraulically forced through 
the metal, both operations being quickly and readily ac­
complished. All the valve chambers are accessible for 
making repairs withont taking the punch or pump apart. 

WATER WHEEL GOVERNOR. - Win­
field S. Libbey, Lewiston, I\[e. According to this im­
provement provision is made to control the gate-operat­
ing shaft by a mechanism which includes a battery and 
electro-magnet, the governor being connected with a 
centrally pivoted lever under the ends of which are 
spring contacts, there being a fixed contact beneath one 
of the spring contacts. The governor may also be con­
nected with a tilting bar to accomplish sinailar results 
mechanically, without the intervention of a magnet, the 
mechanism operating positively in either case to govern 
the motion of the wheel with a minimum of variation. 

NUT LOCK. -.Tefferson D. Tynes, Fort 
Smith, Ark. This is of that class of nut . locks made as 
spring washers, and consists of a single metal bar bent 
in a peculiar shape. The bar has its ends curved around 
to form a bolt hole, one of the ends being bent back 
outaide the body portion with a reversed curve of uni­
form radius and sprnng outwardly and terminating In a 
beveled end. while the other end forms a flat bearing. 

Buffalo Center, Iowa. To evenly trim the edges of oil 
cake and save the trimmings, this inventor has devised 
a machine lu wWch are three revoluble cutters and a car­
rier adapted to be moved between them, the cake being 
pushed sidewise on the carrier to trim its ends, and end­
WIse to trim its sides. 

STORM CURTAIN FOR BUGGIES. - Ber­
nard Martin, McPherson, Kansas. This curtain is made 
in two sections, each shaped to cover one-half of the ve­
hicle front from the top of hood to bottom of body, and 
also a side portion of the body, each section also having 
sight openings and one ot them a driving flap, and each 
section having a cord to connect with a support in the 
vehicle body. The entire front and sides of the buggy 
may be quickly closed by the curtain when desired, and 
readily opened for exit or entrance, and it may be nsed 
as an ordinary apron in pleasant weather. 

CIGARETTE Box. -Andrew L. Ellett, 
Jr., Richmond, Va. This box has a sliding holder, with 
a fiexible strip or pull piece attachment, by which one or 
more cigarettes may be drawn part (way out of the 
holder for convenient removal. The strip or pull piece is 
attached at Ita Inner end to the body of the holder 
and its free end projects beyond the onter end of the 
cigarettes. 

BOTTLE CUTTING ApPARATUS. -Au­
gust Benson, Streator, III. This inventor has provided a 
simple and inexpensive apparatus whereby, with bottles 
blown in turn moulds, the bottle neck may be easily cut 
off by mechanism controlled by the foot of the blower, 
thus leaving his hands free to do other work, the neck 
being smoothly cut, leaving the bottle In good condition 
for finishing in the " glory hole." The cutter is movable 
in and ont at the neck of the mould, a water supply de­
livering into the mould near the cutter, there being a 
mechanism for moving the cutter and a valve contrulled 
by the movement of the cutter to regulate the water 
supply. 

ADVERTISING DEVICE.-George M. Un 
derwood, Orange, Mass. This device comprises a card 
holder to which are attached supporting arms. terminal 
rigidly attached clamps being formed of opposing jaws 
which are adapted to clasp harness saddle terrets, adjust­
ing bolts working in the jaws. It may be conveniently 
attached to any ordinary harness for the advantageous 

display of an advertising card at any point above a 
horse. 

NOTE.-Copies of any of the above patents will be 
furnl.hed by Munn & Co., for 25 centa each. Please 
send name of the patentee, title of invention, and date 
of this paper. 

NEW BOOKS AND PUBLICATIONS. 

THE H U NT AIR BRAKE COMPANY IN­
STRUCTION BOOK. Pittsburg, Pa. : 
The Hunt Air Brake Com pany. 
16mo. Pp. 56. IIlnstrated. Plates. 

The cha�ge for Insert10n undef" tllu litad u One Doaa� " line 

for elJCh .... .,.t1on : about eight worM to a line. Ad",,­
tiaemmt. must be �ecei".a at publicat10n ojfice ell ea�ill a. 
Thuradatl morning io aw"arin the joUoW'i'ftO wuk', IB8Ut. 

.. G. S." metal polisb. Indianapolis. Samples free. 

Presses & Dies. Ferracute Macb. Co., Bridgeton. N. J .  

Handle & Spoke Mcby. Ober Latbe Co.,Cbaerln Falls.O. 

Screw machines, mUliDjl macmnes, and. drill presses. 
'fbe Garvin Macb.  Co .. Lai .. ht and Canal Sts .. New York. 

This instruction book is intended to teach how to 'fbe best book for electrICIans and beginners In elec­

handle the Hunt air brake system. It contains many ex­
cellent diagrams and In a pocket some loose folding 
plates, one of which IS provided with a movable cellulOid 
diagram illustrating the use of the Hunt air brake. 
How TO MAKE RUBBER STAMPS FOR 

PROFIT. By .T. Clark Barton. New 
York. 1891. 32 pp. Price $1. 

TW. book is written by a practical manufacturer of 
stamps and stamp outfits. Full Instructions are given for 
the various methods of stamp makin/?, from the original 
plaster of Paris method down to the latest and best press 
mould process. Illustrations are given of an excelicnt 
vulcanizer. 
AERIAL NAVIGATION. By Daniel Haw­

kins, M.D. Toledo, Ohio. 1895. 8vo. 
Pp. 90. Plates. 

Outlines the author's views on aerial navigation and 
describes his air ship. 
CURRENT HISTORY. Second quarter, 1895. 

Ruffalo : Garretson, Cox & Com pany. 
1895. $1. 50 per annum ; single copies, 
40 cents. 

This cyclopedic view of current history contains arti­
cles on " Argon and ita Discovery ; "  " The Income Tax 
Decision ; "  " The Silver Question ; "  " The Yellow 
War ; "  " The Cuban Revolt," etc. This publication 
affords reliable Information In condensed form on the 
events of the day. 
ELASTICITY A MODE OF MOTION. Being 

a popular description of a new and 
important discovery in science. By 
Robert Stevenson, C. E., M. E. San 
Francisco : Indust.rial Publishing 
Company. 1895. 8vo, 61 pp. Dia­
grams. Price 50 cents. 

An essay on the elasticity of motion, with true and ap­
proximate cause of universal gravitation. 
W-Any of the above books may be purchased through 
this ollice. Send for new book catalogue just pub· 
Iished. MUNN & Co., 361 Broadway, New York. 

SCIENTIFIC AMERICAN 

tricity is .. Experimental Science;' by Geo. M. Hopkins. 
By mail. � ;  Munn & Co .• publishers, 361 Broadway, N. Y. 

Expert macblnlst wanted by a manufacturer of cut­
lery and hardware specialties. Must be capable of mak­
ing necessary repairs and b.ventlng labor-saving Im­
provements. None without blghest references as to 
cbaracter and ability need apply. Address Manufac­
turer box 778. New York. 

pr8end for new and complete catalogue of Sclentillc 
and other Books for sale by l\1unn & Co .. 361 Broadway. 
New York. Free on aPDileatlon. 

HINTS TO CORRESPONDENTS. 
Name. and A d d l·e •• must accompany all letters, 

or no attention will be paid thereto. This is for our 
Information and not for publication. 

Referencell to former articles or answers should 
give date of paper and pa/(C or number of question. 

I n q ll h'lea not answered m reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department. each must take hie turn. 

B II Iie:.: \�����:O\fiilrc::S:u�i.���l:'O!d�:�s
s�� 

houses manufacturing or carrying the same. 
Special 'V riUen I n f'>I" m a t i o n  on matters of 

personal rather than general Interest cannot be 
expected without remuneration. 

Sci e n t i fi c  A m e l' j (, a n  SII  P ll]e.nent. referred 
to may be had at the ollice. fuce 10 centa each. 

Book .. referred to promptly supplied on receipt of 
price. 

/lU n e l'a]8 sent tor examination should be distinctly 
marked or labeled. 

(6617) .T. P. writes : 1. I am making a 
gas engine on the four cycle plan. Size of bore of cylin­
der is 3� Inches. Please answer me the following ques­
tions throngh SCIENTIFIC AMERICAN. 1. How much 
should I compress the gas In the cylinder ' A. The 
mixed gas and air should be compressed to from % to � 
ita volume. 2. How much space shonld there be between 
piston head and cylinder head at end of inner stroke ? 
A. The cylinder chamber should be % to � the stroke. 

S U I L D I N  O E D I T I O N . 3. What proportion of gasoline vapor and air make the 
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best explosive ' A. One part gasoline vapor to 10 parts 
air Is the best proportion. 4. About what will be the 
pressure per square inch in cylinder after explosion ' A. 

TABLE OF CONTENTS. About 100 pounds per square ir.ch. 5. �Iy cylinder is % 
1. An elegant plate in colors of a residence at Edge- inch thick, will it be strong enough to stand the pressure' 

water, Chicago, III. Three perspective elevations A. Cylinder thickness is correct. 6. About how much 
and floor plans. Mr. J. L. Silbee, architect. A power will tWs give ? I recently took apart a medical 
pleasing design, with many good features. battery and found the galvanic cell to consist of a round 

2. A residence In the Colonial style, recently erected (metal tube I think) tube filled with a substance like 
In Tennis Court, F1atbnsh;L. I., at a cost of $7,500 paste, with resin poured in the end of tube to seal it. 
complete. Perspective elevation and fioor plans, Can you tell me what this paste-like substance Is and 
also an interlor view. Messrs. Stevenson & Greene, how to make this form of battery celU A. About !Ii 
architects, New York City. An attractive design. horse power. It will pay you well to consult the latest 

8. A dwelling at Bronxwood Park, N. Y., recently erect- work on gas engines by Donkin, fully illustrated, $6./it 
ed at a cost of $6,000 complete. l.'wo perspective by mail. '.rhere are many forms of dry batteries, con­
elevations and floor plans. Mr. J. M. Lawrence, tents known ouly to the makers. The following are 
architect, Mt. Vernon, N. Y. from " Scientific American Cyclopedia of Recelpta, Notes 

4. A residence at Mt. Vernon, N. Y., recently erected at and Queries," $5 by mail. Dry.-A good effect can be 
a cost of $8,000 complete. Perspective elevation obtained from a paste of plaster of Paris, 1 pound; oxide 
and floor plans. Mr. Walter F. Stickles, architect, of zinc, � pound ; saturated solution of chloride of zinc, 
Mt. Vernon, N. Y. An attractive design In the enongh to malte a thick paste. They are very good for 
Colonial style. medical coils. Filling for Dry Batteries.-Charcoal, 8 

5. A cottage at Bergen Point, N. J., recently erected at parta ;  mineral carbon or graphite, 1 part ; peroxide of 
a cost of $4,200. Mr. Wesley J. Havell, architect, manganese, 3 parts ; lime hydrate, 1 part ; white arsenic 
New York City. Perspective elevation and floor (oxide), 1 part ; and a mixture of glucose and dextrine 
plans. A neat design, showing some original and or starch, 1 part ; all by weight. These are intimately 
pleasing features. mixed dry and then worked into a paste of proper con-

6. A dwelling at Bedford Park, New York City. Two sistency with a fluid solution composed of equal parts of 
perspective elevations and floor plans. Mr. Edgar a saturated solution of chloride of ammonium' and 
K. Bourne, architect, New York City. An attract- chloride of sodium in water, to wWch Is added 1-10 
ive design iu the English Gothic style. volume of a solution of bichloride mercury and an equal 

7. A two-family dwelling recently erected at New volume of hydrochloric acid. The fluid is added gradu. 
Haven, Conn. Two perspective elevations and floor ally and the mass well worked up. 
plans. Cost complete, $5,080. Architects, Messrs. (6618) C. G. D. asks : 1. Is it possible to 
Stillson & Brown, New Haven, Conn. superheat water ? A. Water cannot be superheated. 8. St. Ann's Episcopal Church, Kennebunkport, Me. Superheating means a greater heat than is due to the 
Perspective view and ground plans, also an Interior pressure of evaporation, and is not applied to liquids. 
view. Mr. H. P. Clark, architect, Boston. Vapors or steam may be superheated or given a higher 9. A residence at Williamsport, Pa., recently erected temperature than is due to their evaporative pressure. A 
for J. F. Fredericks. Architect, David K. Dean. full boiler may be heated to anv reasonable 'degree 01 
Perspective elevation and floor plans. An attractive temperature above 212°, but is subject to the steam 
design. pressure due to the temperature, as well also the enor-

10. A Colonial house at Far Rockaway, N. Y. Archr mous pressure of the expansion of the water, which no 
tects, Messrs. Child & De Goll. Perspective ele· boiler can resist. 2. If a holler is filled absolutely full 
vation and tioor plans. A model deslgu. and heated, will the water be raised to a higher degree 11. Miscellaneous contents : The Hayes metallic lathing, than 2120 ' A. In all boilers making steam under 
iIIustrated.-Neolith as a paint and decorative pressure the water is at or very near the temperature of 
medium for relief work, ilIustrated.-Gas radiators, the steam ; at 100 pounds pressnre the temperature is 
fire grates, etc., ilIustrated. -Improved heaters, abont 3380 F. Hot water circulating pipes have been in 
ilIustrated.-Improved sash lock, ilIustrated.- use with a water temperature from 500° to 600° F., but 
American homes and the cabinet or parlor organ • .  the pressure was In proportion to the temperature. 
illustrated.-The Laurie steel lath, illnstrated. 
-The Austin & Eddy sash hanging attachment, 
illustrated. 

The Scientific American Building Edition is issued 
monthly. $2.50 a year. Single copies, 25 cents. ThIrty­
two large quarto pages, forming a large and splendid 
MAGAZINE OF ARCIDTECT"CRE, richly adorned with 
elegant plates and fine engravings, illustrating the most 
interesting examples of Modern ArcWtectura1 Construc­
tion and allied subjects. 

The Fullness, .Richness, Cheapness, and Conveuience 
of tWs work have won lor it the LARGEST CmCULATION 
of any Architectural Publication In the wOTld. Sold by 
1111 newsdealers. MUNN & CO., PuBLISHERS, 

361 Broadway, New York. 

TO INVENTORS. 

An experience of nearly IIfty years. and tbe preparation 
of more than one bundred tbousand applications for Da­
tents at bome and abroad, enable us to understand tbe 
laws and practice on both continents, and to possess un­
equaled faclllties for procuring patents everywhere. A 
synopsis of the patent laws of the United St.ates and aU 
foreign countries may be bad on application, and persons 
contemplating tbe securIng of patents, eitber at bome or 
abroad. are invited to write to this office for prices, 
whlcb are low, In accordance with tbe times aud our ex­
tensive facilities for conducting the business. Address 
MUNN & CO., office BCIENTUIC AMERICAN, 361 Broad­
way, New York. 
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INDEX OF INVENTIONS Furnace. A. K .  Murray . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 546,1'18 Sash holder. C. W. &; C. S. Pierce . . . . . . • . . . . • . . . . • . • •  Me.186 

Furnace. combined plate. platinum. and sheet Sash lock and ventllaoor. combined. D. D. 
beating. J. Immel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 546.100 Stewarl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 546,21i6 

September 10, 1895, 
Furniture. revolvlnor. W. D. Snyder . . . . . . . . . . . . . . .  Mf�91!5 t.awmi ll carriage ol!settinor mecbanlsm. E. Eo Gaore knife. S. F. Robbins . . . . . . . . . . . . . . . . . . . . . . . . . . .  MIl.058 'l'bom .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  q46,124 
g:�::::�t ?:l;:�I�:.al}�"Ir.aW:J.�J!e?����::::::: �1ft Sawm ill carrlaores. head block for. J. Noonan . . . . . . 545;007 

Por w h l e b  LeUer. Pate n t  o� tb . 
V u U.d SI.t •• w e re Granted 

Gas. apparatus for producing. L. Mond . . . . . . . . . . . .  MIl.II4\l ��:�f J'�ft:t':,���t.;,:.-1k�?F"iiliiner:::::.Mil:21O·io ��� 
A N D  E .l C H  B E .l Il I N G  'I'DA 'I' BA'rE. Ga. engine. E. E. Butler . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  546,110 Separatlng macblne. O. M. Morse . . . . . . . . . . . . . .  11.1iO'1 

Ga. enorlne. White &; Middleton . . . . . . . . . . . . . . . . . . . .  54 •• 995 Separator. D. Sewell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  546,252 
(See note at end of lI.t abont cople. of these patent •• ) Gas extractor for tank water. etc .• E. Holthaus . . .  540.�93 Sewinjl macblne. C. �·riedericb . . . . . . . . . . . . . . . . . . . . . .  MIi.882 

Ga. orenerator. M. L. Mery . . . . . . . . . . . . . . . . . . . . . . . . . .  MIl.l1. Sewing macblne. J. Vannette . . . . . . . . . . . . . . . . . . . . . . .. 546.924 
Acid and making It. Indoxyllc. Kniet.cb &; Seidel . Me.165 G ... orenerator •• 011 atomizing and C81'buretlnor Sbarpener. shears IJr .cl •• or •• A. H. Hall . . . . . . . . . .  546,012 
Adverllslng macblne. coin-controlled. H. A. Man- apparatn. for. O. N. Guldlln . . . . . . . . . . . . . . . . . . . . . 546.011 Sblp cleaninl< apparatu •• E. 1.'. Tboma . . . . . . . . . . . . . . 545,1r./8 
Ala�';i;: . 'See 'Fir,; aiiiriii: · · · · . . . . • . . • . • • . . . . . . . . . . • . . .  545.965 8::' �a�l!,t:t�t�9l::\;�.�,jt:���iiUt:o·tf· aci.uating 546,014 �g�r:'�r f�:�e���

a
� ·��r:lt 546 1M Amaloramatinor apparatus for extracting7110ld. T. mecbani.m for. F. 'V. Cotton . . . . . . . . . . . . . . .. . .  546,090 Shuttle threader: .1: E. Dolber: : : : : : : : : : : : : : : : : : : : : :  546:006 

Am�!:!'':'�tO�ii ;':civerii'inii iiev·lce: 'j:s: vine::.: �� 
Ga.

p:'������ . . �� . . �� . . ��.�������.��� . �.����: .�: 54 •• 9i3 �i��arg�;���I�·lu:n .�.��I.� : : : : : : : : : : : : · : ::M6,OOii m:= 
Annealing box and pan. R. Bai ley . . . . . . . . . . . . . . . . . .  540.868 G ... produl.'tlrs. orrate for circular. L. Mond . . . . . . . .  Mfl.05O Siorna l tran"mltter. Davl. &; Cbrl.ty . . . . . . . . . . . . . . . .  546;228 
Bale and making .ame. cylindrical cotton. J. W. Ga. regulator. W. C. Downward . . . . . . . . . . . . . . . . . . . . .  546,131 SllIna l lng apparatu •. e lectric, G. JiJ. Miller . . . . . . . . .. 546.00s 

Grave . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M6.000 g:f:; p�e:. <fr:y����: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  545.942 �:��:li�.
a
Jl�[���'a�Y!.·Jilr:. �. �?���I.I�.::::::.: �l:l 1:11 Fn31����t,:;,":fr������!::��. 'i.\�··cka':��':.�� �� G ear c utting macblne. A. Ro.le . . . . . . . . . . . . . . . . . . . . .  515.913 8i10. W. A. Van Deu.en . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  546.� 

Band cutter and feeller. J . L. Barker . . . . . . . . . . . . . . .  545,9&'i Gear. variable .peed fr:ction. C. Seybold . . . . . . . . . .  546,000 Smoke box. C. \' . �·Ieetwood . . . . . . . . . . . . . . . . . . . . . . . . .  546,13'0 
Barrel cover. 'V. L. Wa l.h . . . . . . . . . . . . . . . . . . . . . . . . . . .  546.207 Generator. See Ga. lIen81·ator. Steam gene-

I 
Smoke preventer. W. R. Mill . . . . . . . . . . . . . . . . . . . . . . . .  545.967 

::tgt�'l.
a
!�a<t,

.
�e;::,'i::�

.
iioibweli'.:

.
:. :::::

.:.::
.
::.: �m rator. 8nap book. L. M. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 546,226 

Beeblve. G. C. Fergu.on . . . . . . . . . . . . . . . . . . . . . . . . . . .. Mtl.OO7 �:a��p!'rfiu�urf�:nemtiediliii.r . . wlr;; · iii; . .  �;: 545,885 ��r:I����n:n?!�gr�e: ·w:inli:iey ·&·i>iiiiiii>;I:::::::: �m 
B

ee
&, ,.�;t!��l�� . ?�����. ��? ���.�I.�� . .  ����.: 546.115 Gla��:g:I!.�iiig: 'm"cii,ne: 'M,;Kiiii &; ·\vii.on : : : : : : :  �� �gr.:·�I��e:�"J'. r;Y�i�g H�!!r..��I:·spiniiles; · baii 546,156 

Bicycle. L. S. Crandall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MIl.OO4 Glove f .... tenina deVice! W. B. Murphy . . . . . . . . . . . . .  540.906 1 bearina' for. E. Maerlen . . . . . . . . . . . . . . . . . . . . . . . . . . 546,0\l2 
::g�gl:·:r;d�;.Icf:nc: Miiihew·.::::. ::::::::::::::::: �:� l{��;'i��fr'!.�.:':.t��c? Htn::!���::::::::::::. ::::.: �� ���'kf::.

te
�:� �;:�P���·k l�r.L. Scbwarz . . . . . . . . . . 54ij,916 

Bicycle cbaln •• device for cleaning. C. G. Polley •. 540,972 Gold from It. aqueous solution •• depo.ltlnll. H. 8tamp mm .tamp .tem guide. C. A. Fargo . . . . . . . . .  546,284 
Bicycle crank. C. Tlmm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 546 K. B. Davi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MIl.I13 Stand. See Umbrella locking .tand. 
Bicycle lock and brake. C. E. Jobn.on. . . . . . . . . . . . . .  Gold f .. ,m  ore • •  extractlnor. B .  C .  Hinman . . . . . . . . .  540,8111 Steam engine. 'i'. Ballew . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
::g:gl: ::3(�Ve. CB�: �:�ma,; : : : : :  : : : : : : : : : :  : : : : : : : : :  a���j.���I��tr.lJ.t�wte.�·. �?�rI���. : : : : : : :  : : : : : : :  g:&J13 ���:::: :����:i:.·Jt,il�J,t:&:ThOd';. :'.::'::.::'.:::':. : :  
Billiard or otber cues. holder for. T. Clark. . . . . . . . . Gra

�:n C.
I
�������.� .�.���.?� ��� .������'. �:. �� 546.979 �t::::: :,gt'g'�t,?�'ia� �:l.k�':;;.:-.;i·::::::::::::::::::: : 
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H�rr"��� E. yOilUor��: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 54&109 8t:�mz�n�
v
:n�

n
purWiig liqUld •• �P;aratii8 ·ior; 

l�ll:�·f�r;ac!.Ill!.I�?\;j.iicieii : : : : : : : : : : : : : : : : : : : : : : : :  MIl.� Hanaer. See Ball and socket ban" .. r. Eaves L. P. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 546.015 
Bolt or rivet. G. F. Lemmon . . . . . . . . . . . . . . . . . . . . . . . . .  540.961 troU!{h banl<er. Joist and wall banger. Stone lintel and gi l l .  arllHclal. IJ'ry &; nsher . . . . . . .  545,864 
1��:I�'j,��8:r.<?�t�.������ : : : : : : : : : : : : : : : : : : : : : : : :  �� 1I:::'e��'::dStit�:�!��: ·so·,;e: :: ·. : : : ·:. : : ·. : ·. : : : ·:. ::·: �;MI �����e�: ESe:'W�{tle stoi>per: · · · . .  · . . . .  • · · · · · ·  . .  · ·  . .  546,129 

B�m:' .��t���Ilr.II:Kr:.-f�����:::::::::::::::::: ::: : : �:= 1I:�:;..(!ilvl�
i
}��. '8hiiipeiiitiii di.k: i>: ' X: Nei� MIl.221 ����:'or����: L: ·F .. rwei ..... ':::::::. ':::::::::::::::.:: �:l:1 

Bottle wa.her. H. La CRs.e . . . . . . . . . . . . . . . . . . . . . . . . . .  iWfl:017 .on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. MIl.0'i7 Stl'inged in.trument. , key attacbment for. J. H. 
I���'-e\:!����l.· �o�: L���I':oX: ' ' 'sigii"i 

. 169 I:�I �t����JE�:::r�!}�����··. �::�����: :::::: :: : : ���i �����;�g�.��tf8t�.\i.Ii��it!�S;;;:.����i�:.:.: : :  S:tW 
Box corne ..... macblne for applying .taylllll-strips HlURe. orate. J. T. Lin.ey et al . . . . . . . . . . . . . . . . . . . . . . .  5-I1i,234 Sugar ill barrel •• disintegrating tool for. J. Den-

. to. M. F. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  545,006 Hltchlnor po.t. S. H. Sm ith . . . . . . . . . . . . . . . . . . . . . . . . . . M5,!J8.I nl.oll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1i45,878 
B�::�ke�

ee ]j'unnel boldlng bracket. Lever 1I�;��:c\afo� ���r�{e:.��.:W!:l':t:��i��. ���1'1�i; 546,239 ��W�'i.�1 t��!eR�iw�y ��W�,: . . . .  · . . . . . . . . . . . . . . . . . . 546.235 
BrAke. See car brake. Electric brake. lor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 546.061 Switcb and .ilmal apparatu •• A. K. Man.Held . . . . . 546.1'12 
Brake beam. W. W. Atte.bury . . . . . . . . . . . . . . . . . . . . .  1i45,998 HOOk. See Harness pad hook. Snap hook. 'l'le 8yrln"e. J. R. Hall. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 546.148 
Brake mechanl.m. 1Iuid pre •• ure. T. W. Evan . . . .. 546,lM book. 'I·able. See Exten.lon table. Ironing table. Sur- . 
Bra� ��I���r�:�!r.'1�.'�t';,,��':U?�.?�����n� 1I��e'�t��?e,!l'n"i��'a�·l�ic�:J::'.�� : : : : : : :�� �:�� 'fat�i'i:'i �'::'J:;ine, band. A. �'. Pre.ton . . . . . . . . . . . . .  545, 
Broom. Hardin & Wat.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . Hor.e.hoe. H. Cu.ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-11;.227 �'applnll mach ine. H. MueJ l&r . . . . . . . . . . . . . . . . . . . . .  . 
Broom bandle. detachable. lJ. E. Reilly. . . . . . . . . . . .  Hor.e.hoe. cusblOned. H .  H .  Glbb . . . . . . . . . . . . . . . . . 546,145 Teapot and .trainer. F .  W .  Bentall . . . . . . . . . . . . . . . .  . 
Bru.b making macbine. C. Rebse . . . . . . . . .  . . . . . . . . . .  Hor.esboe. detacbable. L .  C .  Thorne . . . . . . . . . . . . . . .  5-I6.20:i 'i·el�"raph receiver, Brigg. &; Patterson............ . 
G�:'?n 't':,�;,�:�.

n
�:I�������: �:. ���?�: : : : : : : II�t�t�� ��r���: .�'. �': .����I�� : : : : : : : : :  : : :  : : : : : : : ��:rJi :t:�l:gCg�:·�p�j.ft��(ift:,;;mii.;rg·& ·carliion"::.::·: � 

Buoy. F. Rlcbard . .  . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . ... Hub attachinK dev ice. H. M. Crower . . . . . . . . . . . . . . . 545.!J.16 'i'elepb"ne excban"e apparatus. A. Stromberor 
���e�

el
ke�' t,;ls:������r:' " ' '  . . . . . .  . . . . . . . . . . . . .  1I��r'��t."y.l:'f. �",ri!3gc�:.���I��::: : '.: :". : :  : : : : . ' :  '. : :  �Mg ThlTlt C':,'UDliiii: i>: ·Broa'iliooli:.·. : : ·.:·::.:::·.:·.:::·::.:: : � 

�:�f�:a;
e
��:I:t�b�e�:�1':M: 'Miiiliiili: : : : : :  I: ��'i��g�:'b'i'n!: 9: g��liiiti:eii : : : : : : : : : : : : : : : :  �� ��1Il ��gH�:: �.

F
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B
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8:!!�e�':;emJ:1f�,:,��r'o'ii !n�IIi· · · · · · · · · · · ·  . .  · • • · · · • I::�:'o�
n
c'i.��e:��:. ���e�n:ulr�g� 'eieCiriCiii 546,005 ���::�i��I:r���k"e��.�� 8�����:a� .�: .�.��: 

('.an clo.1011 device. C. E. Pierce . . . . . . . . . . . . . . . . . . . .. 546,078 wires and cable •• W. R. Hltcbcock . . . . . . . . . . . . . .  546.232 Thread package. B. L. Arm.trong . . . . . . . . . . . . . . . . .  . 
?a�.�::��Fn��g��:k�g V::dGdl�:g' tongues' of 546,205 lro"m::�f.::,\'i:'�inJ'.r�?"t.sBy!lr��� . . ����.���� . .  ��r 545.937 �:�:���er}�'1.

e
W�i.�:. �.�����?��: : : : : : : : : : : : : : : : : : �� 

C.p
k
.
e
b
y
as
o
tPl
e
n'!!nGIl •

. 
J
H 

.
• GoS.nm

ldp.soJr
n ..

.
.
.
.
.
.
.
.
.
.
.
.
•
.
.
•
.
•
.
•
.
.
.
•
.
•
.
•
.
•
.
.
.
•
.
•
.
• .

.• .
.
.
• �.Ml! Ironlnor table. J. W. Pinner . . . . . . . . . . . . . . . . . . . . . . . . . .  54ij,9i1 Time recorder. workman·s. W. L. Bnndy . . . . . . . . . .  546.222 

q , I i . q """""" Jack. Ree La.t1nor jack. L1ftlnIZ jack. 'fire bolt •• combined clamp and wrencb for. W. 
Car. J. �'. Wil l iam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  545,929 . Jol.t II banfer. V. E. Gregg . . . . . . . . . . . . . . . . .. 546,147 McCoy . . . . . . . . . . . . . . . . ' "  . . . . . . . . . . . . . . . . . . . . . . . . .. 1i45,969 Car brake. A. W. Gabrlo . . . . . . . . . . . . . . . . . . . . . . . . . . .. 546.954 E!'.::f;' ?:iie��.f:afety. Smith &; Rulf . . . . . . . .  545.916 �g�::dg:r.

e
O:raW •• I���r��ii. · for 'p' iBCiii:'·. 'Pear:: 546;101 g:� �g:�li.::��.-t :;a�':::?�.��: : : : : : : : : : : : : : : : :  �lm L b I L W jidk 541' 100 I I  & P  b d P Me 028 Car coupi lng. T. Ga.kln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  546;144 L::::g rea a8n� i1evlce'?i. �'I>oran: : : : : : : : : : : : ::: 516:282 TOy�

a
W. A."li���8.iin: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �958 

car congll� M. WalickI. . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-1;;;925 t:����I'i[�e:a. 
SJ.al: Ei.me.: : : : : : : : : : : : : : : : · : : : : :  �1& ��Ij,.R·s��'j,�I���;�')ie trap: . .  Ra:i irap: . . . . . . . . . .  • Me.

021 g::: ���e,e�treer.o���·: Hleld: : : : : : : : : : : : : : : : : : : : : : : :  ��m Last for levellnll macblnes, W. E. Forster . . . . . . . . . 54il,AS1 Trouser. fa.tener. R. Lr Zaretzky . . . . . . . . . . . . . . . . . .  1!46.213 
8: g���

o
�N�';�ku��

r
j�iI���\T::. �.�.�?�:: : : :: �� f:��.n,:M;'��·I�itT.PI1?'BroWii: : : : : :  : : : : : : : : : : : : : : : : :  �� ����: �t"o��� �uJ.
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v
��,.: : .: : : : : : : : : : : : : : : : :  �I 

Car .peed l'jljlulator. electric. I. D. Aikin . . . . . . . . . . .  516,062 Leatber marklnor machine. W. 8. Soule . . . . . . . . . . . . . 54/.,.919 'i'ub chamfering and crolina' macblne. Hummel &; 
Car wbeel. W. C. Pyott . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  546,248 Leatber .tretcblng macblne .. Cook '" Hou.ton . . . .  546.089 Mor.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  546,156 
Cast hollow ware. machine for 1Inlsblnor. S. W. Level bracket. uncoupling. <.;. L. Sullivan . . . . . . . . . .  546,2fJl 'funnel., IInlnor. E. L. Ban.ome . . . . . . . . . . . . . . . . . . . . M5,9i8 
c�e':i�ePtaiile anii ·.crai>e,:;oomtiined llquiii: 546,044 tl���Jea�.;c'f;i!',i.�eD:penti:::::: . . ::::::::::::.: �� Tur��n�.��r�.���.f��.�.� •. m".':���� .�?�:.�: .�:.���: 1i46,160 
Ch..'lr.

W s':l�atli' ciiair: · . . . . . . . . . . . . · . . . . . . . . . . . . . . . .  546,0'l3 tg���n't;::���'::·I���c1t���:��rioCii: ·�a.ii 546.088 �:I�t
e 
J'rYl�<g: ��f,��� .�. ����.�:: : : : : : : : : : : : : : : : . . �Iu� 

8t��e
e
�I"::� �tW�.f�r':fa":':· . . . . . . . . . . . . . . . . . . . . . . �sm Loi�.

c
li. D. S. Tyler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 546.286 fr�:�n!i��c��:b���id�H�·/..::�iiei;ietai::: ::::: 8:&� 

Clj18rflorbter. W. A. BI�ett . . . . . . . . . . . . . . . . . . . . . . .. 545;871 Locomot ive. electriC. E. W. Rice. Jr . . . . . . . . . . . . . . . . 5-16,191 Valve "ear • •  team """ me. W. A. Pitt . . . . . . . . . . . . . . li46,056 
8l:���

t
�:���':: fOlIing�I�'in'p: ' 'wire ;'iBiiii>:" 546.003 t�=�eT���¥l�:i. ?" . �i��.�: : : : : : : : : : : : : : : :: m:� � :I�: ���k �: �'. <fl:�.e,; .:: .:::::::::::::::::::::::::: �� 

Clock. alarm. E. Eo Katz . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 546,103 llaornets. manufacturing electro. H. P. Brown . . . . 546,2:lO Veoretable cnttillor macblne. S. J. Smltb . . . . . . . . . . . .  546,1183 
Clock, electric alarm. W. KI.t . . . . . . . . . . . . . . . . . . . . . . .  Me.016 Mall bag catcber. H. A lberl . . . . . . . . . . . . . . . . . . . . . . . . .. 5"i.211 VelOCipede. marine. L. V. Moulton . . . . . . . . . . . . . . . . .  546.101i 
Clotb .barlnor or croPglnor machine. E. Gesaner . . .. 545,957 Manhole cover. HiOk5J: '" Norrl . . . . . . . . . . . . . . . . . . . .  5-15.889 Votlnl< macblne. J. M cTammany . . . . . . . . . . . . . . . . . . . . 1!46.076 

g�t�b"�:�'l.t::�rs:::.
a
i. ��ti�s�n���: : : : : : : : : : : · �::t tl:���"f.r�lfi.:i :!i:' an�e c!iiai-' cutier;oomtiioeci; 54ij,W� �:l��c%�e�.
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g
or·.�;����·� 546,125 

CombustlonLmetbod of and apparatus for pro- J. F. ZImmerman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. b45.932 ean. S. W. Titu. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 546.126 
mot.nor. IS. F. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 546.209 1  Mechanical movement1 C. �'rledericb . . . . . . . . . . . . . .  540,883 Water elevator. compres.ed air. S. W. Titus . . . . . . �038 

Conductor and clo.ed conduit tberefor. 1Iexlble. Metal bars. apparatus '!II: plllnor. J. Keunedy . . . . . .  1H6;1ii9 Wax and mak !n!! same. orraftlnll. S. M. Brook .. . . .  546.940 
L. Dion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  546.005 Metal drawlnor die. G. E. Tbackray . . . . . . . . . . . . . . . . .. 546.202 Wax. "rafttn", tl. M. Brooks . . . . . . . . . . . . . . . . . . . . . . . .  �941 

Conduit •• manufacture of electric or otber. E. L. Metal tnbes. apparatus for making. Friedrich &; Weather .trlp. J. M. Marcb . . . . . . . . . . . . . . . . . . . . . . . . . .  546.236 
Ransome . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  545,976 t.cbu lte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  545,953 Well tube strainer, S. W. 1·ltu . . . . . . . . . . . . . . . . . . . . .. 546,009 

Conveyer and assorter\ Leary &; Hostetter . . . . . . . .  546,166 Meter prepayment attacbment. H. W.,WlIliam . . .  546.265 Well •• bailer for oil or like. J. B. Braden . . . . . . . . . . .  546.261 
Corn cut·ter, W. F. L. Gentry . . . . . . . . . . . . . . . . . . . . . . . .  545;91i6 Mica arindlnor mm. J. G. Skelton . . . . . . . . . . . . . . . . . . . .  .'!t6.1111 Wel l •• tube or pi pe .topper forarte.lan or driven. 
&:��g� ��:f��:�gnc:f��'��: ����� .�. ����:::: �� t111t �� \il:': :;l��ti:; iiiili: 

. . . . • . . . . . . . . . . . . . . . . . .  546;140 wb�ef.' �':,�et;:.ro.:beei .. .  Omeni' wiieei: . . · . . . .  · . . • Me,258 
Coupling. See Car coupling. Pipe coupling. Mineral concentratlll¥ or aeparatlng macblne. C. Whistle, bicycle. E. S. PIper . . . . . . . . . . . . . . . . . . . . . . . . 546.122 

'l'blll coup llnor. E. Barl ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 548,001 Wire clamp. A. A. Arm.trong . . . . . . . . . . . . . . . . . . . . . . .  546.217 
Crate. eoror. M. E. Hamilton. . . . . . . . . . . . . . . . .  . . . . . . . . . . M!ning drllb J. E. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1H6;098 Wire fabric. woven. M . B. Lloyd . . . . . . . . . . . . . . . . . . . . 546.964 (,orate. folding. J. Woltf. . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  Mitten. A . ... Burpee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54 •• 875 Wood joint fastener. J. N. Hieronymus . . . . . . . . . . . .  546,lD2 
Cryptoarapb, G. StromdaJ . . . . .  . . . . . . . . . . . . . . . . . . . . . .  Monld. E .  L. Ran.ome . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 540.1114 Wool, process of and apparatn. for removing 
Cue trlmmer,.,J. N. Mcintire. . . . . . . . . . . . . . . .  . . . . . . . . .  Moulder·. 1Ia.k. J .  Barker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  546.218 fatty matter. from. E .  Maerten . . . . . . . . . . . . . . . . .  545.899 Culf hO lder • .,.. W. Way . . . . . . . . . . . . .  . . . . . . . .  . . . . . . . . .  Mop wringer. C .  Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  546;209 Wrapp ing machine. C .  R .  Schilling . . . . . . . . . . . . . . . . . 546.193 
( 'ulttvator. J. :!.I. W. Long. . . . . . . .  . . . . . . . . . . . . .  . . . . . . . Motor. See Engine motor. Steam motor. Wrencb. See Pipe wrench. Cultivator or orraln drill tootb. W. A. Van Brunt.. Mower cutter bar. lawn, W. C. Allen . . . . . . . . . . . . .. . .  540.9& WrenCh. E. Cbampalle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �944 
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Curllllll iron. J. /). Scboonmaker. . . . . .  . . . . . . . . . . . . . . 
I 
Mu.lc .beet for mecbanlcal Instruments. P. Zither. metalopbone. F. Menzenhauer . . . . . . . . . . . ... 546,174 

Current wbeel. W. Pllrk . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Ebr\l�b . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 546.133 
8�rr��.0'� B�gg :uft�l.ey Corn' ciiiiei-: . . . . . .  . . . .  

��t!'tr:������� A��.
e
h�l��\��·. �: . �.I�����::::: = D ESl G NS. 

gampf" c. Ali l{anle� · :ii' sti · . . . . . . . . . . . .  • .. · . . . . . .  �r� Net tr:mg. collap. lble landing. A. F. &; W. Mei.- 546,023 Can bodv
. 011. M. L. Sperry . . . . . . . . ... . . . . . . . . . . . . . .. . . 24.670 

Dr:
ta

S:
o
��ufJ ���Wlni< die arp. . . .  . . . . . . . . . . . . . . . 

Not�
e 
p��e8 or ' iiot,; 'liWTei';; macb'iiie'for' puiicb:: Carpet. J. B. Neil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.675. 24,676 

Dlshe •• etc •• devIce for carrylnor. F. P. West . . . . . . . 546.208 1 inor. P. Kennedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  540.896 ( 'arpet. A. ll. Ro.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24,6'I3, 24.674 
Distilling tar and reHnlng turpentlue. apparatus Nnt lock, J . M. Martin Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  546.173 Carpet. E. G. Sauer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24,672 

for, K. Lofb jelm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  546.018 Nut lock. H. V. PadHeld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ii4II,I64 Chocolate cake. L. Runkel . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24,658 
Door cnaln f .... tener. H. C. Jenkin . . . . . . . . . . . . . . . . . .  1!46.102 Nut lock and rail jOint. J. P. Warner . . . . . . . . . . . . . . .  546.11l1 Clip. J . Devli n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 24,663 
Door fa.tener, C. P. Cooper . . . . . . . . . . . . . . . . . . . . . . . . . . 546.004 Octave coupler. H. W. Hake .. . . . . . . . . . . . . . . . . . . . . . .. 546.888 Corn. holder for ears of. A. Calleson . . . . . . . . . . . . . . . . . 24.868 
DOUllh mixing machi ne. C. E. Oelmau . . . . . . . . . . . . . 546,182 011 can, A. C. 8m itb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Me.254 Hook. J. C. Covert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.6M 
Dovetailing macbine. sasb .tlle. 11. A. Sbol\en- Ordnance breecb mecbanl.m. C. G. Mel l.trom . . . .  5-I5.00! Paper wp.lgh t. M. Dike . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24.662 berger . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  546,253 Oversboe retainer for felt boot .. J. Craven . . . . . . . .  546.01i5 Razor band le. C. H. Tbu.bAr . . . . . . . . . . . . . . . . . . . . . . . . .  24,661 
Dranorht attachment. J. E. Wolf. . . .  . . . . . . . . . . . .  • 545;997 Oy.ter dredRe, M. Nielsen . . . . . . . . . . . . . . . . . . . . . . . . .. 546.181 SeourinjC box. H. N. &; F. Clansen . . . . . . . . . . . . . . . . . . . .  24.669 
Drauorbt equalizer. J. F. Walborn . . . . . . . . . . . . . . . . . . .  546,043 Pad. See Horse I'nterferinor pad. Shoe. L. Hil l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  24.666 
Draw gear and bulllnor apparatu •• G. We.tlng- Paintlnor macb lne, wheel . M. Arbnckle . . . . . . . . . . . . . 546,216 Sboe til>. G. Kinner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.667 

hou.e J r  546,ilIli Paper clrcnlars etc, device for distributing J l'Ipoon . C. A. HoOdIDjl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.669 
Drll J See Eiitictric"ciri ii " ·li.iiiliiii 'cii-iii ' "  Twist T Hoyt • • • 

. 
546 Sooon. F. W. Smitb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24.660 

drill. 
• • 

Paper hOldliig' ci"iDp ' M: 'B: Seliii,jiicier':::::: ":::.: Stove, J. L. G<.beille . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.671 
Dye. blue black. Krecke &; Rosenberg . . . . . . . . . . . . . .  546,01'0 paEer ve •• el and making .ame. W. W. McEwan . .  h Wa.h.tand bracket. W. H. Graham . . . . . . . . . . . . . . . ... 24,665 
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t
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l
rt::lierl . . . . . . . . . . . . . . . . . . . . . . . .  516,151 

Eall bolllna apparatu •• au.omatlc. J. R. Sprague. .  Pipe coupl inor. W. Curlett . . . . . . . . . . . . . . . . . . . . . . . . .. . 5-1;.877 

TRA n g MA RKS. 
Bl���I:.;�lft���·� .. c� :��e:.;nY: ::::::::::::::: : : : :  �:= 
Boot. and sboes. I. Prouty & Company . . . . . . . . . . . . .. 27.on 
Canned tomatoe., C. E. Speakman . . . . . . . . . . . . . . . . . . .  27.058 

[SEPTEMBER 2 1 ,  1895. 
�l{i)Derti.ement • .  

ORDINA ltY RA TES. 
I n .l d p  Pnll'e . .. nch hiliertion • •  ,.:) e e D r _  n l i n e  n n " I' J l U fl '" .. u .· t. i u  . ..  r r i n n  - .. .. ..  5 1 . 0 0  n n n .  

....- F<fr .,""" claa... of .AdwrUBementB. Spectal and 
H4Iher rateB are reqmred. 

1.'be above are charores per aora£e IIne-abont elorbt 
wor.J. per line. 'J·hl. notice .bow. tbe wldtb of the line. 
and I • •  et In aorate type. "lnorravlnors may bead adver­
tisements at the .ame rate per aorate line. by measure-
�=tve':r ��e

���tr�"tfll�
d
�ert��e:" 'fV:::� 

mornlnor to appear In Lbe foiiowlnor week'. I •• ue. 

U1°9t!u�!!!!er�!B!�S " time and t1I01I"1I b;r UBing our 

P01ferJDacnhle� 
CATALOG UE&­

A-Wood-working Machinery. 
B-Lathes, etc. 

SDECA. FALLS IIFG. COMPAln'. 
695 Water St •• Senecn }·ll\lS. N .  Y. 

THE SHIPMAN ENGINE MFG. CO. 
ENG I N EERS. Rochester, N.  Y.  MACH I N I STS • 

May Have Something of Intere.t to You. 
Shipman Oil Burning Ststlo� and Marine �es. 
t�

m
f.�:;'�cl:!� git

t
i�e;:t�rl'ito�I�'in�ke C�� 

.umer.",}!lmplre Boller 011 Injectors, Vulcan Instanta­neou. water Heaters. BlackSmltb Drills, Latbe'!!, and 

���'l>
w
�orl"fIi!(tN�;r!l���� ']·Ui-·.l· U E 

....- Printe4 matter on above fM' the aBk(fI!1. � M A N U I" A C T U R E.  T O  O R D E. R  
P E C I A LT I ES & N O V E LT I E S - PATH-HED 

ARTICLES - S M A L L  O R  r i N E.  M AC H I N E R Y  
S(l'%!<� oo.\Jt OTTO KO N I G SLOW 

- f C�l�\. �49 MICHIG A N  ST CL£V£LANO, O. 

� :I� �'i)\,�i\'r�N N INVENTORS. 
Experimental work of every de.criptlon. Automatic machlneg de.\Jnled and built. ....- Send for clrcn1ar ALTBY M�·G. 00 •• Brooklyn. N. Y. • 

FM' Elt.ctrlcal and E� 
porln.entai Work. 

G ... .."" ithB d: 7'001 ����;;;;� �:��� For Ge""'al 
SImp Wor/,. 

High Grade Tool. ;  
perlor in constrnctlo:,I?:�t�� 1:lgn, .::; lathe. made, and quality con.idereS? the cheapest. ,stud .t(W ct�ttllof)1.l.e and " ,,"ices. W. F. &; JOliN BARNES Co� 1998 Ruby St .. Rockford. Ill. 

I DEAS nEVE J .Of>EII .  Ab.olute .ecrecy. Send for particulars. Advice and .uororestlons free. Corre.POndence and 8BmJlle orders .ollctted. 25 .l'ear. In bnslne.s. Glll'dam "" SOli. 9S John St.. New York. 
E:DG-E T O O Xa &  

�n�
f
ln
e
� :�ie���h�

y w�� 'b::nd-�=r: f���':dU�yV����y of grits 
"'� ;!![il' fti�: :oe:a

so'::� i�����:u!'O:tt, 
GRA FTON !!'TONE C O iU I' .' N Y, 
No. � RIver Street, GRAFTON. OHIO. 

RELATION BETWEEN THE MOVE-
ment. of tbe Eye. and tbe Movements of tbe Head.­
By A. Crum Brown. M.D. An interesting dlscns.lon of 
tbe cau.e or the prompt and wonderful ly accurate com­pen.atory movement of the eyeball.. Wltb one lI Iu.­
tlon. Contained 10 SCIENTIFIC AMERICAN SUPPLE­
MENT. No. 1 0"'1 . PrIce 10 cent.. To be had at tbl8 
olllce and from all new.dealer •. 

Department of 
Science and Technology. 

In.tructlon by means of laboratolY and class-room practice In Drawing and Macblne De.lgn, Algebra, 
G'.lometg. Phy.lcs. Cheml��. Electrical Con.truction. 

=C:ne W'o�t�I':fm�Mre:-l�a�nit�,'ir':banl.m. Carpentry. 
Fal l T .. I'''' nell'hl � !!'''Ptembel' 23. 

For application blanks and other Information. addre •• 
F. B. PRA�·T. Secretaf'1/. 

PRATT INSTITUTE. Brooklyn. N. Y. 

E M PI R E----
• B O I L E R  CLEAN E R . 

Electric drill. C. S. Brad ley . . . . . . . . . . . . . . . . . . . . . . . . . .  546,002 Plant .upPOrt. N. Leonard . . . . . . . . . . . . . . . . . . . . . . . . . . .  MU,lb'? 
JllI:�m� g�:�:. �: f.°'l>���'i::: : : : : : : � : : : : : : : : : : : : : : : :  I �:g: �,.':,��g�s�e�'[,�J'e .�.����?� ·::::::::::.:·.:: �� 
Electrical cut-out. automatic, C. C. KrItzer . . . . . . . .  546,233 Planter. corn. W. H. Freeman . . . . . . . . . . . . . . . . . . . . . .  546.1H 

ggr::��yr.°��r.:!.'nD�Y:,��t �':l
p
':lieCi<ir.; 

. . Gili 27.062 
Brothers & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

27
.003 ---COM PO U N  D 

Cbo
��t:rc:.��?� . . ��.� ��

e
���?�� . .  �?��?:ff.oI 27.OIi'l ��u��'�lr:l�� ��:\��t::r"o�tyg� Elevator. See Water elevator. Planter • •  eed. H. A. Bacon . . . . . . . . . . . . . . . . . . . . . . . . . .  546.tIIl'i 

Elevator. G. H. Beynuld . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t;45,!lSO Pneumatic tool. J. G. Carlinet . . . . . . . . . . . . . . . . . . . . . .  546.223 
Eleo;ator .afetr, device. G. H. Reynold .. . . . . . . . . . . .  540,981 I Poie for telegrapb or otber purpo.e •• tubular. R. 
Enll�::.ee. �'i'im�s

e':.':1���· Multiple cylinder en-
po.�

a
��:

s
We��·PO.;i." 'FiliiiIiioii ·PO.;i. " . .  · . . . . . . . . 541>,901 

J:j��m: ����."i=il�O'::°�O��te:i.�: .�?���: : :  m:� ��::� ��:�::::m1'l�ir�e�i!:\�
n
A: ' Sperry::::::: :: : �� 

Enlllne •• elect riC \anlter for gas. F. 8. Mead . . . . . . . MIl.238 Press. See Cotton' pre ••• 
Envelope. :::. Kelley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  q46,043 Printlnor In colors. metbod of and apparatus for. 
Evaporator for bot air pipe •• F. Wyman . . . . . . . . . . .  546.212 'f. W. Morrl.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MIl.02.I 
Extension table. B. L. Gale . . . . . . . . . . . . . . . . . . . . . . . . .  546;00'1 Printing pre •• and fuldlnor mecban l.m. J. I .. Firm 5-111.1:111 
EXt,.r:��':.t.:i}�r:YJ��e������� .�����. �� ��� 545,900 ����I��:t�r:u::�n��:�t�:������ •. �'. ��� • . :::: �� 
Faucet soap holding attachment. Monlder &; Pumps. compensatlnor mechanism for direct-act-Hickman . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54ij,905 Ing steam. J. P. Frlzel l .  . . . . . . . . . . . . . . . . . . . . . . . . . .  546.096 
Feed box. W. E. Greatbou.e . . . . . . . . . . . . . . . . . . . . . . . .  546.010 Puzzle and toy. combined. F. J. Mantel . . . . . . . . . . .  MIl.I71 t:���: g�:�: :;rf'w�

i
fWR:er. : : : :: : : : : ::: :::: : : ::: :  �:� I:Sktio���I.X. "o".33!.�

k
.��C� 

.
. . . . . . . . . . . . . . . . . . . .  5-I5.S69 

i,'enoo stay. wire. L. Clark . . . . . . . . . . . . . . . . . . . . . 546.(N5, 546.046 Railway. closed conduit electrl�. J. M. Deal . . . . . . .. rl4li,l30 
t:��:.·i�le.wJ:�F.AM�f:e'lf:::::.·.·.·::.·::::::.·:::::::.: �� I:ll::;.���Fc;. '{v�M?�cty:.\iiger:.·::::::.·:::::: �:� �rI';,�'lfll1. ��n\�I�{)'w'!,n�.I������?: :::: : :::: ::::::::: � ft:1I::� :�I��h?a:io�:t\�?\v: ;ni,;�;iirlanii::::.: �lll:�� 

8��:� �'f �ei�A'i��,� f.:���:��iiei.: 'A:. 'P: Eiici,,'enii: : �:� thatT�I:.III&,::6��,l�.fi::' �i V'Tr�'!;� 
Medicine for indlore.tion and ,'ml lar dl.e .... e.. ���n::�c�utn.�t1f.:;.r.ot 
Mil���g�13���iI����!�lt��':l:�e'it°�:

y
coiii: 

27.001 Oll'lI'ICE : 

pe.r.��iiin·�: A: ·i::8alomoii:::: . :::::::::::::::::::: f?:� _______ K_e_m_ble Bldg . ,  1 9 Whitehall St ••  N .Y .  

�::lf��i::.dA�lf.wHc;:d����.��d. ����� : : . : . : : : : : : : : :  �:� THE SANDBLAST PROCESS.-BY J. J. 
Polisll inor compound for metal good •• Lub.lyn.kl Holl zllptfel. A fu l l description of this Interestln" pro­&; Company . . . . . . . • . . . . . . . . . . . . . . . . • • . . . . . . • . • • . • . . . 27,001 cess Rnd of the apparlttu8 employed ; with a discuAsion Remedy for catarrh . J . R. Sm ltb . . . . . . . . . . . . . . . . . . . . . 27.043 of It. capabl l itie. nnd pre.ent and future app l lcar lon •. Uemedv for .tomacb, l iver and bowel troubles. With 8 l \ Iu.tration •• ( 'ontalned in SCIES'TIPIC A M ER-Kl illgbel lh 

Ba.telt .. Schroter . . . . . . . . . . . . . . . . . . 27.C50 ICA N RUPPLE&IENT. No. 1 0 1 O. Price 10 cents To be 
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iiiiiiiiiiii; �'ob��:'�l';mokiiiji anil' ·eb·';Wliiir: ',ivery' forni'of: 27.009 I I  TOb�C�: :'���b!-�:::��: j: s.;arieii.·::::::�:�.�� �:8ir I 
�·onlc. an etferve.c1ng powder to be nsed as a. 

Myer. & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . .  27.1lIi2 Fl lterl H. J. Rlcbter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  546.082 Railway .witcb. electric. R. A. Baldwin . . . . . . . . .. . .  045.870 
Fire a arm. automatic electriC. C. D. TI.dale. Ra!lway .y.teml electric. H. A. Fry . . . . . . . . . . . . . . . . MI}.! L� ,.\ " I' I t" .. .. � O " )' ot �he .peClfication and drawlDlI ot . 546,261, 546,262 Railway track c eaner • •  treet. W. H. Welton . . . . . .  5-I� •. v,13 any patent In the foregolnor Ii.t or any patent In print I<'lre extlngnlsher. T. F. Handly . . . . . . . . . . . . . . . . . . .  546,013 Rat trap. W. H. Sal lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  546,2iiU I •• ued .Ince 1863, will be furni.'hed fMm thl. olllce for I<'Ir9 .prlnkler. automa�lc. A. F. Carpenter . . . . . . . . . 546.087 I Recorder. See T ime r�corder. . 25 cent.. In orderinl< pleaae .tate tbe name and number FlTeproof 1100" and cellmor. W. H. Brown . . . . . . . . . .  545.R'13 Refrigerator. E. A. & ( , P. Co.nl l l le . . . . . . . . . . . . . . . . Mf,l 12 "f thll patpnt <le.lrE!d, and remit to !I1unn &; Co 36\ 
�I�k�r g'e'!!\t�:f.ie�'W�� &; Wasbburn . . . . . . . . . 54 •• 900 1t:��:ee�:��J��;.(ilitan3::.�:!.:� .�� .::::::. :'::::.: g:,�:� Broadway. �ew York. •• 

��: ::g1�·;ct:-atr,.�Ar::���ni,jm; 'j: X: ·Mc:iii,jiiY·. �� It:�':!����p�a�t:���'ii.;ii.bii,ji .. :::::::::::::::. :: g:�� ve����= ��:' �n!"�n�: �!e:8�n�
e 
g:::��

e
g, blh�bf';,� 

Fruit picker. J. J. Matb, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 546.231 Ribbon feed rever.lnor mecbu.nl.m. C. Eo John.on 546,Ot17 1 
f
Olnor lI.t. provided tbey are .Imp le. at a co.t of 140 eacb. 

Funnel holder. I. ll. Rns.ell . . . . . . . . . . . . . . . . . . . . . . . . .  545.915 Roller. See Land rol l9r. f complicated tbe cost will be a little more. 1'0. full 
J==OI:::�rr::�

y
rloi'&ir·iUiiiaOii. 

. .  
546.DJI i ='Ia.

m
fl�b�tJ'e'lr.��:�: .�:.?�����: : : : : : : : : : : : : : :  = I�:�ct�:., 't�: :�� ��:al: �,;%,=:ld. New 
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Foun4ed "" Mathew Carey, 1785. 

HENRY CAREY BAIRD & CO. 
INI>USTRIAL PUBLISHERS, BOOKSELLERS &; IlIlPORTERS 

S t O  \Va l u u t  �r . . l' h i l ad e l p h i a. Pa • •  U . �. A .  
pr' Our New aud Revised Catalogue of Practical and 
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Hand Forged 
Blades. 
Razor Steel, warranted, For 

�:.f�-��'::'t:�
�e, not for "bar-

ence applied to the ArtsJ sent free and free of post&.!re 
to any one in any part ox the world who will furnish lils 
address. 
Now ready. Plate and India paper (Sbeet Demy). 

Th Is Knife will take an edge 
and keep It. It Is strong, yet 
compact and neat. Price, postpaid, with 2 blades : Ivory, 7l\c. : 
pearl, $1. With a blades : Ivor

� 
$1 ; 

r
uarl, $1.25. Our st"of!1! 2 ��".f'l.
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MAHER &; GROSH, 
40 A Street, TOLE DO, OHIO 

The Cathedrals of England and Wales. 
Library Edition (lImited to 250 copies), containing 62 

Plates ( Views and Plan�, with descriptive letter
r,
ress, 

�.!lr���
h
�n���'::d 

T
(�� �':rZjl�rro��al.s�� �� �:e�:n 

price, $29.40; bound (whole buckram), 41. 4s., American 
price, $88.00. .. '1'he drawings are certainly very beautl­
ful." -The Times. " A  very attractive 

J'
Ublicutton."­

MO'Mting Post. H A nohle volume."-Pa Mall. Gazette. 
U A most interesting and useful work. "-Guardian. 
Address Publisher of The Builder, 46 Catherine Street, 

London, W. C., England. 

VA P O R  LAU N C H .  
Engine and helm controlled 

from bow. Latest Improved and 
only 12 to 1 motor now ready for 
tbe market. 18 to 40 ft. launches 
2, 3, 5 and 7 b. p. No licensed en-
��

e
�f�tl�::':r�:l��.

ed
NO 

S
�� 

gero",. naphtha or galloltne UBed. 

� -�.-'" ,�" �---- ---- -
J er�e}' C i t y .  K .  J .  

THE MASK AND FALSE NOSE IN-
dnstry.-Fu l l  detai ls of the method of manufacturinll" 
fals8 noses and false t"ace� i n  Paris. With 4 i l Iustnuions. 
eontu ined in �C'lENTIFIC A:U ERIC'AN SUPPLEMENT. No. 
1008 . Price 10 cents. '1'0 be bad at tbls office and fl'om 
all newsdealers. 

1� to 75 horse power. For Propelling Boats 01 all kinds. 
Clieapest Fuel, Absolut.e Safety, No Licensed lllngineer, 

SllIlple ConstructIOn. nllndreds In !!uccessful Use. iT Write for illustrated catalogue. 
H I .Cl ln; GA ,.. .:K C; J S E  co ..  

Merion A venue /I: 49th Street. PHlLADELFHTA. P A. 

Low Rates to 
Chattanooga and 
Knoxville. 
On account of Sons of Veterans Batttietleid Encamp­

ment. Knoxville, Tenn., and dedication of Cblcka­
manga National Military Park, the B. &; O. B.R Co. 
will sell excursion tickets from all stations on Its lines 
east of the Ohio river, to "Knoxville, Tenn., for aU 
trains September 12th to 15th, inclusive, and to Chatta­
nooga, Tenn., September 15th to 18th, Inclusive, valid 
for return passage until October 6th, Inclusive. 

The rate from New York to Knoxville will be '18.83, 
and to Cbattanooga $21.85, and correspondingly low 
rates from otber stations. 

For further Information. calI on or address nearest 
Ticket Agent, B. &; O. RR 

FA R I ES T U B E  C LE A N E R  �;���;��-llK{?�. 
- 'V' /  N E  VE R GETS STUCK.. 

BUY T H E M  O F  YOUR D EA L E R  O R  O F  U S .  
F A R I E. S  M ' F 'G C O . ,  .// � ,  

1 0 5 4  E. HERKIMER  Sr. , D E C AT U R , I L L .  

B U Y  
T E L E P H O N E S  
'r h o r  It l't" U"u nd-ll o r  · · ch .. ap t hl ll &tfiil. . "  The differ­
ence In cost is little. We guarantE.e our apparatus and 
f>�:��:n��� ��g\���m"f.:'f�!�·e

l
�T� I �rl r�����1 ���

ts, 

WESTERN TELEPHONE CONS'l'RUCTJON CO., 
440 Monadnock Block, CHICAGO, 

Largest Manufacturers oj Teleplwnes in the United States 

! Telephones 
�r�����ee �:���1�����t?

rder. 
Suitable for excbanlles or private plants. [IF" Send for Testim.,nials a'lU! Pr·;ces. 
Some I/ood territory left for reliable al/ents. 

M ASON TELEPHONE  CO. , R ICHMOND, VA. 

Draughting 
Instruments 

Established In l848. 
And Supplies for 
Architects, 

Engineers, and 
Draughtsmen, 

iT New Cataloguejree. 

FROST a. ADAMS CO. ,  
39 Corn h i l l ,  Bosto n ,  Mass. 

P IPE  * TH READ ING  
-AYD-

CUTTING-OFF MACH I N ES 
Both Hand and Power. 

Sizes 1 to 6 lncbes. 
Water, Gas. and Steam Fit­

ters' Tools. Hinged Pipe Vises, 
Pipe Cutters. S'''cir3 and DIes 
U'n1 J'ersall u fU�knnwleri.oed to be 

BEST. IT .send tor catalog. 
A rnIMt r{, n !!'  l\1fl'_ Co., 

Uridgeport, Conn. 

MESSRS. MUNN &; CO., Solicitors 
Of Patents. bave had nearly tlfty 
years' continuous experience. Any 
one may quickly ucertain, free, 
whether an Invention probably Is 
patentsble by writing to Munn & Co. 
COmmunication. strictly contlden­
tlal. A handbook of patents and 
how to obtain them sent free. 

PATENTS 

Improve Your You can successfully study at 
B \ - S U L P H \ D E for use tn tbe arts, Killing Insects your bome, under our direction, In Grain, Kllllnl/ Burrowing An- Spare Time J!'reehand and Mechanical Draw-
OF  OARBON l�als, 'itc. :Manufactured by • •  lng, Perspective, Lettering, and E. It. l' A \,  I . U  It, Cleveland, Oblo I Mathematics. Send for Information, FREE. 

NOW READY I 

Seventeenth Edition of 
Experimental Science 

RE  V ItlED ANV ENLARGED. 
1�0 I' Rlle. Rlld 1 1 0  Supe" b C U ll added. 

JIIIt tbe thing for a holiday present for any man, 
woman.Rtudent, teacher, or anV')ne interested in science. 

In tbe new matter contained In tbe last edition will be 
found the SCientific Use of tbe PhonQllraph. tbe curious 
�tl.

ca
Jt�l�!i':w 

k
�d"'1nr:r:�t�n:-W�I'c��

c
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Optical Projection of Opa�ue Objects. ne� experiments 
In Projectlcn, Iridescent Glass, some pomts In Pboto-g'!f�.i, .. !:}c

;���I:l
a
%?S�g:,��, �t�rf:"'l'br::-Fr�: 

er IUlectrical Rocker, Electric Cbimes, How to Color 
Llintem Slides, Study of tbe Stars, and a great deal of 
otber new matter whIch will prove of interest to sclen­
tltlc readers. 
bo�S.ag��.rI:�rot��Y ;:ft��l

i
�I'lIJf:i�=�t�: 

pr.se1La jor tLlU �j[Taltd CiTCULaT. 

Penn Correspondence Institute, Phlla.,  Pa. Box It34 

TYPE WHEEL •• MODELl J..EXPE."IMENTAL WORK. lMALLlVICHltEKY NDYELTIEa • ETC. NEW YOM &STENCIL WORK. 100 NA .... u .r N.Y. 

�cr�RLATHES�TOOLS 
Send 10 eta. Cor a24 Pace Book to 

J. 11. WATROUS, ClncinnaU, O. 
-:--:::-:--:-----:---:----_._-- - -
NOVEL TIES _niXie Novelty Co., Ltd., New Or­
Novelties. corr:spo�'il:,':Ce �t�U���':.�J::.

en
�� 

dealers solicited. 

W OO D E N  T A N KS.  
FC:-u����1

s
s��l'lr'g':e:�'J

f
�:�:!�

s. 
La. Red Cypress Wood Tanks a specialty. 

W. E. (!A I . n WEI. I .  CO . .  
217 E .  Mllin Street, Louisville, Ky. 

IItF 5 1  78 All 
TELEP HONE ARM R ESTS 

S o l d  III four week ... 
A successful Invention. Highly recom-
�l���:d 
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on receipt of price, cbarges paid. 
The American Tele:&:one Arm Rest CO. 

PATENTED. 
211� 2laA t EN'i�gIP�sl'N���o. 

LIGHT AND ELECTRIFICATION.-BY 
Oliver J. Lodge. The fundamental facts Of a new branch 
of physics, the subject of phuto-electrlc action. the In­
fluence of il I uminR.tlon upon electrified tmrfaces. Con­
tained in SCI JI:XTU�JC A)fERICAN SU PPLEMENT. No. 
1 0 1 6. Price 10 cents. '1'0 be bad at tbls office and from 
nil newsdeulers. 

I H ELLO, CENTRAL ! 
Do you use telephones '/ If so, we can trlve ou just what you want. Our speCialty Is Blake 

. 
\'ranHmitters. There is a ., best " in everything, 
and ours are tbe best. We supply complete tele

r-
bones or all or any of tbe part. to construct 

a t
ii�&�l� ��if&bMI�"iL

a
i'i>'k��lf''t'8:', 

181 Liberty St., New York, 

F.I �� . . ��I! � p����O����e. 
BRUOli LYN FIRE B R I C K  W O R U, S. 
88 Vall D )' k e  l!!U'eet. BllOOU,I.YN, N. Y. 

Durable-Easi ly  App l ied .  
'l'bls roofing I .  manufactured 

from natural Trinidad asphalt 
materials, and will not dry up 
and become brittle under ex­
posure to tbe weatber as coaI­tar rootlnl/s do. lIT Send for 

free sample of roof 12year8 old, 
with cirCular a'lU! price list to 
WA JtRE� C H E M I CAL 

&0 IU Ft,;, (;0 . .  
S .. F u lton �rreet, 

N e ,,' York . U .  S. A. 

FUNCTIONS OF THE HAIRS OF 
Planl s.-Bv J. Pentland-Smith. M .A .. B.Sc. A conslder­
"tion of the uses of plant. hairs and of their influence 
Wli� �hi�l�t:i�����?

n 
C��,:��e���

t
Ml�"JT�:I� 1'��'::: 

ICAN 8UPPLKMENT, No. 1 0 1 9. Price 10 cents. '1'0 be 
bad at this ottice and from al l  newsdealers. 

2 Horse Power Motor, or 
20 Light Dynamo, tn payments 
of 8 .. per month. Other sizes. 
Hobart ElectrIC �fg, Co" Midd letown, 0, 

A R M S  &. L E e S  
WITH RUBBER HANDS " FEET, 

The Most Natural,  Comfortable and 
Durable. Over 1 6,000 In use. 

New Patents and I m portant Improye· 
m ent. U, S. GOy't Manufacturer. 

...... == .. ,� Illustrated book of 430 pages and for­
mula for measuring sent free. 

IY" See il!UBtrated article in SCI. AM. 
of .A U{I'U8t 3, l896. 

A. A. M A R KS ,  70 1 Broadway, NEW YORK CITY. 

I C E M A ( ' H  I S E"'.  CorliMIl Enili nell. nrpwt'l'II' 
n u d  U u u l e l'1>i' Il l nchi ncr)"" . THE VILTER 
M�'(l. Co., �99 ClIntor. Street, Milwaukee, Wis. 

STATISTICS OF THE UNITED STATES. 
-Abstract of a work by Mr. Henry GUDoett, giving some 
remllrkubleand I i l tl� known fach that t�ll of thellrowth, 
the preijent condition and the resources of the Un lted 
States . Contained In SCIX"TIFIC AMERICA N S U I 'PL�­
MENT, No. 1 0 1 1 .  Price 10 cents. '1'0 be had at this 
otltce and from all newsdealers. 

THE "ROUND BOX" 
TY PEWRITER RIBBONS 

M .  " M ,  CARBON PAPERS, 
Give perfect satisfaction wben gt��:: S'��e�:�e�i 'b":'��t�e�ri�

ed 
Samples liree upon application. 

llI l T 'I'A G  &0 vo ua:It, 
Mannfacturers for the Trade, 

Cor. P,rk " ll.ll. Aves., P&rk llidge, N. l. 
IRON INDUS-

try.-Description of the method of mnnu facturinll 
wrul1ght iron intn ornamental and Artistic (orms. With 
9 i l lustrations. Contained tn SCIRNTJ FIC A MERICAN 
:'\UPPLEME"T. No. 1 O�O, Price 10 cents, '1'0 be had 
at this office and from all new8deulers. 

i� an�2�� I��y�i�S 
� Wilson's Common Sense Ear Drums. 
" New sclentltlc Invention, entlrel

l 
dlll'erent 

In construction from all other devices. As.ls the deaf 
when all otber devices fall, and wbere medical skill bas 
Illven no relief. <late, comfortable. ana invisible ; no 
wlr

wf I��'lf� at�:��r'eRtn ti�IltMO{�mr.��etco , 
[IF" �,W::�I��is�:�r�·�4

1�g
B���::'}.!�·'rork 

� , F E RRlL I T E  COMPOU N D  t '1 B.UTMAD£fO.,'T' Ir.'O l g PA I N T ­- .. I " {i N R O O F S . -- STRUC  I U R A L  I R O N  W O R K  & ,  ) A M P I  t - A " O  EAGLE P H I (  £ 5  O N  A P P L I l  AT I O N  0 
,. _ PA I N T & VA R N I S H  WORKS P IT  I S B U f(C PA 

ARCHITECTURE. II 
Mechanl-. ....... Engineering, Mechan-
ical-Drawinlr, Kiectricitf, R. R. and Bridce • 
Engineering. Plumbing. Heating, Mining. 
EnglIsb Branohes. Send for free circular, 
stating subject wish to study or Jour trwe. . 
Correspondence School of Industrial ... Sciences, SCRANTON. l' A. 
THE CARE OF STEAM BOILERS. 

m!\t�3t,
r
���:� t�:y�t!,t'..?�����t=

e
�lrtr:�?:t tbe evil ell'ects of pitting and otber forms of corrosion, and also as to the best remedy for the removal and pre­vention of bOller incrustation, we consider it proper to quote reports of our acknowledl/ed authorities on the use of steam, by whom thorongh Investigations have been made. 

Among the many dlll'erent remedies advertised, we flnd but one manufacturer whose products are recom­mended in our dl1ferent, scientific works, of acknow-ll'g::'1st�RSZJ�iptti�, �:?rg
e w. Lord, Manufacturing 

Autbor Le Van, of the Franklin Instltnte of Pblla­delphia, In a work entitled, The Steam Engine and The t��';,";:e W.S
t�l��"ort�I����&'i':.

n
g!v'::".:'����� utatlon, not only as a preventive of boiler Incrustation, but also for neutraUzlno: acids and corrosive matter." 

.. t�tJ1�'B���'gg.':;P��n"d 1,:\�e
b
:'o!f':rJ:; k�g��:�'d extensively used. I have used Lord's Compound on land and at sea, during many years' service, wltb the most satisfactory results." 

P�tl'c�� ;o'(��s, �ha�'l���i.o�r:'ei�e�sr..':'�r:g;
l
tI�� doubt due to his sclentltlc knowledge and skill In fur-

f��?�?Nu':J'������.:!-.
�l'lted to the requirements of each 
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k
B�fie�P:�e 'f�lr�:I�:� .. Lord's Boller Compound appears to be the only chem­Ical preparation In use that will prevent the formation of scale, or remove It atter It has been formed, In any steam boiler." 
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fC!�'t:l� ment over their s\gnature
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tbat .. Lord's Compounds are ft'i,es{��'::. �r.:��stance t at could prove injurious to 
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rmlt. Probably the best proofs of merit o¥ tbe chem-
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t�:::· f.,���t:; entered Into this line of trade, bave otl'ered to steam­users their dUferent articles 88 "Lord's BoUer Com­pound," or in using the word " Lord " in some way to mislead the manufacturer. 'l'he genuine chemical preparations known under the bead of U Lord's Boiler Com

d!
0und " are manufactured 
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&WELL DRILLS 
awarded Highest Medal at the World's Fair, 
All latest Improvements. Catalogue free. 

F. C. AUSTIN M FG, CO" CH ICAGO, ILL. 

$26. 50.  - An 8 Light 16 C, P. 1 10  Volt Dynamo 
N ot a toy, but a high grade, 
substantial machine, whicb 
we guarantee to do all we 
claim for It. We place this 
machine on the market at 
above low price In order to 
Introduce our Dynamos and 
Motors of larger sizes. 
I'F'Send for circular No. 26. 
ROTH BROS. & CO .. 
30 to 34 Market St., 

Chlca&,o, III.,  U.S.A. 

V8u U S E  G R I N DSTO N E S ?  
If 80, we can supply yon. All sizes 1II 0 1 1 1 1 I t-" and U ll I l l 0 1 1 11 ' �· c I .  always 
kept In stOCk. Remember, we make a 
speolaltyof .electlng stones for all spe­
CiaI purposes. [IF" .Ask for cata/oglU. 
Tile C ! I .EVELA S n  �TO lS E  C :O .  

2d noor, Wilshire, ffievel&l1d, O. 

STA R R ETT'S 
Adjustable Jaw Out · Nipper. 

Jaw. are detachable, so they can be re­
moved, ground, and adjusted wben worn, 
All pan. case-hardened exce

C 
jaws. Flat 

?:��r o�
e
���:;,':i���s. 

e es obviates 
Price, : l�g� � 

(���
r .,'g�'::."o���): '. '. '.'�::=: 

[IF" lltwst/'atut (;,1I((100Ile Joree. 
The L S. Starrett Co. l!."8.'l{���l.�t't'��:: 

S TEAM !!�j�!!n!' B 9a�et�f�� itl l��e�:
O
NO%'� tol

���':ir�t:m 
It. Address, 662 Mullin Street, MONTREAL, CANADA. 

Shingle,  Heading,  and Stave Mi l l  Machi nery 
and Veneer Cutting. SCH{l 101· Cllt . A. 

Handle Machinery 
for Turning Handles 
for Brooms, Axes, 
etc. Se",! fO'/' C"t. B. 

Wood Pulp Ma­
chinery. Sella jor 
Cat . C. 
Trevor Mf&'. Co. 

Lockport, N. Y. 

VOL:\ EY W. MASON If, CO. 
FRICTION PULLEYS, CLUTCHES, ana ELEV ATORS 

I'RO V I n EKCE, R. I. 

LITTLE a lANT BOLT CUTTERS 
and  NUT TAPPERS, 

Complete with Tap Chuc!!, 
8��sb �!::: fr'�m 

C�llrotsi I��l;: 
, Hlis Qnproved clutch on Sllln� dIe for l'lUIlllng dlo ofT after tllrll44 Is out, makllli qulCI!: MUNN & CO., Publ ishers, 

Office of the SC IENT I F IC A M E R ICAN, :UIl BROA D WA\" N E W  YORK. 
re�Send for fully UlUBtratea 

Fam.·lv Ice Mach·.ne Ice, etc., In a few mlnntes, $10 and up.· Filters, $1.25 and up Cooke� $1. SeltzatelJrs eata/wtl.e. J to prepare one's self soda water, $4.50 and up. L. DXlIJIUGNY, 126 .. . 25th St� N. Y. WELLS BROS. &; CO., P. O. Bo.x B, Green1Ield, Mala. 
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O R D I N A R Y  RA TES. 

I II M l d "  Pall'e. ene" i n sertion, - 73 eenls a l i n e  
n n c ), l·n2'e. e a c h  i n 8e."lion.  • • 81 .00 a J i n e  

nr For sOllie classes of Advertl8ements. SpecUJZ and 
Higher rates are required. 

'l'be above are chaJ1!es per agate line- about eight 
words per line. This notice show. the width of the line, 
and is set In agate tyoe. Enjll"avings may head a<!ver­
t lsemeDts at tlie same rate per 81late iine. by measure-
���fve� !�
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morn in" to appear In the tol\owlIlll week's issue. 

There are two 
classes of bicycles-

CO LUM BIAS 
and others 

Columbias sell for $100 to everyone 
alike, and are the finest bicycles the 
world produces. Other bicycles sell 
for less, but they are not Columbias. 

POPE MFG. co. ,  HARTfORD, COHN_ 

You See Them 
Everywhere 

THE CmCAGO DRAINAGE CANAL.-
Description of a great engineering work undertaken to 
��event the contamination of tbe city's water supply. 
With 6 i l lustrations. Contained In SCIENTIFIO A MERI­
CAN SUPPLEMENT. No. 1 0  1 7 ,  Price 10 cents. '1'0 be 
had at this office and from all newsdealers. 

Pocket 
. . .  Kodak $5.00 
� 

Makes 
pictures 
large enough to be good for contact 
printing and good enough to enlarge 
to any reasonable si�e. 

EASTMAN :KODAK 00., 
".00 

1.60 

Sample IAoto ami booklel for two 3-cent stamps. ROCHESTER, N. Y. 

IGE"!�,:!� ro"FINETOO�YSHOP, It CATALOGUE �.H.BESLY &. {;o. 
'AND AGENCY. CHICAGO, I LL.U.S.A.-

'1" .... _ ...................................... __ ..... -. ............. _ .. _ .. -. .......... _( 
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The 

American 

Bell Telephone 

Company, 

125 Milk Street, 
Boston, Mass. 

This Com pany own s Letters-

Patent N o .  463,569,  granted 

to Emile  Berli ner  Novem-

ber 1 7, 1 8 9 1 ,  for a combined 

Telegraph and Telephone, 

covering all forms of 

Microphone Transmitters 

or contact Telephones. 

J t itutifit jlUtritJu. 

VEIlOX PJ" PER A Revolution In  Pho-� tographh: Printing. 
When exposed to the same Iilht, prints 

300 tlmea quicker thaD albumeD. • • 

GLOSSY or MATT No dull or ralDY weather to Interfere with your work. 
• No dark rooma Dor complicated manipulatiOn. 

Devel'lped and toned as fast as the P1intmg frames can be Jllled. 01 ton.. more 
beautifill than can be produced on anll other paper. Permanent he jll"e8test paper 
for bot or damp climates. fl cell taln stamps brings two sa cab's, developer 

t�
d

b���e:n':r�g�� �f}�m In ett:'ri:J��t�
D

�'!;.=.":'�"c1 �,
d

an '1\8OI1tb� ,�tf::;:� 
Nepera Ohemical 00.,  So le Manufacturer8, Nepera Park, N. Y. 

At i P · Rkvclee, Watch8l. Gu., Rugglet. H:\rueu, Sewmg :\Iachtnef.�. Pl�nOl �d.,Tooil rICH :"ocaiN or all vs.rletlea :tnd 10011 otber :-artielee. Litts free. CaUhGO Sc£LIi Co" ChlC:\go. lII. 

UNMOUNTED • • • 
• • PHOTOGRAPHS 

o f  Ancient an d  Modern Works 
of Art, reproductions of famous 
paintings, sculpture, and archi­
tecture. With views from all 
parts of the world. Send 15 cent. 
lor catalogues of 11,000 subjects, inclUding l89S suwlement. 

LANTERN SLIDES 
to order from any of our sub-
I3�':i,s Po�

o
������s �

o
�;:��:(W� 

Albums supplied. Yacht and �:-��·��-n�=:-_-';:;,�·�:: 
�r.�

d��:'io'it�I�':���: 
PHOTOCRAPH CO. 

338 WASHI NGTON STR EET, BoSTON, MAn. 

Ten years with best results, is the 
reason why the 

OLOS C ASOLI N E  
E N C I N ES 

take the lead and have so 
great a sale. r:r' Send for Catalogue. 

p, F. OLDS 8c SO N ,  
Box 218, Laoainar, lUlc" . ,  U.S.A. 

"OTTO" 
1ii���!1���1 CAS AND CASOLIN E 

1.1 E N C I N ES.  

�':ffJ��wer. PncesPI�� ap­

PIERCE ENGINI! CO. 
n N. 17th 8t., lIMine, Wis. 
THE TIN PLATE INDUSTRY IN THE 
United States.-An Interestinll' paper. showing the ex· 
traordlnary development of the tin plate industry In 
this oountry. and tbe serious competition Into which It 
Is now enterin" with the British Industry. With 18 illus­
trations. Con till ned In SCIENTIFIC AMERICAN SUPPLE­
MENT, Nos. 1 0 1 9 ,  1 0�0, 1 02 1 , 1 0112 and 1 0�3. 
Price 10 cents each, or 50 cent. for the series. To be had 
at this om.�e nod from all newsdealers. 

J E SS O P'S ' S T E E LTHB\�\RY 
F O R  T O O L S ,  S AW S  E Te.  

w':'! J E S S O P  & S O N S  t: Q  9 1  J O H N  S T  N E W  Y O R K  

PR I ESTMAN SAFETY O I L  ENGINE 
.. PhenomenaUll low m cost oJ operation."-Franklln Inst. 
N In��l:fM Kerosene, NOT Gasoline 

N OR ENGINEER 
=:r�

ca
��

I
Wr��ii�'t 

lng, PUlllPlng, Milling, etc. 
PRIESTMAN " COMPANY , I nc. 
F l'out ond Tasker Streets. 

• • • WE A R E  BUILDINC • • • 

The Oelebrated -

"HORNSBY-AKROYO" 
- O I L  ENIIIE  

The D e  La Vergne Refrigerating Machine Co. 
FOOT E. 1 38TH STREET, N EW YORK. 

$18 bUY8 a beantiful little canoe ; or $125 a M8II1lIficent Pleasure Boat for 
r:r' S"end for 6Ik>aae 'iU",. catalog. 
J. H. RUSHTON, ·CANTON. N. Y. 

HOLLY STEAM ENGINEERING 00. 
M3-344 ButIer !:z:chanp, Providence, R. I. 

SPECIALT I E S : Holly Gravity Return System ; 
•• _ One-Fifth of th. Fuel. Holly l'reI,ure-Reducing 
Val"; no apring, lever or diaphragm. Send forcireular. 

MANUFACTURE OF STARCH FROM 
Mal,e. -By J. Krlegner. Full detail. of the proce.s. 
With one ttJustration. Contained In SCIENTIFIC AMER­
ICA N SUPPLEMENT, No. 1 01ll. Price 10 cents. To be 
had at this office and trom all newsdealers. 

Profit 

L SEPTEMBER 2 1 ,  1 895. 

BINDERS.-# 
With the Paragon Bmder, SCIENTIFIC 
AMERICAN can be bound, as received 
eacb week. In bOok form. Every paper 
In neat order for reference or mture 
reading. Binder guaranteed. or- Sent. DOStjN!Id, llO cents each. 
(IDA !;!. S. BERRY, 

1211 Lmooln Place, BROOKLYN. N. Y • 

• •  T H E · ·  

r:r' ESTA BI.ISHED lS43. 

The M08t Popular Scientific Paper i n  the World 
OnlY 13.00 a Year, Inelndlnar Postaae. 

WeekIY--1i2 Numbers a Year. 

This widely elrclI I nted and spleDdldly lIlustrated 
paper 18 published weekly. Every number contains six­
teen page8 of nseful Information and 0 lal'lte number of 
Original engravlnlls of new Inventions and discoveries, 
representing EngIneerillll Works, Steam Machinery, 
New InventIOns, Novelties In MechaniCS, Manufactures, 
Chemistry, lllJectrlclty.Telell'faphy, Photograpby, Archi­
tecture, Agriculture, ITortlcnlturc, Natnral History, 
etc. Complete list of Patents each week. 

Terma of SlIbsCl'lptI O Il .-C ne copy of the SCIEN­
TIFIC AMERICAN will be sent for one vear·-52 numbers­

postage prepaid, to any subscriber In the UDited States, 
Canada, or Mexico. on receipt of T" l'eo ])0 1 l n " 8 by 
the publishers ; six months, aL50; three months, fl.OO. 

C i ll b  •• - Special rates for several names, and to Post-' 
mastars. Write for partlcuJars. 

Tbe safest way to remit Is by Postsl Order, Draft, or 
Express Money Order. Money carefully placed Inside 

of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but Is at the sender's r1ak. Address 
all letten and make all orders. drafts, etc., payable to 

IU V N N  '" CO .. 361 Bt'oadway, New York. _it--
Jtituiitit �mtritaU Juppltmtnt 

Thl8 1s a 8eparate and dl8tlDCt publication from THE 
I!CIENTIFIC AMERICAN. but Is uniform therewith In 

size. every number oontslnlnll' sixteen large poges fuJI 
of eIlllravlngs, many of which are t.'lken from foreign 
papers all' accompanlod with translated descriptiOns. 
TUE SCIENTIFIC AMERICAN SUPPLEMENT Is published 
weekly, and Includes a very wide range of oontents. It 
presel!ts th� most recent papers by eminent writers In 
all the principal departments of Science and the Useful 
Art., embraclnl Biology, Geology, MlneralolY, �atural 
History, Geography, ArcboeolOllY, Astronomy, Chemis­
try, ElectriCity, Light, Hoat, Mechanical Engineering, 
Steam and Railway Enlrlneerlag, Mlnlnll', Ship Bulldlnl, 
Marine Engineering, Photography, Tec'bnoloIlY. Manu­
facturlllll lndustrles, Sanitary EngIneering, Allrlcultnre, 
HOItIeIolture, Domestic Eoonomy, BIography. Medicine. 
etc. A vast amount of fresh and valuable Information 
obtainable !n no other publication. 

TIl. most tmportant En.gjne8Iing Works, Mecbanl8ms, 
and Mannfactures at home and abroad are U1ustrated 
and de8crlbed In the SUPPLEMENT. 

Price for the SUPPLEMENT. for the United States, 
Canada, and Mexico. aIi.OO a year ; or one copy of the 
SC'IENTIFIC AMERICAN and one copy of the SUPPLE­
MENT, bot.h mailed for one year to one addres8 for a7.00. 
Slnllle copies, 10 cents. Add ress and remit by postal 
order, express money order, or check, 

lU V N N  '" CO., 361 Broadway, New YoJ'l,. 

--tt--

�ltiltlil1g �ttithnt. 
TUE ScIENTIII'IC AMERICAN BUILDING EDITION Is 

Issued monthly. a2.liO a ·year. SIIlIlle ooples, 25 cents. 

Thlrty.two large quarto pages. forming a larlle and 
splendid Maaazine of Architecture, richly adorned with 
elegant plates and ;>ther fine eIljlravings ; llIustratinll the 
m08t Interesting exampl es 0 f modem Architectural 
Construction and allied subjects. 

A special feature Is the presentation In each Dumber 
ot a variety of the latest and best plans for private resl· 
dencet!. cit,. and oountry, mcludm, those of very mod. 
erate oost as well as the more expensive. Drawings In 
perspective and m color are given, tOIIether with Floor 
PiaDa, DescrIptiOns, Locations, Estimated Cost, etc. 

The elegance and cbeapness of this magnificent wor. 
have won for It the I.argeat Ch'cll iati oll of any 
Architectural publication In the world. Sold by all 
newsdealers. a2.50 a year. Remit to 

MU N N  '" CO., 361 Broadway, N e w  York. 

--tt-
��Vllrt �ditioll 

of the SCIENT IFIC AMERICAN, with which Is Incor­
porated .. LA AMERICA CIENTIFICA E INDUSTRIAL," 
or Spanish edition of the SCIENTIFIC AMERICAN Is pub­

lished monthly, and Is uniform In size and typograpby 
with the SOIIINTIFIC AMER ICAN. Every number con­
tains about 50 pages, profusely Illustrated. It Is the finest 

scientific, Industrial export paper published. It circu­

lates thro1ljlhout Coba, the West Indies, MexiCO, Cen­
tral and South Amerl('&, Spaln'and Spanish possessions 
-wherever the SpaDisb Janlluage is spoken. TUE 801-
ENTIFIC AMERICAN EXPORT EDITION bas a large 

guaranteed circulation In all commercial places through­

out the worl4. alI.OO a year, postpaid, to any part of the 
world. Single copies, 25 cents. 

r:r' Manufacturers and others who desire to secure 
.. I M PROVEMENT TH E OR DER 0 .. THE AGE. , ,_______ foreign trade may have large and handsomely displayed 

announcements published In this edition at a very 
New Model moderate cost. Rates upon application. 

mith Premier Typewriters p'1�;'�;����
S
YOrk' 

---- Nos. 2 3 A N D  4 ���'a��" OUTFI T  , 
GOLDING &. CO. , 1 79 Ft. Hi l i  Sq" BORon, Ma88. HAVE YOU EXA MINED THEM l' 

Many Improvements Heretofore Overloo�ed by Other Manufacturers. 

Addre88 THE SMITH PREMIER TYPEWRITER COMPANY, Syracu8e, N. Y. , U. S. A, 
BRANCH OfFICES IN  TWENTY-NINE PRINCIPAL CITIES IN THE UNITED STATU. 

PRINTING INKS. 
Toe SCIEKTIJ'IC AMERICAN U PrInted with CHAS, IllNEU JOHNSON .,. CO.'S INK, 'i'enth and Lombard Sts .. Philadelphia, and ft Rose St •• opp. Duane, New Yor. 
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