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THE BARRETT SYSTEM OF LIGHTING RAILROAD 
CARS BY ELECTRICITY. 

The problem of maintaining the electric light satis­
factorily on rail cars has always been esteemed a diffi 
cult one. Everything militates,against it.  The motion 
of the cars by its jar tends to di8turb the lamp con­
nections, and in effectively providing again st this 
trouble some degree of ingenuity has been called upon. 
The use of a storage battery as the immediate pro· 
ducer of all the electricity used has alread y been iUus-
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The system which we illustrate to-day, due to Mr. S. 

H. Barrett, of Springfield, Mass. , embodies both dy· 
namo and storage battery, 1'\0 as to obtain the merits of 
both. It seeks to overcome the defects of one source of 
electricity by the use of the conj ugate generator. The 
main ligh ting agent is the dynamo. As this machine 
with its motor steam engine works more economically 
when large, a single generating plant is used to l ight 
four or five cars. Not only is economy of generation 
thus attained, but space is also saved, as the passenger 

[$3.00 per Year. 
were necessary to detach ohe or more of the cars snp­
plied by it, the cars so uncoupled could receive no more 
electricity from the dynamo, and would be left in dark­
ness. To provide against these contingencies, each car 
is provided with its own storagA battery. Of this, 
twenty cells are placed in a box under the floor of each 
car. They are stored or charged from the same dy­
namo that lights the cars. 

Just under the centrifugal governor of th e engine an 
automatic switch is arranged. By the action of this 
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trated and described by us. * This class of plant certain­
ly has done excellent work, but has its attendant dis­
advantages. Primaril y, the stQra,ge battery is not as 
economical as the dynamo. It'is charged from a gen­
erator at some station, and in dischargi ng itself through 
the lamps does not return the full amount of electricity 
absorbed from the dynamo. Again, a storage battery 
can only run for a certain period at a given rate. 
It all the lamps are kept lighted, it is only a question 
of some hours when it will run down completely. 

The storage battery by its portabili ty, however, 
seems to overbalance its defects. and does good work 
for this special application. The unassisted dynamo, 
necessarily dependent upon a supply of steam for its 
running, seems ill adapted for trai n lighti ng. 

• sec 8cIBNTIJ'IC AJOIRICAN, vol. Iv!., No. 19, page 287. 

cltrs have no encumbering engine to take up room and 
heat the cars, and to annoy by the jal' and motion. 
The dynamo and engine is placed in the baggage car. 
Steam is supplied

' 
from the engine. An eight horse 

power Colt disk engine with a Tremont Electric Light 
Company 60 light dynamo is used. A steam hose 
coupled through t.o the engine provides the necessary 
steam connection. 

This, with incandescent lamps, fifteen to a car, forn;s 
an effective and complete lighting plant, with one ex­
ception. As long as the engine is attached, the sys­
tem will work. It matters not whether the train is 
stopped or in motion. The dynamo being run by an 
independent engine will always generate current. But 
if the locomotive is unconpled, then the dynamo engine, 
heing deprived of its steam, must come to a stop. If it 

mechanism the batteries are thrown into or out of the 
dynamo circuit as required. When they run down and 
the current weakens, the switch closes and they receh'e a 
charging current. As soon as charged the switch opens, 
and cuts them out, leaving them in condition for service 
whenever 

'
called upon. Normally, the greater part of 

the charging would be done in the day tilDe, so that 
the action of the dynamo at night, when' th e cars have 
to be lighted, need not be greatly complicated by the 
production of a charging current. 

. 

S witches to be operated by hand are also present in 
the system. By them the car lights can be turned 
from dynamo to battery or the reverse. Thus the con­
tingency of a breaking down of the dynamo is effect­
ually provided for. 

The effect of a car thus lighted is very fine.· In place 
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of the unsatisfactory oil lamps a quantity of brilliant 
incandescent lamps illuminate every corner of the car, 
so that it is as easy to read by night as by day. The 
light in its Satisfactory qualities compares with gas. 
The element of safety is also of importance. The dan­
Iter of fire is the greatest dread attaching to a collision 
or upset of a tra.in. This danger is greatly increased 
oy kerosene lamps, and it is far from certaiu that a 
high pressure gas reservoir may not be an element of 
risk in a disaster of this class. The electric light would 
seem the safest of all. The danger of the production 
of an arc is certainly quite remote. The first action of 
a collision would be to break some of the electric light 
leads and cut off the current entirely. It would be 
very exceptional for the conditions for an incendiary 
arc to be brought about. At the same time, this is 
among the possibilities. 

The electric light leads are connected between the 
-cars by an extremely simple arrangement. Two half 
cylinders, whose faces form the contact plates, are held 
together in a spiral spring socket. This secures them 
so that no shaking can detach them; while a direct 
pnll, as by the cars uncoupling, WIll draw them apart 
without injury. For the steam coupling a species of 
union or faced joint is employed, held together by a 
screw and yoke. The joint is a metal to meWl one, 
packing being dispensed with. It is so well made that 
the faces can be turned or twisted upon each other 
while the steam pressure is on without an escape. A 
self-acting plate or valve drops over and above the 
opening when the line is uncoupled, to exclude sand 
and dirt. Thls coupling is of the simplest description, 
and does away with one of the difficulties of the pro­
blem. 

'I'he plant we have illustrated is now at work on one 
of the trains of the Connecticut River Railroad. It 
forms at least an interesting study of the subject of car 
lighting, and' in its combination of storage batteries 
and dynamo indicates a distinct step in advance. 
Sooner or later the electric lighting of cars, like the 
block system of running trains and safe car heating, 
must be introduced on our leading roads. Once intro­
duced, they will have come to stay. 

e .•.• 
A NeW" Heat Measurer. 

Mr. C. Vernon Boys exhibited an instrument which 
he terms the radiomicrometer to the Royal Society, 
March 24. The instrument is a modification of one in­
vented by M. ll'Arsonval, and consists of a minute 
thermal junction forming one side of a parallelogram 
of which the other three sides ar� of copper. This 
thermo· electric circuit is suspended between the poles 
of a magnet. It is evident that when radiant heat falls 
upon the thermo-electric junction forming one side of 
the parallelogram, an electrical current is formed which 
turns in the magnetic field, where it is placed so as to 
include the greatest number of lines of force. The 
parallelogram made by Mr. Boys embraced one square 
centimeter. The thermo-electric junction consisted of 
a bar of antimony and of bismuth, each piece being 
5X5Xt mm., soldered edge to edge. The circuit was 
supported by a torsion fiber and provided with a little 
m'irror. With a magnetic field of only 100 units the in: 
strunlent showed the heat which would be cast on a 
halfpenny by a candle flame at a dil!tance of 1,168 feet. 
With a stronger magnetic field the instrument is capa­
ble of a much greater sensitiveness. The author calcu­
lates that an instrument can be made which would 
show a change of temperature at the junction of 
1lllllIhlrOlf of a degree of heat. Mr. Boys also showed 
a motor which consisted of a cross, the center being 
antimony and the arms. bismut.h. To the ends of. the 
arms are soldered four copper wires, the three ends of 
which are joined by a ring of copper. When the spark 
from a blown-out match is held near thls·arrangement, 
it rotates rapidly. If the spark is held on the right­
hand side of the north pole, the motor revolves indiffer­
ently in either direction. If the spark is held on the 
left·hand side, the mo�or stops. "We have, therefore, 
an electro-magnetic motor which goes having neither 
sliding nor liquid contacts. "-Nature. 

.... , .. 

Tile Firs' LIglltllln/r Rod. 
If we are to believe an Austrian paper, says La Lu­

miere Electrique, the first lightning rod was not con­
structed by Franklin, but by a monk'of Seuftenberg, 
in Bohemia, named Prohop Diwisch, wno installed an 
apparatus the 15th of June, 1754, in the garden of the 
curate of Prenditz (Moravia). The apparatus was com­
posed of a pole surmounted by an iron rod supporting 
twelve curved up branches, and terminating in as 
many metallic boxes, filled with iron ore and closed by 
a boxwood cover, traversed by 27 sharp iron points, 
which plunged at their base in the ore. All the system 
was united to the earth by a large chain. The enemies 
of Diwisch, jealous of his success at the court of Vienna, 
excited the peasants of the locality against him, and 
under the pretext that his lightning rod was the cause 
of the great drought, they made him take down the 
lightning rod which he had utilized for six years. 
What is most curious is thp, form of this first lightning 
rod, which was of multiple points like the one which 
M. MeIseu afterwa.rd Invented. 

J tirutifit, lmtritau. 
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BE8TBICTED IJU[IGBATION. 

It is agreed all around that unrestricted immigration 
is becoming too milch of a good thing for this coun­
try, a.nd that the immigration laws should be thorough­
ly revised, with the view of regulating the coming of 
foreigners to our shores. The reasons urged ag�inst 
unrestricted immigration are, first, the great increase 
of crime which is directly traceable to that �em·ent in 
our population proved to be alien to our institutions 
and unused to our atmosphere of liberty. The sta.tis­
tics collated by Rev. Frederick H. Wines indicate an 
alarming increase of crime ever since immigrants began 
to come from Europe in great numbers. 'This authority 
has made it pretty evident that in seven States, con­
taining nearly 15,000,000 ofthe population of the United 
States, there has been a proportional increase of com­
mitments to State prisons and penitentiaries, from 1820 
to 1880, vastly greater than the growth in population. 

In New York City, w.here immigrants delight to herd 
together, instead of going westward, the police last 
year made 74,035 arrests, which gives 1 arrest for every 
20 persons. Making allowance for those who were are 
rested more than once, we can still assume that 1 out 
of every 25 was arrested last year; while the numher of 
persons who had committed crimes but have escaped 
the clutches of the law is not known. This is a record 
that should move the serious attention of every patriot 
to a consideration of an efficient and speedy remedy. 

Secondly, the increase of the death rate in the United 
States, and especially in New York, is said to be largely 
due to unrestricted immigration. Dr. Eklund, of 
Stockholm, makes the startling statement that the hi­
fants dying under one year of age in the United States 
average fifty per cent of the number born, while in 
Europe the death rate of infants under one year of age 
it! tWtlnty-five per cent of all deaths. He attributes 
this high death rate in America to the fact that .. the 
European defective classes, whose natality and infantile 
death rates are enormous, are forcibly exported in great 
numbers to this country." 

The Medical Record virtually indorses his statement 
by acknowledging that" it is very true that the nUIll­
bers of our sick and defective classes are enormou81y 
swollen by the immense tide of immigration. It is safe 
to say tbat four-fifths,.of the infant mortality is among 
the children of the immigrants." 

Thirdly, it is said in favor of restricted immigration 
that the immigrants' opportunity for getting employ­
ment is now less than it was fifteen years ago, when 
there was much railroad building and great indulitria 
expansion. This is not so easily proved as the first 
two statements. For it is ab.surd to say that a man's 
opportunity to obtain work is less now hecause fewer 
railroads arein process of construction, when there is 
plenty of capital lying idle waiting for good invest 
ments, and.au. immense tract of country ready to re 
ceive the plow of the sober and industriQus husband 
man. The reason why a laboring man has not the 
sam.e chance toO make a living now as he did fifteen 
years ago is because of the disturbances in the labor 
market-the strikes, the boycottings, and the attacks 
on others' right to work, of which labor organizations 
have been guilty. The fault, then, lies in the charac 
tel' of ·workiugmen themselves, and not in the supposed 
industrial decline of this .growing country. But, as 
the lately arrived immigrant is generally the most dis 
contented of laborers, the conclusion is easily reached 
that unrestricted immigration is chargeable with most 
of the labor troubles, which have resulted disastrollsly 
for laborer and capitalist alike, although the latter 
can stand it much longer than the former. 

In view of these facts, there can be hardly any dif 
ference of opinion concerning the necessity of building 
a breakwater to resist the tide of immigl'ation by 
legislative enactments and rigorous execution of the 
same. But in regard to the minor details, the modus 
operandi, there is likely to be much diverSity of 
opinion. We do not wish 1.0 exclude those industrious 
and sober people whose intention is to seek honest 
work in America. On the other hand, Uncle Sam de 
cidedly objects to having his substance eaten up, and 
the safety of his house threatened by organ grinders 
beggars, tramps. socialists, anarchists, and other para 
sites of society. We must draw the line somewhere 
It is not hard to determine where we ought tb draw it 
but how to make the rule work is another matt.'er. It 
would be the wiser part to leave the details to those 
who have given the subject the rnost careful considera 
tion. We would simply and humbly snggest tbat oUi' 
consular service can be expanded so as to include 
among its duties that of ascertaining and certifying to 
the condition, character, and intentions of all who 'de 
sire to come to America in the quality of immigrants. 
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sought to pierce the line of Freemantle, the big ships 
proved at best both awkward and uncertain. . 

There were several collisions and many breakdowns; 
in all a dozen ships out of two score were disabled by 
their own exertions, or gave out from lack of coal dur­
ing the fortnight of evolution. The great ships Ajax 
and Devastation crashed into each other. early in the 
day, and it was only by quick work, and what must 
be regarded as good luck, that the latter did not go 
down. As it was, she was badly listed over on to her 
side, with her guards under; something heavy in the 
way of machinery having been sent adrift below. The 
Ajax was disabled and lay like a dead whale in every­
body's way, and a constant menace to all. The new 
steel cruiser Curfew, from which so much was expected, 
was so .awkward to handle and so slovenly in minding 
her helm that, when the report carne, she had broken 
down, and powerful tugs were sent by Admiral Hewitt 

· to tow her into port, a sigh of relief must have gone 
up among the fleet, for, from the descriptions given of 
her movements, she seems to have been as deadly as 
an iceberg, quite as dangerous to friend as enemy, and 
required a whole ocean to herself. Then there was the 
Colossus, of which so much has been written-the 
floating fortress, carrying enough power to cripple a 
fleet! Unless she can do better than her recent per­
formance promises, no fleet need fear her, for, in order 
to sustain injury, it would have to come up and con­
siderately lie to, possessing itself in patience while the 
really formidable battery was trained; for it is said to 
have taken an hour and thirty minutes to work the 

· Colossus into position and load, train, and fire the after 
guns on the port side. After firing one round, the big 
ship fell back disabled, and lay helpless in the tide­
way. 

The Terror might not inappropriately be renamed 
the False Alarm, and the Imperieuse, the Impotent; 
for the former on two occasions thundered down upon 
the enemy, and, when at point blank range, was unable 
to train her battery till she had passed the target, hav­
ing then to run over a circle of a mile's diameter to 
get around again into position, while the Imperieust' 
fell out of line because running short of coal-bless the 
mark! And when again her bunkers were full, she 
was so slovenly in a cross sea as to be well nigh un­
manageable. 

When we remember that the rate of speed at which 
the ships were working was only seven knots an hour, 
andthat, notwithstanding they were within easy reach 
of a great coaling station, several of them ran short of 

· coal while maneuvering, we cannot help wondering 
what would happen !luch a fleet fighting in mid-ocean! 
It may safely be said that if the result of the fort­
night's maneuvers is a fair exponent of what a fleet 
of monster ships are capable of, we need have little fear 
of attack by such vessels on, this side the water. Few 
of these large ships could carry anything like enough 
coal to bring her across, and those so capable would 
be compelled to coal at some station here before ready 
for aggression or, barring that supply, be unable to 
get home again. Hence, blockade or capture of the 
coaling stations would render such a fleet harmless. 

It ought to be said for the officers in command of 
this grea.t fleet that they are as capable a'lot of men 
and as able seamen as can be'picked up on the ocean. 
Exper.ienced, too, they are in all manner of novel ma­
chinery and war material, used to working modern 
ships, and, quite as important, familiar with the 
waters they sail in. It was no fault, of theirs that 
some of the monsters they commanded carried weather 
helms with wheels hard over, or, as was the ca.se with 
another, parted the shaft while trying to work head 
up to wind with engines of 8,000 horse power. All at­
tempts to form line of battle, whether in the form 
of column, crescent, or wedge, were fairly un· 
availing from a naval standpoint, because the time 
oc.cupied was. so prolonged as to give a quick-wit­
ted enemy opportunity to anticipate the waneu· 
vers and evade the shock. The big ships on several 
occasions rammed one another while getting into line, 
and breakdowns and demands for assistance marked 
the most important maneuvers. This was no fault of 
the commanders, but of the ships; being built to 
carry great batteries and bear ponderous armor rather 
than fof seaworthiness and rapid movement. 

History tells us that when that hardy old landsman­
sailor Blake caml< up with the Dutch Admiral Van 
Tromp, off the Hague, he set his signal for close order 
for a hand to hand encounter, and we are told that 
not a captain failed to bring qp his ship clear; and the 
great Nelson, in the Victory, which, by t4e way, still 
lies in Portsmouth harbor, and was a witness of part 
of the.recent maneuvers, saw every ship run free of its 
neighbor when at Trafalgar he gave his order to "Ad­
vance the line! " 

It is,not difficult to guess what would happen should 
such a fleet as that recently maneuvered in �ritish 
waters suddenly get an order to form line say in cres­
cent, as was Van Tromp's when protecting the Dutch 
East Indian fleet, or in double column, as was the Brit­
ish when bearing down upon the Spanish Armada. 
There, would. like enough, be some sharp and destruc-

· tive internecine work before the e�emy wea reaQhed. 

The work of the torpedo and torpedo boat, from which 
so tpuch is�not unreasonably-expected in future 
naval warS, seems to have been purposely underesti­
mated at the maneuvers this year, as it "'as in the 
French maneuvers last year, for fear of shaking the 
sailor's faith in the impregnability of the ships he sails 
in. A splendid fleet of torpedo boats lay fairly in­
active in the Irish Channel while Fitzroy thundered 
away at Baird's retreating ships, while, had they really 
meant business, a serious torpedo boat attack, if it did 
not blow. up or beat off his ships, would, at least, have 
served to dampen his ardor and disturb his aim. 

., ... 
The Kindling Wood Indu.try, New York. 

At the corner of Eighteenth Street and Avenue B is 
located one of the largest kindling wood factories in 
the world. The factory can turn out seventy cords of 
wood per day, sawed, split, and ready for the burning. 
Oak, pine, and hemlock are fed to singing buzz saws 
and insatiable chopping knives. The hickory is 
brought from the northern part of this State and from 
Connecticut and Pennsylvania. It is mostly burned 
in open fires, and is cut in pieces from eight to forty-

161 
E. Klein exhibited the following specimens of microbes 
under the microscope and in cultivation: Bacillus an­
thracis,. Bacillus tuberculosis,. bacillus of leprosy; 
bacillus of swine fever; bacillus of septicremia; bacillus 
found in typhoid fever; spirillum found in Asiatic 
cholera; several other species of spirilla; several species 
of Bacterium te1·mo,. micrococcus of foot and mouth 
disease; microccocuB of scarlet fever; micrococcus of 
vaccine; different species of colored microbes. Mr. 
Chichester A. Bell showed apparatus for reproducing 
audibly the vibrations of liquid jets. Vibratory mo­
tions of the orifice from which a liquid jet escapes give 
rise to slight swellings and constrictions of the liquid 
column. The swellings increase and the constrictions 
diminish as the j et travels downward, finally causing it 
to break into drops. When the jet strikes upon a fiat 
surface, the swellings are coutinued as waves in the 
thin sheet of liquid, which spreads out from the point 
of impact. The jet liquid being a conductor of elec­
tricity (acidulated water), and two platinum electrodes 
in circuit with a battery, and a telephone being im­
mersed in the liquid sheet or nappe, the jet vibrations 
are reproduced as sound in the telephone.-Nature. 

eight inches in length. Hickory is worth $18 per cord • , • , • 
piled in the cellar. Five vessels. with a combined ca- Mount.nt Cor Photograph •• 
pacity of 1 ,275 tons, are constantly employed bringing A really good medium for mounting photographs is 
pine from Virginia to the factory. These vessels make a thing still to be desired, for although there are many 
twenty trips each during the year. in the market, each has some drawbacks. Most of 

The oak is grown in this State and C�n�ecticut, and them cockle the print, and one or two smell most 
the hemlock comes frOl� the lumber dl�trl?ts .of N�w

. abominably. Some time since, Mr. John Spiller recom­
York S�;tte. Hemlock ·I

.
S br�ught to tll1� CIty In strIPS; mended a mixture of gum water and glue, for which he 

about fou.r feet long an� one and one.-half Inches square. claims several ad vantages. The interval which elapses 
Th�se strIps are put. Into � machIne run by ste.am, before the mixture sets is much longer than with plain 
w.hlch. at one. revolll�lOn of sixteen saW8, ?uts them mto glue, and the compound is so pale in color that any ex­
pIeces three mch�s In length. These pIeces are then cess can be wiped from the edge of the mounted print 
dump� into a big wooden hopper around the edges by moistened cotton wool, without leaving a stain on 
of wInch. are range� benches. Into these benches al'e the mounting card. Here is the method of· compound­
set oval Iron machInes operated by steam by means ing this mountant : 
of a treadle. 

. 
Equal weights of best glue-we presume that a good, 

Men ar� paid at the r�te of 25 cents a hund�ed b.un�les hard gelatine would answer the same purpose-and 
for formIng the wood mto bundles and tymg It WIth gum arabic are separately soaked in cold water. The 
tarred rope. The machine presses the pieces . of wood gum will dissolve altogether, but the glue will swell 
so closely together that the rope often cuts Into the up by absorption of water. The latter is then trans­
wood. Six hundred bundles a day is considered a fair ferred to a water bath or glue pot, and when it is per­
days' work for a man, although an exceptionally quick fectly liquefied, the solution of gum is added to it. 
workman has been kn.own to put �O bundles together. Thoroughly stir, strain through muslin, and bottle off 
Over one of the machmes hangs thIS legend : for use. The compound must be warmed before ap-

We work for cash, plication to the print, and a stiff brush should be used, 
And not for fun; so as to insure a thin, even coat upon the paper.-The 

And want our pay 
When the work is done. Camera. 

Upon a rail hangs a dilapidated tin pail, which hides 
this warning : 

This can is not to be lent ontside of this shop. The can is never rusty 
inside. 

The wood in the bundles sold in the grocery stores 
containing pieces nine inches in length is cut with a 
buzz saw and fed into a machine which carries the 
sawed pieces under a knife like the letter X. This 
knife cuts as much wood in fifteen minutes as a darky 
could chop in a day. 

From May till October very little business is done at 
the factory. The sale of oak wood has fallen off greatly 
during the past few years. Cut oak wood is worth 
$14.50 a cord. Pine brings the same price. There are 
about 128 cubic feet of wood in an ordinary stick of 
pine timber.-New York S un. 

.. � ... 
The Great Southern eOlne' (1887 a). 

Dr. J. M. Thome, of the Cordoba Observatory, has 
published in the Astronomical Jou1'nal, No. 156, some 
interesting particulars as to the appearance and ob­
served positions of the great comet which be discovered 
on January 18. On the 21st it became evident that the 
comet was, in effect, all tail, the head being much the 
fainter part of the object, and being at least 15' in dia­
meter, very thin, and without nucleus or condensation 
of any kind. After various attempts at determini.ng its 
co-ordinates, Dr. Thome adopted the plan of moving 
the telescope along the axis of the tail until reaching a 
point beyond which nothing of a nebulous character 
could be distinguished, and determining its position. 
These points were approximately half a d�ree in ad­
vance of the true center of the nebulosity and nearly 

Soiree oC 'he Royal Society. in its axis. The observations of position extend from 
The recent ladies' soiree at the Royal Society, Lon- January 21 to January 27. With regard to the appear­

don, Was largely attended.' Careful preparations had ance of the comet to the naked eye, Dr. Thome remarks 
been made for it, and it was a great success. At in- that it was a beautiful sight-a narrow, fStraight, sharp­
tervals, in the principal library, a cornet solo was tele- ly defined graceful tail, over 400 lon'g, shining with a 
phoned from Brighton. A large number of objects of soft, starry light against the dark sky" beginning ap­
great scientific interest were exhibited. Photographs' parently without a head, and gradually widening and 
of clouds and photogl'aphs of the Firth of Forth fading as it extended upward. 
Bridge were shown with the lime light; the former .. I., .. 

with demonstrations by the Hon. Ralph Abercromby, Friction on Railways. 

the latter with demonstrations by Mr. Baker. The mi- The Brake Committee of the Master Car Builders' 
croscopic structure of pearls was also shown with the Association (Burlington tests) says: 
lime light, by Dr. George Harley. The Zoological So- Your committee believe from these experiments that 
ciety of London exhibited a fine living specimen of the the following figures represent the frictional resistance 
electric eel, from which shocks were taken. Professor of long trains of freight cars, in good repair, running 
A. W. Rucker exhibited-1.  Colors of soap films rotat· over a track in good condition, the weather being fine 
ing under the influence of an air current. A jet of air and warm, and the wind light. The resistance appears 
is directed on to the film so as to form a vortex, the to be constant at speeds of from 12 to 25 miles per hour, 
colors of which change as. the film becomes thinner. and does not appreciably increase with an increase of 
This experiment is due to Sir David Brewster. Atten- speed within these limits. 
tion has been recently called to it by Lord Rayleigh. FrictionalResistance, poundsper ton oj2,000pounds.-
2. Artificial imitation of the colors of the setting sun. S peed 12 to 25 miles per hou1'. 
Light is passed through a glass cell containing a solu-

New cars. Old cars. tion of sodium hyposulphite. If a little hydrochloric lb. lb. 
acid is added, the sulphur is deposited in fine particles On tangent... . ..... .. . . . .  . . .. .. . ....... . . . . ... . 8'00 6'00 
which scatter the blue end of the spectrum. The Onao curve ......... ............. .............. 10'50 8'30 
transmitted light becomes redder, and colors like those Good lubrication and carefully fitted boxes and jour­
of sunset are produced. This experiment is due to nals may, witJI cars that have been running some time, 
Captain Abney. a. Apparatus to illustrate the pas- decrease this resistance to a minimum of 4 lb. per ton 
sage of light through lenses. An application on a on the tangent, while brake shoes rubbing against the 
largescale of the method of tracing the rays by pass- wheels, and other unfavorable conditions, may increase 
ing them through air in a closed space charged with a the friction on the tangent to 121b. per ton, and to con. 
small quantity of smoke. Chrysalides and living lar- siderably more on curves. The use of outside-hung 
vre showing the influence of surroundings upon their shoes seems to increase the resistance on curves when 
colol'lJ were exhibited by Kr. E. B. Poulton; and Dr. the shoes are very near the wheels. 
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Lsoar E.eJ,p8e. 

The eclipse of the moon on August 3 was visible in 
E,ngland. In London the night was clear, and the 
middle and subsequent stages of the eclipse were very 
phiinly perceptible. The m iddle stage occurred at 8 h. 
49 m., rather more than one-third of the moon being 
hidden. The time of last contact with the shadow and 

Ititufifi e !mttieau. rSEPTEMBER' 1 0, 1887. 
vr 

THE lIRUSH TURKEY (Tal8galltlll lathami). ,appear. merry and active, wandering about with ,tbeir 
" All birds hatch their eggs. " Zoology knows rery parents, but in the afternoon they are buried in , the 

few except.ions to this rule, and although old' works OIl nest again by their carefQl father. ' On the thir� day 
natural hilrtory state that the sun relieves the ostrich , they are able to fly, and after that are perCec'tJy inde­
of this duty, it is now known that she attends to the pendent. Their process of hatching has been repeat: 
work most conscientiously. Only the cuckoo succeeds edly carried out by brush turkeys in captivity, as. for 
in shirking this business entirely, leaving her little ones instance, in the Berlin Zoological Garden, w hen t�ey 

THE BRUSH TURKEY (TALEGALLUS LATHAMI). 

peQllmbra were 10 h. 2 m. and 11 h. 26 m . ,  respectively. 
" Except for brief intervals the sky was clouded in 

the, Berlin district at the tiuJe of the partial eclipse of 
the moon this evening. The eclipse began at 8 h. 29 m . ,  
and: the maximum stage was reached a t  9 h.  42 m . ,  when 
five-twelfths of the moon's surface was obscured ; the 
eclipse be�'g,over at 10 h. 56 m." 

/, . t  . . . 
Ali nbROVED OVERHEAD TWINE HOLDER. 

:A revolving t wine holder that is adapted to lift the 
loose hanging end up out of the way is shown in the 
accompanying illustration, and has been patented by 
Mr; , Thomas Porter, of No. 1229 Cherry Street, Phila­
delphia, Pa.. The cage or holder is hung by gudgeons 
in a stirrup-like hanger, so that the holder may be 
readil)"rotatAd. A short arm , weightAd, projects from 
one. ",ide of the cage, and opposite thereto projects a 

HOLDER AND LIFTER. 

rod .which lifts the slack of the twine, and operates to 
llIake liome tension thereon as the twine is drawn out. 
Wh�n drawing on the pendent portion ol the twine, as 
for use in tying a parcel, the lifting rod is drawn down 
and the short, weighted arm carried around to the top 
of the cage. as shown in one of the views, the other 
flgure showing the normal position of the holder, with 
the end of'the cord drawn up out of the way when not 
in use; .; .The disk above the holder ' forms a guard for 
the ntti�� arm Or rod to .strike against when the t wine 
is severed" aUer tyiIig the 'parcel; to keep the rod at a 
good working' angle-lQ lower whet), pulled down upon 
by the free end of the twine. . 

to the mercy of kind-hearted little singers. Besides 
th is bird, we may mention the brush turkey as one 
which does not hatch its ,eggs, but it is more con­
scientious about the matter than the cuckoo. 

The brush turkey (l 'alegaUus lathami) is a powerful 
bird, attaining a size of about 31 inches, and can be 
recognized by its powerful build, rather long neck, 
large ' head, sharp bent beak, strong feet, and short, 
rounded wings. The scarlet of the featherless neck anti 
the yellow pouch dependent therefrom stand out in 
decided contrast to the brown plumage. The hOIlle of 
the brush turkey is in the thick forests of Austral ia 
(New South Wales), where they live ill flocks. Their 
flesh is very excellent, and they are hunted to such an 
extent that their extermination is only a question of 
ti me. 

J uuging from the size of their brains, one would not 
expect these turkeys to be very intelligen t, but th!' 
way in which they hatch their eggs is so peculiar as to 
give a favorable impression of their capacity for I thought. At mating time (in the spring) the male ' de­
velops a surprising amount of activity and industry. 
He picks out a sheltered spot for a nest, and then goes 
to work to build a mount. With his strong feet he 
throws a quantity of leaves, fibers of wood, smal l 
twigs, dry grass, etc. , into a heap behind him, .and 
this forms the center of a large circle, the periphery of 
which soon appears perfectly clean ; and a mound 
about a yard and a half high is built. While other 
birds go at once to their newly prepared homes and 
begin to lay their eggs, the brush turkey pursues an 
entirely dKferent course. The wise creature waits seve­
ral weeks until the fermentation and decomposition of 
the vegetable matter in the heap has generated a heat 
of about 1040 F. , the temperature required for either 
natural or art ificial hatching of eggs. 

lt is wonderful to see with what certainty the birds 
determine upon the proper time. The male often 
mounts the nest to examinEllPit, scrapes off a little here 
and a little there, and then covers the places over again 
carefully. When he flnus that the temperature of the 
mass is what it should be, he digs numerous holes about 

formed the center of attraction,ior friends and students 
of zoology.-J)eutsche Illustr�rte Zeitung. 

.. ' • .. . 
A DEVICE FOR HEATING A .JET OF Am. 

A tool to be used for the. heating of shellac, etc. , as 
employed ill the setting of jewels, pallet stones, and 
similar work, is shown in the accompan�ing illustra­
tion, and has been patented by Mr. Frank Heller, of 
Oakland City, Ind. It is made by forming twists or 
coils  in the discharge end of a blOWPIpe, and surround� 
these twists or coils by a ball or jacket of metal, the 
nozzlA projecting outward through a proper opening. 
This ball or jacket of metal having been J>reviously 
heated, the air forced through a tortuous course within 
such body of heated m etal affords a hot blast, which 
may be delivered against the shellac without subject-" 

HELLER'S'  HOT AIR BLOWER. 

the axis of the mound, and in each one of -these holes illg  the surrounding parts to the .action of the flame by 
the female drops an egg with the blunt end up. A,fter which the heat is produced. , 
the male has closed these holes both birds go awai, the .. , 8 • •  
male only returning from time to time to regulate the STENCIL INK.-A good basis fot stencil ink. is made 
h eat, covering the eggs' more or less, according to the with shellac 2 oun'ces, borax 2 ounces, water 25 ounces; 
moisture and temperature of the atmosphere. After and gum arabic 2 ounces. Boil the borax; shellac, and 
about three weeks, the young are hatched. They are en- some . water until they are dissolved, add the ,gam 
tirely eovered with feathers, their wings arA well de- arabic, and withdraw from the fire. When the. 80lu�: 
veloped, and they seem ,M strong a!! oUl':domestic chick- tiOD has become cold, complete 25 ounces with water.; 
ens. The whole process reminds , one of the dovelop- For black ink use fine laIllpbl-a.ckr for red ·VelletiaJi. 
Tnent of the buttel'fly, which is able to fly soon after red, and for blue ultramarine and chalk; Add the� to 
lea,\,ing the chrysalis. . the basis in sufficient quautity to make the JnBt.ilQ)of 

After about :tw�lve h(lilFs the young brush turkeys proper Oopsistpnoy. 
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:A SPRING' HOLDER FOR SECURING VINES. the 'top itself supported, if desired, by a chain attached roller, thence around another roller, and upward under 
An extremely simple and easily applied device for to an overhead support. The stove body may then be a. tension roller, t wo further rollers cond ucting it to 

holding vines in position is shown in the accompany- removed and recharged with fuel, and when returned to the dryi n g  cylinder. When it is desirable to interrupt hig illustration, and has been patcnt6d by Mr . .Tohn its place on the base, the fuel is lighted on the top, the the coloring process, the ope l'atOi' presses the le ver ' 
Stangl, of Harlem, Clay County; Mo. It is cut or cone top fixed in posi­
stam ped from sheet metal, making a flat blan k baving tion, and the upper and 

VINE SECUl!.ING DEVICE. 

more or less spring, one end being. elongated and with 
a longitudinal slot or opening, �ll'd ' the other end 
shaped to form flat angular lips. To apply this '  blauk 
to a wire used to support the vine, it is bent to a 
clip or hook shape at its slotted end, and the lips are 
twisted or bent around the wire to form a closely fit­
ting tube, the vine being introduced, between the wire 
and the tongue of the hook, which thus makes a 
yieldiug holder. By the use of these h olders a great 
deal of labor is saved as compared w ith the ordinary 
method of tying the vines by strings, while the device 
is more durable, 

' and, the holder 
being wide an j 
flat, it camrot 'eUt '  
the vine. 

A N  I M P R O V E :Q,  
STRAW BURN­
ING STOVE. 

An easily man­
ageable, inexpen­
sive, and efficient 
stove for b urning 
straw is shown in 
t h e  accompany­
ing illustration, 
and has been pa­
tented b y M r . 
Alonzo E. Smith, 
of Frankfort, Da- . 
kota Ter. 

. The drum of the 
stove is of sheet 
metal, and has a SMITH'S STR,A vi BURNING STOVE. 
bOttom plate fix- , '1. 
ed to it by a flang:� overlocking an outbent flange on 
the body, the bottom. plate resting loosely on a 
base plate supported by legs in the usual way, and 
carrying . an ash receptacle. In the bottom plate is 
an opening, registering with a similar opening in 
the base plate, and controlled by a damper, the han­
dle to operate which extends out at the front. The 
draught pipe extending from the cone top of the stove 
passes telescopically into a draught flue, the cone top 
having a· couple of . handles whereby it may be lifted 
from the stove body, the pipe sliding in the flue, and 

ANOIRA'S PAPER OOLORING .MAOHIn. 

lower draughts opened 

I until the fire is well 
started, after which the 

I dampers should be kept 
open only as desired to 
r e g u l a t e  combustion. 

i Th e' fire burns away 
from t.he side walls and 
leaves a core or cone of 
live embers, which may 
be made to last a long 
time and throw out a 
great heat. 

AN IMPROVED CAR 
STARTER. 

A car starting mechan· 
ism which may be,readi­
iy controlled b y t b e 
driver at either end of 
the car, to start the car 
either forward or back­
ward, is shown iil the 
accompapying illustra­
tion, an(f has been pa-
tented bF Mr. Daniel Lynch, of Olmstedville, Essex 
County, N. Y. 

Fig. r is  a perspective view, partly in section, Fig. 
2 is a detail perspective view of principal parts of the 
mechanism, Fig. 3 shows the connection of the spring 
tension band with the barrel on one. of the friction 
wheel shaJts, and Fig. 4 is a vertical sectional elevation 
of the starter spring, with its barrel or case and ate 
tached ratchet wheeL ' To the axle of the wheels there 
is fixed a friction drum, A, against which friction 
Wheels, B C, fitted in a frame, are adapted to act, this 
frame being so pivoted that either of the wheels may 
be brought into contact with the drum. On the shaft 

LYNCH'S CAR STARTll)R: 

shown, whereby the pressure roller ' is swuug upward 
and permits tbe web to rise out of contact with the 
color cylinder. The color supply from the fountain is 
regulated by means of a .  stop cock, and the tension 
roller has a free vertical motion in the slotted stand­
ards, whereby any slack is taken up that may occur 
between the rollers. 

For further information relative " to this invention 
address Mr; .T. A. Medina,. Nos. 
104 and 106 .Tohn Street, New 
York City. 

of the friction wheel, C, there is fixed a barrel, D, to AN IMPR�n:D NAIL SET. 
which is connected one end of a band or belt; the other A sectionally constructed nail 
end being secured to the periphery of a case or barrel, set, or nail set and punch com-
G, within which is fitted a coiled spring, the case being bined, adapted to act upon vari-
journaled on a shaft fixed in a hanger pendent from ously sized n ails, from spikes to 
the car body. O n e  end of this spring is , fixed to the brads, is show,Jl in the accompa-
shaft, and the other end to the case, to which also is nying illustration, and has been 
fixed a ratchet wheel. H, with which a dog pivote.d in patented by Mr. Richard W. 
a hanger fixed to the car body is adapted to engage to Trotter, of No. 449., Warren 
prevent the unwinding of the spring until ' the dog is Street, Brooklyn, N�' y:" 
tripped. The connection of the band with the barrel, The upper or stock part of the 
D, is puch as to allow the band to wind in either di- tool is solid or entire, while its 
rection on the barreL To the top of the pivoted fric- lower part is composed of any. 
tion wheel frame there are connected two rods, E F, ex- number of thimbl e-like exten-
tending to either end of the car, where they are connect- sions, each succeeding one trans. 
ed with levers. M. whereby the contact of the fric- versely smaller than the other: 
tion wheels, B C, with �e axle drum, A, is controlled. With this construction one tool 
The dog pivoted to a hanger on the car body, and is made to take the place oT sev-
adapted to engage ·the ratchet wheel, H, on the spring eral nail setting tools of 'Qiffer. 
barrel, G, is connected by chains, K, to elbow levers, ent sizes. The lowermost section 
L, at either end of the car, operated by foot plates at- of all is made rounded,  or cou ical 
tached to the platform. and pointed, in the form of a 

In stopping the car, the driver pushes the vertical -=- ." punch tip, adapted to- screw on 
lever trom him, thereby carrying the lower friction '\:��"" to the lowermost shank, whereby 
whe.el against the frict,ion drum, and also operatiug I �\}�\\\:: the nail set may be used as a 
the'"barrel, D, which, through the b�lt or band, tUrI�S metal puuch for making round holes. 
the spring case to store power therem, as the band 1 8  •• • , • 
wound upon the barrel, D, and the ratchet w heel and IMPROVED LOCOMOTIVE JOURNAL BOX LUBRICATOR. 
dog' prevent thE' recoil of the spring. the friction An improved l ubricator for use in llonnection with 
wheet also operating on the axle as a brake to stop the j ournal bearings, and especially designed for use with 
car. \Vhen the car is to be started, the driver, pre'l,s' locomotives, is shown in the accompauying i l lustration, 
ing upon the foot plate, operates one of the chai ns, K, and has beeu patented by Mr. Benjamin E. D u pon t, of 
tripping the dog from the ratchet wheel on the spring No. 117 Spring Street, Lexington, Ky. A case is m ade 
barrel, thus releasing the spring, and at the same time to closely fit  the under side of the journal, the u pper 
pulling the vertical lever toward hi m, brings the upper edges of the sides of the case having inwardly extend­
friction wheel in contact with the car axle drum, A, so i ng- flanges to prevent the packing from being dr:awn 
that as the spring recoils, the band will be rewound on out of the case .. by the journal in its revolution!'!. 
the spring ease, G, and unwound from the barrel, D, Housings, in which are mounted spiral springs to hold 
an d  the direct pressure of the friction wheel on the the ·case against the journal, are fi tted within the bot· 
axle drum will correspondingly contribute to turning 
the car axle and wheels and moving the car forward. 
If, in starting the car, it IS mlsi red to back it, the re'loil 
of the spring . lIlay also be utilized for this purpose. 
When a car h as ouly one driving platform, as is ob­
vious, the rod, chain and lever connections need only 
extend to one end of the car. 

. .. . .  , .. 
4lII'·IMPROVED MACHINE FOR COLORING PAPER. 
The invention herewith illustrated provides a simple I and effective llia(lhine for thoroughly coloring one side 1 0f a web or roll of paper, which has recently been 

patented by Mr. Gonzalo G. Ancira, of Guadalajara, 
Mexico. The machine has the usual revolving heated 
drying rollers, frolll the middle one of which the web 
is led up over a roller mounted in a bracket projecting 
from standards secured to the main frame, the stande lards carrying an attachment for ,col?ring the web or 
paper on one side only. 'From thls' roHer the web 
passes between the color cylinder and the pressure DlJPONT'S LUBRIOATOR. 
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tom of th� (!���; �d project downward to enter sockets I Do you stop leaks about the boiler as fast as they frequently known as benzenes) are unsuitable for the 
carried by a supporting plate, as shown in Figs. 2 and oMur, or do you wait until the place sounds like a manufacture of varnish, as they only partially dissolve 
3, the supporting plate being arranged for connection snake's den before you stir ? the resinous substances present. The so -called artificial 
with the lower open end of the j ournal box by means If you do, you waste heat, which is the same word asphalt is very extensively used, and is principally dis­
of depending a,pertured ears. The interior of the case as money, only differently spelled. Every jet of hot tinguished from the natural substance by its dull color 
is partially filled with waste or other fibrous material, water leaking from a steam boiler is just so much and its scarcely perceptible odor. It is a product of the 
to act as a conveyer of the lubricant to the journal, money thrown away ; and if it was your money, you distillation of coal tar. The fluid distillate obtained in 
and the case and its springs having been properly would be bankrupt in a short time in some boiler the manufacture of coal gas represents about 4 to 7 per 
adj usted in position, the lubricant is poured in through rooms. cent of the quantity of coal used, and after about two 
the tubes shown at the side, . their internal apertures Do you take a screw wrench and yank away at a thirds of its weight has been removed in the shape 01 
bei ng near the bottom of the case, so that it will be bolt or nut under steam pressure ? fluid oils by fractiona:! distillation, a residue is 'left 
impossible . for any grit or cinders which may enter to If you do, there will come a time, sooner or later, which cools into a firm black substance, known as arti. 
come in contact with the journal. The springs con- when you will do so once too often, and either kill ficial asphalt or black pitch. The consistency of the 
stantly hold the lu bricator closely to the journal at yourself or some one else. Bolts and nuts are liable to asphalt varies according to the quantity of oil removed. 
all points, and all the lubricant taken up has to pass strip or break if tampered with under pressure, and One of the most important uses of this asphalt is for 

, through the waste or fibrous packing. they never tell any one when they are going to do it fuel in the shape of briquettes, small coal, sawdust, 
• , • , • beforehand. etc. , being mixed with it. Asphalt pipes and flooring 

The Parcel Post. Do you attempt to stop pounding in the engine by are also made from, it, as well as lamp black of inferior 
The announcement is made that the Post Office De- laying for the crank pin as it comes round and trying quality. For the manufacture of lacquers, artificial 

partment has established a parcel post service between to hit the key once in a while ? asphalt is much less suitable than the natural substance, 
the United States and Mexico, and certahl islands in If'llY'OU do, ask the strap and connecting rod how it as the coating obtained is liable to crack, and is want­
the West Indies, by which packages weighing not more likes it, when you don't hit the key and do hit the oil ing in brilliancy. - Industries. 
than four pounds and a fraction, by which we suppose cnp. • , • • •  
is m eant two kilogrammes, can be sent through the Do you pack the piston by taking it out of the cyl- Ice Lense8. 

mails, and delivered to the person ad dressed upon pay- inder, laying it on the floor, setting out the rings, and The London correspondent of Le Monite1lr de la 
ment of the custom dues.- We are glad that so much then when the piston won't go into the cylinder, try to Photographie writes to that journal that in the middle 
has been accomplished, and hope that the extraordi- batter it in with a four-foot stick of cord wood ? of the winter which has just elapsed a student made a 
nary facilities enjoyed by those persons who have busi- If you do, you should reform, and pack the piston in lens of ice, with which he lit the pi pes of some of the 
ness with Mexico will call the attention of their neigh- the cylinder where it belongs, being sure to get it cen- skaters on the Serpentine by means of the solar rays, 
bors, whose business relations are with other countries, tral by m easuring from the lathe center in the end of an experiment, he says, which was first performed in 
to the inconveniences under which their transactions the piston rod. the polar regions by Dr. Scoresby, to the great aston­
are carried on, as compared with the postal facilities Do you put a new turn of packing on top of the old ishment of the sailors, for they could not understand 
enjoyed by the inhabitants of all other civilized coun- hard-burned stuff when the piston rod leaks steam ? why the ice did not freeze the beams of the sun. We 
tries. The absence of a parcel post service, both inland If you do, you will have a scored piston rod and Illay remark that Professor Tyndall at times would set 
and foreign, is a disgrace to the government of the broken gland bolts some day. Packing under heat and fire, at the Royal Institution , to a little heap of gun­
Ul lited States. The Postmaster-General seems, from pressure getS BO hard that it cuts like a file when left in powder with rays from the electric arc concentrated 
his annual report, to have made a small effort to give the stuffing box, and as soon as one begins to leak, all u pon the powder by means of a lens of ice. His 
his fellow citizens such use of the mails as is enjoyed by the old stuff should be pulled out and new put in its explanation was that, although ice absorbs rays of cer-
people abroad, but, as he naively says, the express com- place.-The Milling Engineer. I tain wave lengths, and is gradually melted thereby, 
panies opposed the idea so strongly that he was obliged .. 4 • I .. other waves it does not absorb, and these latter pro-
to abandon it. Indu 8trlal U8e8 of' Asphalt. duce the heating effect at the focus of ' the lens. It is 

It is not unnatural that the express com panies should In view of the important extent to which asphalt is wholly a question of the relative motions of the mole­
oppose a plan for transporting packages by the mails employed in connection with various industrial appli- cules of frozen water and the motions of the waves of 
at a small fraction of the rates which they demand for cations, the details communicated to the J)eutscher light ; when there is discord between the two, the dis­
the same service ; but there is something to be con sid- Bergwerksblatt by Dr. Haussermann have a special in- cordant waves pass through the ice without absorption. 
ered in the administration of a public office besidl's the terest at the present time. Asphalt (or bitumen) is -British Journal of Photography. 
interests of the express com panies ; and their opposition generally understood to be a black pitchy substance of • .. 1 "  .. 
onght not to be regarded for a moment in comparison conchoidal fracture, fusible at a moderately high tem- Discovery of' the Bacll lu8 of' Scarlet Fever. 

wit h  the great benefits which would be conferred upon perature, and remarkable for its peculiar odor, as well Drs. W. Allan Jamieson and M. Alexander Eding· 
the people of the United States by such a postal ser- as its combustibility: Passing over the discussion of ton, of Edinburgh, announce, in the last Brltish 'Med4-
vice as, for instance, that of Germany. The greatest the external characteristics of asphalt and of its cal Journal, the discovery of a specific bacillus of 
need of this country is, and will be for many years, chelllical properties, it is to a consideration of its tech- scarlet fever. The micro-organism has been isolated, 
cheap transportation. For want of this the California nical uses that the author of the paper in question cultivated, and put through its paces generally, coming 
farmers are compelled every year to feed their pigs with addresses himself, first laying down the distinction be- out, apparently, with a specific character. 
hundreds of thousand s  of dollars' worth of fruit, worthy tween artificial and natural asphalt. 'fhe latter is pro- " The rapidity of the growth of this organism­
of the Gardens of the Hesperides, while the poor work- duced by the decomposition of organic su bstances, which is such that, if one inoculate a flask of broth, 
ing people of Chicago and New York, to whom a Los partly of antediluvian origin, principally consisting of the diameter of which is two and one-half inches, and 
Angeles plum or a Florida pineapple would be a taste carbureted hydrogens, more or lesR complex in their it be incubated, the pellicle will develop and cover it 
of Paradise, must go without everything except the nature, and containing varying quantities of oxygen- entirely over in the course of four hours-suggests an 
great staple articles, on account of the enormous cost ous or even nitrogenous ingredients. explanation of the very short period of incubation in 
of getti ng it. This substance is  sold in its natural state, or is ob- scarlet fever. " 

Iu Germany, supposing it to be provided with such tained by melting certain bituminous rocks at the Dr. Edington, who carried out the bacteriological 
a varied climate as ours, the fruit grower would dis- lowest temperature which will produce the desired part of the work, has failed to show that. pure inocula­
tribute broadcast in the cities return postal cards, con- effect. It is kuo wn according to its origin as Syrian, tions of cultivated bacilli cause scarlatina in man; also, 
tai ning blank orders for four, five, or six pound boxes Dead Sea, Trinidad, Val de Travers, �echelbronn, etc.,  tha.t the supposed specific bacillus is not found in other 
of apricots, grapes, fresh figs, or oranges, which, on.re- asphalt ; but two general divisions of natural asphalt diseases.-Medical Record. 
ceipt of the slip, with money order, would be delivered are recognized, the Syrian and the American descrip- • 4 '  I .. 
by the next mail at the house of the consumer. TOllS tions, the other kinds being of inferior commercial im- HOlDe Indu8trle8. 

of fresh herrings, butter, and other articles are dis- portance. The Syrian asphalt is disti nguis�d from It is clearly evident to most Americans that the ad­
tributed daily in this way all over Germany, to the the> American substance by its greater brilliancy and vantage of this country lies in multiplying domestic 
advantage of the fishermen and farmers, who find a by its solUbility. It is used for the best descriptions of industries, rather than in diminishing th em. Every 
sure market for the product of their toil, as well as of lacquers, and has remarkable adhesive properties. new industry t hat can be maintained, which supplies a 
the citizen, who finds his tastes satisfied at a small cost, American asphalt serves for application to iron, to pro- want felt by the people, is a clear gain in every way, 
and of the public treasury, which can transport such tect it from atmosph eric influences by a solid black coat- as employing workmen, keeping profits at home, usin g 
articles profitably at a small fraction of express io g. Where brilliancy is not required, the latter variety materials produced here, paying wages that are spent 
charges. -A mer. Architect. can, in all ca.qes, replace the former. The Val de Travers here, and tending to make us industrially independent. 

• . ' . asphalt is u sed for paving, mostly in combination with The very highest form of national l i fe is that which 
Do Yous. the artificial substance. Asphalt lacquer is produced by exists with the widest possible divers'ification of indus-

Do you take a squirt can in one hand and project a dissolving asphalt in , turpent.ine oil or coal tar benzene. try. England suffers to-day because she has intensified 
stream of oil as far as you can throw it, in order to Continuous shaking at an ordinary temp�rature, or her man ufactures arid n eglected to cultivate her soil 
save goin g  to the hole itself ? 1 careful melting and strring, form alternative processes, thoroughly. Ireland and India suffer because they 

If you do, don't do it any more. Willful waste is but the latter requires care ou account of the danger of have agriculture without manufactures. We give our 
downright robbery. ' fire. It is recommended to dissolve the asphalt and ex- people a chance in every direction, and so we possess 

Do you use an oil can at all for oiling, except on I tinguish the fire before adding the essences required, the highest prosperity and the most robust national 
emergency, or for the moment ? and if the heating has not been too great there is no life.-Textile Record. 

If you do, don't do it any more, for much better reason to fear excessi ve volatilization of the dissol vents, ------• ..-.4�.�1�.------
lubrication can be had by automatic apparak.s. With a view to reduce the price of the lacquer (while A NeW' Relay. 

Do you keep an old tin coffee pot full of suet on the scarcely lowering its quality), it is a common practice A very simple and sensitive relay has been designed 
stearn chest, and every time you have nothing else to to add in melting the asphalt as much as' 30 per cent by M. Lahm ayer, the construction of which will easily 
do pour a d ipperful into the steam chest ? of ordinary resin. be understood from the following description : ' 

If you do, stop it. Get a sight-feed cup, which will According to the nature of the snbstances thus em- A glass tube closed at both ends is about bftlf filled 
save you the labor of slushing the cylinder and save ployed, various kinds of lacquers are obtainable from with mercury, and contains a piece of iron rod nearly 
the cylinder and valve seats, the piston and follower, the same asphalt. Turpentine oil is, however, the best the ful l width of the tube, which floats in the mercury. 
and all other places touched by the grease. admixture to prevent any undesir�ble odor, and to A pair of platinum wires enter the glass just above the 

Do you feed up on the boiler until the water is out insnre rapid drying. Of the various kinds of coal tar normal level of the mercury, and are connected with 
of sight in the glass, then shut off the feed, put in big ben zene, tbe purified colorless d escription, with a boil- the circuit to be closed by the action of the relay. 
fire and sit down in a dark corner with a four-horse ing point of 1940 F. to 3020 F. , comes nearest to turpen- The glass tube is placed within a soienoid traversed by 
briE'!r pipe and smoke until you happen to think that tine oil in the results obtai ned. For inferior qualities the current in the first circuit. The iron float is sueked 
may be the water is low ? of lacquer, tar oils with a higher boiling point may be down by the solenoid. The mercury- rises and closes 

If you do these things, you should notify the coroner used, but a slow drying and unpleasant smelling com- the circuit through 1(he platinulD wires. To avoid the 
that some day his services will be needed, but it is position is produced. These properties will not, how- oxidation of the surface of the mercury by the spark 
better to cease the practices mentioned before the ever, in all Calles be an objection. The easily flowing on breaking contact, the upper part of the tube is Ailed 
coroner comes. distillates obtained from crude petroleum (which are with nitrogen. 
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®o��e9ponbence. 
Diet oC Stroo&, Men. 

To the Editor 0/ the Scientific American : 
On page 118 of SCIENTIFIC AMERICAN of Aug. 20, 

under the heading of .. The Diet of Strong Men, " y.ou 
say : " The coolie fed on rice is more active and can 
endure m.ore than the negro fed on fat meat. " 

This is not at all the case in the British colony of 
Demerara, .on the northeast coast of South America. 
There, the coolies, who are imported from India, are 
the least robust of the three r�s employed as labor­
ers. They are not at all muscular, and are employed in 
hoeing the crops and in similar light labor. The China­
men, who are never called c.oolies there, are stronger, 
and they, too, are empl.oyed in the cr.ops, and also in 
mechanical and general labor. But the heavy w.ork, 

' the digging of ditches, the handling of heavy timbers, 
etc. , is always d.one by negroeR. No planter will em­
ploy a coolie in such work, f.or his muscular strength is 
lI.ot equal t.o it, nor to any severe labor. 

The coolie does n.ot confine his diet to rice, n.or the 
negro his t.o meat. In Demerara the chi�f food of the 
laborer is salt c.odfish and plantains. The coolie pr.ob­
ably eats more rice and less meat than the negro, but 
in other respects their food is about the same. 

G. ROBERTSON. 
33 East 21st St. , New York, Aug. 21, 1887. 

.. . .  , .. 
Gigantic Oaks. 

To the Editor 0/ the Scientific American : 
In the issue of the SCIEN TIFIcf AMERICAN .of July 

23, mention is made of a gigantic oak discovered in the 
bed of the Rhone, and n.ow .on view at the Havre ex· 
hibition. The dimensions are giyen as foll.ows : Length, 
1 01 '6 feet; circumference at origin of roots, 29 '5;  cir­
cumference at level of the soil, 19 '6. Our friends the 
Frenchmen must (seeing the labor they: have been at) 
be proud of their oak, and at the same time ignorant 
of some .of the huge oaks still gr.owing and recently 
standing in England. Mention .of a few of these may, 
perhaps, interest the readers of the .SCIENTIFIC AMER­

ICAN. 
The largest .oak now standing in England is the 

C.owthorpe oak, measuring 78 feet in circumference at 
the ground. Tradition says at one time the tree and its 
branches covered an acre of ground. I visited this tree 
a few years ago, and alth.ough quite hollow and its in· 
terior made to serve f.or a calf pen, some of its branches 
still have plenty of leaves and acorns. 

A few miles from C.owthorpe stands a farm house. On 
the lawn stands a. majestic .oak, as t.o size and beauty 
such a tree 8.8 we seldom see in a m.onth's walking tour. 
A certificate is kept in the farm h.ouse which states that 
the tree on the lawn was an ac.orn planted from " the 
big oak at Cowthorpe." Dates are given. The Parlia­
mentary oak in Clipstone Park is supposed by .the 
ancient chr.oniClers to be 1 , 500 years old. This park 
existed bef.ore the conquest . (1066), and belongs to the 
Duke of Portland. The " taUest oak in England " 
belonged to the same .nobleman. It was called the 
" Duke's walking stick," and' was higher than West­
minster Abbey. The " Three Shire oak," near Work· 
s.op. is s.o called because its brancheR stand in three 
counties-Nottingham, Derby, and Y.ork. Perhaps the 
most productive oak was that of Gelemos, in Mon· 
mouthshire, felled in 1810. Its bark was sold for $1,000 
and its timber for $3 ,350. In the mansion at Tredegar 
Park, in Monmouthshire, there is a room 42 feet long 
and 27 feet br.oad, the floor and wainsc.ot of which are 
the product of a single t.ree fellen on the estate. 

In Dr. Hunter's editi.on of Evelyn'S Sylvia is a figure 
.of the Cowthorpe oak already alluded to. About a 
mile and a half from Shrewsbury, there f.ormerly stood 
an .oak 44 feet circumference at the base, 27 feet circum­
ference at 8 feet from the ground. 

There f.ormerly stood in Hainault Forest, near Bark· 
ing, Essex, a tree called the Fairlop oak, 36 feet in cir· 
cumference. Mr. Gilpin. in his " F.orest Scenery," says 
thQ,t tradition says that the tradition of .the country 
traces this tree half way up the Cbristiwn era. This 
tree was naturally the pride of the villagers in the dis­
trict, and acc.ording t.o the annals of the neighborhood 
received its name of Fairlop in this way : The farmer on 
wh.ose estate the tree grew wanted to l.op off a branch. 
The villagers objected. The farmer, however, in lieu of 
the branch agreed to give the parishioners a bean feast 
annually. 'l'his was agreed to, and the annual fair was 
called Fairl.op. This tree fell sQme years ago, and I 
think its wood was made into a pulpit. The fair was 
held until a few years ago, and still called Fairlop 
feast. As the site of the fair is only It few miles from 
London, it is fully patronized by the light-fingered 
gentry, card sharpers, and thimble riggers. The writer 
remembers visiting this fair some years ago. The 
finest ,. turn-out " .on· the road was the car of the 
licensed victualers. This was in the shape of a boat, 
and drawn by six horses. 

The oa.k sh.own at the Havre exhibition is said to be 
400 years old-a small age f.or an oak, as will be seen from 
the ages of those a.lludeq to I!obQve. Some 01 the best 

." it.tifi c "mrritlu. 
poets hav� sung the praise of the oak, singing its use­
fulness aI<ll.ongevity. Dryden says : 

T!.e monarch oak, the patriarch of the trees, 
Starts rising np by slow degrees. 
Three centnries he grows, and three he stays 
In state supreme, and in three more de-cays." 

In these'days of iron ships, armor-plated hulls, and 
steel yachts we are apt to forget the service d.one by 
our old wooden ships. P.ope sang of the oak, saying : 

.. Let India boast her plants, nor envy we 
The weeping amber and the balmy tree, 
While by onr oaks the precious loads are borne." 

K. Y. STEPHENSON. 

PHOTOGRAPHIC NOTES. 

The alcohol is added to prevent the ink from spread­
ing. 

The bromide of copper solution is very easily made. 
The following is the usual formula. Make two solu­
tions, as follows : 

Bromide of potassium. . . . . . . . . . . . . . . .. . . . . .. . .. . . . . .. 120 grains. 
Water . . . . . . . . . . . .. ... .. . . . . . . . . . . . . . . .. . . ... .. . ... 4 0nnces. 

Sulphate of copper . . . . . . . . . . . . .. . . . . . . . .. . . . . . . . . . .. . .  120 graius. 
'Vater. . . . . .... . . . . . . . .. . . . .  .. . . . . .  . . . .. . ...... . . . ... 4 ounces. 

Mix the two and we have a bluish br.omide of copper 
soluti.on. .. . . . .. 

A.n EogUsh Previsional Patent Does not Antedate 

an American Patent oC Subsequent Date. 

Jud� Acheson recently filed an opinion in the 
United States Circuit Court, Pennsylvania, in the case 
of Emerson, Smith & Co. vs. Ernst T. Lippert, on a 
plea to the bill of (',om plaint. 

The defendant in his plea denies the complainants' 
right to maintain their suit in equity against him be­

Azaline, solntion in alcohol (1 to 2,5(0) • •  • • . • •  • •  • . • • •  20 c. c. 
Ammonia . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  2 "  cause a patent for the. same invention had been granted 

Photo. Plates/or Oolored Objects.-1. For the produc­
tion of colored objects (paintin�) containing red, alR.o 
views at sunset with yellow clouds, I recommend the 
azaline bath. 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  80 "  in Great Britain prior to the granting of the patent in 
Bathe one minute and then dry. Exposure through the United States upon which suit ·is brought, and 

aurantia glass (flowed with aurantia collodion with that the act of Congress under which the patent in 
three per mille aurantia) three to four times as long as suit was granted provides that no patent shall be de­
wet. Development as usual. Thllse plates, with good clared invalid by reason of its having been first pat­
emulsion, will keep fOlo eighj; weeks. en ted in a foreign country, provided the patent shall 

2. For landscapes with much green and blue (water, expire at the same time with the foreign patent, or if 
moisture in the atmospher�), the erythrosin silver patented in . more than one foreign country, it shall 
bath. expire with the one having the shortest term. 

Erythrosin, solntion in water O t0 1,(00) . . . . . . . . • . . . . . .  5O c. c. James E. Emerson, one of the complainants, made 
Silver solntion (1 to 1.(00) . . . . • . . . . . . . . . . . . . . . . . • . .  _ . . . •  50 " application in the United States for a patent for an 
Ammonia . . . ... .. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 .. improvement in saws on May 31, 1871, and upon this 
Water . ... . ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 " application a patent dated February 6, 1872, for the 

Filter. The plates are bathed for one minute and term of seventeen years, was granted to him. On 
then dried. They will not keep longer than eight I October 12, 1871. Joseph E. Holmes. as agent for Emer· 
days, are twice as sensitiye as the ordinary ones, and son, made application in England for a patent for 
give also excellent results without the yeU\Jw glass, but the same invEmtion, and filed in the office of the Com: 
they are not red-sensitive. missioner of Patents of Great Britain a provisional 

])eveloper. specification, and a patent was gra.nted to Holm es, 
SOIUTlON I. sealed April 3, 1872, and dated October 12, 1871. The 

Snlphite 80dinm. . . . . . .. . . . . . . . . . .  : . . . . . . . . . . . . 100 grammes. complete specification was filed April 12, 1872, the same 
pyro. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 "  having been subscribed by the'patentee on March 22, 
Distilled water . . . . . . . . . . . . . .  ' . "  . . . . . . . . . . . . .  5OO c. c. 1872. SOLUTION II. 
Carbonate sodium . .. .. . . . .  . . . . . . . . . . . . .  . . . . . . . . .  50 grammes. 
Distilled water ... . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . 1,000 c. c. 

Mix one volume No. I. with two volnmes No. II. 
-H. W. Vogel, Anthony's Bulletin. 

Intensifying Negatives. -M. G. Cassebaum says that 
negatives can be eyenly and vig.orously intensified in 
the following way. First steep the plate in a faintl'; 
acid soluti.on, then soak it in the following bath � 

Nitric acid . .. , . . . . � . . . , . . . . . .. . . . .  ". . .  . . . . .  . . .  . .  . . . . part. 
Water . . . . .  . . .  . . . .  . .. . , . . . . . . . . . . . . . . .  " . , . . . .  '" . 960 parts. 
Chrome alu�. . . . . . . .  .. . .. . . . . . . . . . . .  . . .  . . . . .  48 "  

Rinse the plate well, then treat it in the following 
way. Prepare : .r . 

A. 
Gallic acid . . . . . . .. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . 120 parts. 
Alcohol . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  480 

The act regulating the granting of English patents 
provides that the applicant for a patent may file with 
his petition either a provisional specification-simply 
describing the nature of the invention-or a com plete 
specification. If a complete specification is filed, the 
invention is protected for a term of six months, and 
the applicant is clothed with like powers and privi­
leges as if the patent had been issued. But where a 
provisional specification is filed, it is to be referred to 
the law .officer, wh.o, if  satisfied, will give a certificate 
.01 all.owance to be filed with the commissi.oner of pat­
ents, whereupon, for a period of six months, provis­
i.onal protectIOn iF! secured, and within six months after 
application, upon the warrant of the law .officer, a 
patent is to be granted, and may be sealed and bear 
date as of the day .of the actual sealing or any other 

B. day of application or date of sealing, provided a COID-�!:!� .�� 
.
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.
. ::: : : !' pa�. plete specification has been filed, but no proclledings 

Mix 30 parts of ooch .ot the above solutions. then add at. law .or equity shall be had for infringement C.oID­

thereto 480 partll' of water ' coyer the plate WIth the mltted before the same was actually granted. 

solution and leave it therei� until the required density I The question beiore the c.ourt was whether bef.ore 
. btal' d .  m.. sh I the granting of the United States patent the inven

.

� IS 0 . ne . ��uen wa . . h . 
. .  . .  tlOn ad been patented. m Ureat Britain. with in the 

Wax�ng Pnnts.- Dr. Eder gIves a bnlIiant surface meaning of the 25th section of the A t f C f . alb ' d b t . th I c 0 ongress .0 
to. �rmts upon . umemze paper y reatmg em 1870. 
wItb ;.,., The court holds that the invention had not been 

White wax .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l00 parts. patented in Great Britain bef.ore it had in the United 
Dammar varnish . . . . . . . . . . . . . .  . . . .  . . . . . . . .  . . . .  . . . . . . . .  4 "  States. The filing of the provisional specification 
Rectified essence of mrpentine. .  0' . . . . . . . . . . . . . . . . . . . 100 .. 

merely secured temp.orary pr.ovisional protecti.on · To preserve the solution it is put into a well-dried 
b ttl d h 't th ' k b t· l 'ttl within the narrow limits of saving any patent to be o e, an w en I ,  IC ens y evap.ora IOn a I ,  e h ft d f . .  . 

t'fi d t t1 . add d R DJ. t , t  erea er grante rom preJudICe bv reason of the m-more rec I e urpen ne IS e .- evue £1.0 0- . . . • . • 

h '  d t 8 . t Fr . d A' h '  Ph to termed late use and pubhcatlOn of the mventlOn. That 
graP

h
"flue H:e .at 

°
i
c�e e 

t 
��ca�se e

t
s

l 
rc �ves 0 ' 1 before the sealing of the English patent H.olme s was 

grap �ques, �s or ques e 1Uonumen a es. t . t d ' th f th . ht . ' 1  f Re • S 'l S +n f No t ' Th n.o mves e WI any 0 e rIg s or prtVI eges 0 a 
. .movl"!g � ver !po;", ro"!, ega �ves.- e ne.ga- patentee. Nor is it any moment that the Engl ish pat. 

bve IS soaKed for five mmutes In pure water, then m : t d t d f 0 t. b 12 1 871 Th t d t en was a e as 0 c o er , . a a e was 
I�i?e of potassium . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  1 part. I an arbitrary one, and gave t.o the instrument no re-
Dl�tilled --:ater . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24 �arts. I trospective operati.on, and the life of the United States 

It IS left m the above bath for about ten mmute.s. 1 patent, issued before the sealing of the foreign patent, 
When the spots are old .ones. th.e plate may ?e left In

, is not to be abridged by the antedating .of the latter. 
the bath for half an h.our. It IS next placed m a bath ' The plea I' th f 1 d F: P ·t+�b , s ere .ore oyerru e .- rom � Wi urg 
of : Chronicle-Telegraph, Aug. 16, 1887. 

Cyanide of potassinm . .. . . .  . . . . .. . . . .. . . .. . . . . . . . . .  . .  1 part. 1 • I • I • 
Distilled water. . . . .  ... . .  . . . .  .. . . . . . . . .  . .. . . .  . .16 parts. 

Eftllets oC Snow on Marble. 
It is then carefully rubbed with a little cotton wool . . 

until the place f.ormerly occupied by the spot is uni- .The results Of. t!Ie ex�mmatlO? of s?.ow taken from 
form in appearance with the rest of .the picture. When ' dIfferent places lD, Mumch and ItS �elghb.orhood,  by 
the spots are very old indeed, the solutions may be Mr. Sendtner, says t�e l!hm'maceutwal Journal (Lon­
stronger, apd the plate left in them for a longer tiIIie.- don): would seem to mdlcate not . .only that sn.ow has a 
Photo. Rundschau. conslde�able faculty f.or abs.orbmg sulphurous acid 

Bleaching Bromide Paper Prints.-Mr. F. C. Beach, 
in a paper read before the receut photographers' con­
vention. Chicago, says : The following solution will 
bleach out either an unfixed or fixed bromide print ' in 
about five minutes' time. Continual movement of the 
solution over the surface materially helped the bleach­
ing action. 

Bromide of copper solution. . . . . . . . .. . .  . . . .  . . . . . .  . .  . . . .  � ounce. 
Hyposulphite of soda . .  . .  ..... . , . . . .. . . .  . . . .. . .... . 100 grains. 
Alcobol. . . . . . . . .. . . . . .. . . . . . . . . . .  . ... . . . . . . . . . . . .  . . .  1 onnce. 
Water . . . . . . . . . . . . .  ' " . . . . . . . . . . . . . . . . . . ..  , . . . • . .  .. . . . . II OUDces. 

from tlie atmosphere, but that the absorpti.on g.oes on 
continuously for some time. Mr. Sendtner ascertained 
that, .on one day when snow fell, sulphurous and sul­
phuric acids were present in it in fairly equal portions, 
but on the second day almost all the sulphur.ous acid 
had been ozonized to �1l1phuric acid. In the vicinity 
of chimneys and gas w.orks the abs.orpti.on would, .of 
course, be greater. This great absorptive p.ower 
toward sulphurous an'd sulphuric acids is c.onsidered 

I of great practical interest, as explaining the destruc­
tive inll.u�ce of snow upon marble statuary. 

© 1887 SCIENTIFIC AMERICAN, INC.



166 
-

SIMPLE PROCESS OF ENGRAVING GLASS AND 
METALS. 

BY GEO. :M. HOPKINS. 
There are very many applications for an inexpensive 

and effectual method of etching or engraving glass in 
various form s, plai n and plated metals, enameled Bur-. 
faces, pottery, etc. Of all existing processes for aCCOlIl­
plishing th i s  work, the sand blast is undou btedly cap­
able of the most uni versal application. I n  point of 
effecti veness and in gen eral usefulne"s it may never be 
surpassed ,  or e ven equaled ; yet a s ubstitute 
for it, even though i ncapable of as extended 
applicat,ion, will find uses i n  the arts, and 
will doubtless be appreciated by amateurs. 

Such a process is illustrated by the an­
nexed engravings. The requ isites for carry­
ing out the process in its simplest form are : 
A pound of coarse emery, a pound of lead 
shot, a wooden box 10 or 12 inches long (a 
cigar box will answer for the- axperiment), 
some pieces of glass or metal, and some 
paper patterns or stencils. The box is  pro­
vided with a cli p at the back and a sliding 
clamp at the front for holding the plate to 
be engraved, and it  may with advantage be 
furnished with a clamping device of the 
same sort at the upper end. The lid of the 
box must be provided with a packing strip 
of thick cloth or felt, to prevent the loss of 
emery. 

J titutifit �mtritllU. 
around their edges with leaves and flowers, and metal 
panels may be prepared for various kinds of orna­
mental metal work. 

Cure of Whooplug Co ogh .  

The author has found that fumigation with sulphur 
ous acid will frequently succeed in immediately arrest­
ing whooping cough. His methods consist in having 
the child dressed in entirely clean clothes in the morn­
i ng and removed from the apartment ; then, in the 

[SEPTEMBER 1 0, 1 887. 
The i$ldou Dl llcoverle8. 

The London 'I'trn'es gives this summary of the Sidon 
discoveries, as to which Americ::j.n missionaries have 
already sent home some details : 1. The cha>::..oer of the 
eastern side of the square excavation �which is truly 
orientated) contained t wo sarcopha.::;;i in white marble. 
One of these is perfectly plain . and the other is orna­
mented with sculptures of t!:te richest and most beauti­
ful kind, already roughl) described. This is the cham­
ber which is s urrou' ,. �ed by an arcade adorned with 

The glass or metal to be engraved i s  
cleaned thoroughly, a n d  t o  secure t h e  best 
effects it should be polished. A paper sten­
cil of the desired form is  fastened to the glass 
or metal plate by m eans of mucilage of good 
q u ality. The pattern should be made of 
t h i ck wri ting paper, and care should be 
taken to see that every part of the paper is 
th oroughly attached to the plate. Any gum 
around the edges of the paper should be re­
moved by means of a moist sponge. The 
exposed parts of the plate must be per­
fectly clean and free from streaks, other-

Fig. 2.-SHOT MAGNIFIED, SHOWING EMERY EMBEDDED-EXAMPLES 
OF ENGRAVING. 

eighteen m ourning figures in relief. dressed 
i n  Greek costume, each in a different pose. 
It is not stated whether the arcade itself or 
any portion of it has been removed. 2. The 
south ChltTn ber had two sarcophagi, one in 
black marble, plai n ,  and the other i n  white, 
with splendid scu l ptures. 3. The western 
chamber had one sarcophagus in white, 
m ummy shaped. But this chamber proved 
to be the vestibule to another containing 
four sarcophagi, one of which was the richest 
and finest of all those found. '.rhe walls of 
this cham her also are richly decorated. 4. 
The chamber on the north has two plain, 
mUlllmy shaped sarcophagi. On removing 
the debris which covered the ground two 
other chambers were found,  one on either 
side, on a lower l e vel.  One of these con·  
tained a small tomb ; the other, four wh ite 
marble sarcophagi. U nder the eastern 
chamber also was found Itnother con taining 
a sarcophagus of black stone, in which were 
the teeth, bones, and hair of a woman. All 
these tombs h ad been violated by breaking 
a corner of the coffin lid. B ut in  carrying 
out the works for the removal of the sarco­
phagi, a chamber was found in which at 
first nothing was remarl�ed but two fine 
bronze candelabra, each about five feet in  
height. The floori ng of this cham ber, how­
ever, on examination, proved to 'consist of 
a bed of great stones laid with . the utmost 

wise there will be undesirable markings on the finished 
work. 

When metal plates are to be engraved, they should 
be well polished before applying t h e  stencil, to secure 
good contrasts. For coarse stencils and rough work, 
the shot 8hould be large and the emery coarse, but for 
fine work moderately fine shot and finer emery are re­
quired. 

After the plates to be engraved are placed in the box, 
the shot and the emery are poured in, the box is closed 
and the lid fastened, when the box is shaken violently 
endwise, causi n g  the shot and emery to strike the 
plates at opposite ends of the box in alternation. The 
shot, in the operation of driv-
ing . the particles of emery 
against the plates, become 
charged with particles of eme­
ry, as shown in Fig. 2. '],he 
emery becomes so embedded 
in the shot as to be perma­
nent, and a n u m ber of shot 
thus armed, together with 
loose emery, soon abrade the 
surface of the metal or glass 
wherever it is unprotected by 
the paper, and produce a fine 
matted s urface, which con­
trasts strongly with the pol­
ished parts of the surface 
protected by the paper. After 
roughening the unprotected 
parts of the plate, the paper 
stencil is soaked off and th e 
plate is dried, and in case it 
is metal it is lacquered. 

Symmetrical stencils, which 
answer a very good purpose, 
may be made by cutting pa­
per folded in various ways. 
Lace may be employed as a 
!'ltencil, and where only slight 
etching or en graving is re­
quired, the pattern may be 
produced in varnish. 

sleeping room, as well as the other rooms occupied b Y  
t h e  patient, h i s  bed cl othin g, clothes, toys, and every­
thing which is washable should be hung up ; then suI· 
phur should be burned in the rooms at the rate of 
t wenty-five grammes for each cubic meter of space, 
and the rooms should reinain closed and subj ected to 
the fumes of the sulphur for five hours. Then every­
thing should be aired, and at night th e child should 
be put to bed in his room, which is thus completely 
d isinfected. Nothing else is requis\te, and even in re­
bellious cases the effect of this disinfected atmosphere 
will be found to be effecti ve.-A. F. C. , Archives of 
PediatTics ,. Mass. Med. Jour. 

care. Beneath these were a second bed of 
stones, and then a third, and, u nder al l ,  thus carefully 
covered up and hidden away, a great monolith covering 
an opening in the .  rock. In this deep chamber was 
found a splendid sarcophagus in black stone, r'esem· 
bling that of the King Eshmunazar in the Louvre. It 
was also, which is more im portant, provided with an 
inscription in Ph mnician, eight lines in length. The 
inscription has n ot yet reached us. In the Badie1 
(pu blished once a week at Beyrout, in French and 
Arabic) a translation is proposed, which is copied fo! 
what it is worth ; probably considerable modificatiom 
will be made in it when the inscription is in the hand! 
of scholars : " I, Talnite, Priest of A8tarte and K i ng' oj 

Sidon, son of Eshmunazar, 
Priest of Astarte and Kin g  
of Sidon, lying in t h is 
tomb, say : Come not to 
open my tomb. There is 
here neither gold nor silver 
nor treasure. He who will 
open this tomb will have n o  
prosperity under the sun, 
and sh all not find repose in 
the grave. " 

There seems to have been 
little else of importance found 
in these chambers ; sOlli e  gol d 
buttons, a coin or t wo, col­
lars, rings and bracelets, t wo 
bronze candelab ra, and some 
terra-cotta lamps exhaust the 
list so far as can at present 
b e  learned. Something, how­
ever, will  doubtless have to 
be added ; and it is, mean­
while, interesting to note that 
his Excellency Hamdi Bey 
proposes to recommence 
operations in the early spring 
of next year. 

• • •  

T o  Bleach Spongell. 

First wash well in cold 
water ; then immerse in a 
bath composed of 2 drach ms 
of permanganate of potash 
and 1 ounce of strong sulphur­
ic acid to the gallon of water. 
The duration of the immer­
sion varies according to the 
size of the spon ge, etc. 

To adapt this method to 
engravi u g  articles h a v i n g 
curved or irregular surfaces, 
the box is left open at the 
lower end and provided with 
a flexible sleeve of soft rub­
ber. The articles to be en­
graved are held against the 
sleeve by leather straps. De­
signs of various kinds may in. 
this way be perman ently de­
lineated upon the glass and 
metal ware, and upon small 
panes of glass for ornamental 
windows, for lamp shades, 
etc. Mirrors may be provided; Fig. l.-SIMPLE METHO-D OF UGRAVING GLASS , AND METALS. 

To obtain the color so much 
admired, wash well in soda 
water, then immerse the 
sponge in a solution of car­
bonate of potash (4 ounces to 
the gallon) until you . have 
hit the color, then wash and 
dry. 
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THE YACllT TRIstJ;E. 

Thli! new yacht, constructed in Soot}a.nd with a view 
to , !-lompeting for the world's prize cnp, now held in 
New York, arrived at "this port on the 16th of August, 
21 days from Gourock Bay on the Clyde, whence she 
sailed . July 25, 

The vessel attracts . much attention,' and opinion is 
about evenly divided as to whether . she will be able to 

THE EQUILIBRItfM OF COLUMNS OF LIQUIDS OF DIF" 
FERENT SPECIFIC GRAVITIES. 

beat thEl Volunteer, the new yacht with which it, is ex­
pected to compete for the great prize in October 
next. . , 

We give from the fh'aphic several views of the Thistle 
as she ;)l,ppears in ·different positions. These are from 
photographs, and in {lonnection with the large engrav­
in� . given in the SCIENTIFIC AMERICAN of July 2 last, 
will give a fair idea of this remarkable vessel. In 
nearly all of the several races the Thistle has sailed in 
England she has been the winner. The following 
shows the dimensions of several of the fastest yachts, 
as given in the New York Tribune :  

-- -- -' - --' -- -- -- -_. 

Length over all . . . .  112 10'1 100 100 ' 6  95 95 ' 1  98 96'5  
Length on w. line . •  85 85 ' 10 85 86' 10' 83 ' 3  83 ' 4 81 ' 1  81 ' 6 
Beam . . . . . . . . .. . . . . . 20 . 3  23 23 ' 61 15 , 22 ' 8  23 ' 10 22 ' 6  15 
Beam' at w. line . . . . .  20 22 22 ' 3  15 22 ' 2  23 ' 2  21 ' 6  15 
Depth of hold.. . . .  14 '2  10 10 13 ' 3 9 ' 4  10 ' 6  9 ' 6 11 ' 9  
Draught. . . . . . . . . . . .  13 ' 8 10 10 13 ' 6  9 9 ' 10 9 ' 3 13 
Area mid �!lC . . . . . . . .  15 96 9'.1 125 92 102 88 115 
Mid section bow . . .  0 ' 60  0 '60 . . . . . .  0 ' 60 0 ' 64 0 ' 58 . . . . . .  
Mast; d. to hou . . . . .  62 65 63 53 61 ' 9  63 60 52 
Topmast . . . .. . . . . . .  45 48 � 47 48 48 44 44 ' 0  
Boom . . . . . . . . . . . . . . .  81 ' 6  84 73 80 78 76 70 
Gaff . . . . . . . . . . . . . .  , . 50 52 50 45 48 48 47 46 
Bowsprit outb . . . . . .  ll8 ' 6  37 38 30 ' 6 39 ' 7  38 ll8 30 .6 
Spinnaker boom . . . 70 70 67 65 ' 6  66 70 65 84 
Displacement . . . . . .  135 n6 1 10 157 6 115 120 102 ' 5 140 
InSIde ballast . . . . . .  10 10 14 6 47 15 12 5 
Keel ballast . . . . . . . .  55 50 37 72 47 32 68 
Sail area . . . . . . . . . . .  . . . . . . 9,000 8,634 7,505 8,500 8,100 7,370 7,150 

APPARATUS FOR ILLUSTRATING THE SPECIFIC 
.GRA VITt' OF LIQUIDS. 
BY T. O'CONOR SLOANE, PH.D. 

The law of the eqUilibrium of communicating . col­
umus of liquids of different specific gravities is that 
their height varies with their specUic gravities. . Thus 
a column of ml:\rcury one inch in height will sustain a 
column of water ove l' thirteen inches high, This can 
be very easily illustrated by a bent tube, of the shape 
of th(\ letter U. A little mercury is poured into the 
bend, so /l.8 to till it. Then if water is poured into one 
limb it. will rise thirteen times as high as the mercurY1 
botb measurements being referred to the surface of the 
mercury u nder ·tbee water as a base. Other liquids can 
be substituted for mercury. Although they may tend 
to, m�x with thE) water, the diffusion is' so slow that the 
experiment can be performed with some satisfaction. 

This arran�emen t is (lnly adapted to show the experi­
ment with two liquids. An apparatus is shown in the 
cut by which the same is illustrated for three liquids. 
The .same apparatus can be made to show it for any 
n umber. 

The glass portion is made in one piece. The horizontal 
tube may be one· half inch in diameter, the small bent 
tubes one-eighth inch internal diallleter, and the bulbs, 
in this case, shou ld then be at least one inch in diame­
ter. The tubes from bend to top shonld be about seven 
inches long. This gives a small apparatus. With ad­
vantage it coul,d be made very much larger. The great 
point to be kept in mind is that the bulbs should be 
eight or ten. times the internal diameter of the tubes. 
The whole may be mounted on a simple wooden stand. 
One end of the horizontal tube is closed ; the other is 
provided with an open extension of diminished size, so 
as to receive an India rubber tube. A pinch cock for 
closing the latter is provided. 

Liq uids of different specific gravities are now poured 

e '  
1 67  ,' .' , . , . .. . . .. " -' f 

into the respective tubes. ' The upper end's of the j�tter 
are slightly expanded, so · as' to form little funnels, 
Enough liquid is poured into each to rise to or slightly 
above the center of the bulbs. The pinch cock is now 
opened and the experimenter blows into the ' rubb�r ' 
tube. The liquids at once rise in the tubes and �ink in 
the globes, This rising and sinking is in exact prop or­
tion to their specific gravity, Owing to the large size 
of the bulbs, they sink in them very little compared to 
the amount they rise in the tubes, The effect of this ' 
is that in the bulbs they preserve almost an exact level 
with each other. But in their rising they vary widely, 

FLOTATION OF LIQUIDS OF DIFFERENT SPECIFIC 
GRAVITIES. 

As soon as the lightest liquid reaches the top of the 
tU be, the pinch cock is closed. Then the different 
columns remain stationary, all exerting the same pres­
sure, though of different heights. . ' 

Concentrated sulphuric acid may be used as the 
heaviest liq uid. It has a specific gravity of l'!l4. By 
di l uting it with varying amounts of water, l ighter 
liq uids may be produced, and water Illay serve for the 
other extremity of the scale, or alcohol Illay be used as 
a still lighter fluid. If a heavier twid is desired, a so­
lution of boro-tungstate of lime or of iodide of Iller-. 
cury 1n iodide of potassiu.m may be used. The first of 
these Inay be made 3 '6 times as heavy as water. 

By making the apparatus smaller it will afford an e�­
cellen t  lantern slide. In this case it sbpuld not be 
mounted on a board , as shown in the cut, but may be 
held in a clamp or even in the exhibitor's hand in trm}" 

------------------------------------�-----=---=---------------------------------------------- ---

THE ,THISTLE . III VARiow" postrIois. 
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,of the condensers. While any number of tubes may well explained by the hypotheHis advanced by Siemens, 
be, thus connected, ' it is as well not to have more that there is a meta.lIic modification of selenium. 
, than four or five, as the preparation of so many solu- ' Again, if a cell is placed in an ,arm of a Wheatstone's 
,tions of varying density involves SOlne little trouble. bridge and the balance obtained in the usual manner, 
To make it more elJective, some coloring lUatter should on allowing light to fall for an instant on the cell there 
be used in the tluids, and this should be made to vary is a detlection, but the mirror does not return to its po­
in intensity as tl.Je tluids vary in weight. sition of rest at once, and gradually creeps up to a 

In the next cut another experiment, ill ustrative also fixed position. T his is not due to the elJect of heat, 
of the laws of the specific gravity of tluids, is shown. for it occurs even when the cell is , shielded by an alum 
With two ' pieces of glass and some strips of wood a cell or by a current of water circulating round it. 
water·tight cell is constructed. The, wooden strips It is proposed to call this phenomenon after-action, 
may be printer's " furniture." A three·sided frame is froql. the analogy it presents to other well-known phy­
made, and cemented at the joints with sealing wax. sical facts. The analogy is traced out by showing that 
The sides of the wood are then coated w.ith sealing the after-action is deperident on the duration and the 
wax and one piece of glass put in place and exposed intensity of the illumination of the cell. It is also 
to a very gentiY applied heat. W hen the wax is shown to be independent of the direction of the cur­
thoroughly melted the glass is allowed to cool, and the reht.-Photo. News. 

, [SEPTEMBER 10, 1 887 .  
, ,Po J.y •• Ulo •• Deena_ Wace. ' 

A�ong the IPen �ho are prominent ' agitators in 
industrial lines are many who explicitly &liSert that, 
inventions and improvements iIi machinery are ' re, 
sponsible for thE.' decrease in wages so much talked 
about nowadays. The assertion is of course easily 
disproved by the fact that iu  comparil'on with wages 
in the old days before machinery came into 'general 
use, the wages of mechanics are higher in tht'se days 
of , macQines of the highest excellence. ' The ' Illinois 
Central Railroad pu.blishes a record of locomotiv6 &er­
viCe for thirty year� �hich has a strottg bearing �n this 
point. Accor4ing to that record, which is given hi The 
MiUing World, the running cost for a mile has fallen 
from 26'52 cents in 1857 to 1 3 '03 cents in 1886. This 
reduction has been effected wholly by inventions and 
improvemE.'nts in machinery. But t,he tlgures show 

other side is treated in lik� , :manner. The cell should 
be about ftve inches high and four wide by internal 
measurement. In it four or: flve test tubes are tloated, 
each containing a liquid of different specitlc gravity. 
They are adjJlsted to tloat 'with their bottoms on an 
exact line. , A rubber band may be sprung around the 
cell as a mark. The heights of the columns of tluid 
contained by each will vary with the speciflc gravity. 

• • •  , • that the progress of invention has been even more 

This forms an exceedingly good lantern slide. The 
two experiments are complementary, and should be 
shown in sUCCE.'8sion. The test tubes should fit freely 
in the cel l, and nothing lighter than water can well be 
used in any of them, as a light fluid: tends to make the 
tube contaio.ing it top-heavy. 

' 

DaoKen oC Beozloe. remarkable than these tlgures imply, because the wages 
!:tome weeks ago, in a Philadelphia music pnnting �f engi�eers aud fir�men have rise� in the same period 

establishment, while a boy was engaged in cleaning a [ '1'0I? 4 51 cents to 5 52 cent� per mIle run. In 1857 the 
press with benzine, rubb10g it with a rag, the tluid 8I1g1Oeers and fireme� receIved 17 "201 per ce�t of total 
blazed up ; the lad's clothing caught fire, and he was so oost. In 1865 the engmeers and firemen .recelved 15'001 
severely burned that his recovery was stated to be per cent .of total cost. 10,. 1867 the engmeers and fire­
doubtful. It has been popularly supposed that tlame, me� receIved 20'865 per cen.t of total cost. In 1886 the 
or at least a temperature equal to the whitE! or red heat engmeers and firemen [eC�IVed 30 '627 per cent Qf total 
of iron, was necessary to ignite benzine vapor, but, ac- cost. Demagogues 

.
m�y dIspute these fignres, �dds our 

(lOrding to the American Exchange and Re1Jiew, this is contemporary, . but It IS nevert�ele�s true that l�proVe­
a mistake. .. It is a fact little known," says that jour- �nents in ma..chmery, not only 10 rallroa�s, but 10 other 
nal, .. that hard friction can develop sufficient heat to Important hnes as well, are a benefit 10 �very way to 
intlame benzine vapor, especially if the surface rubbed eVE.'rybody concerned. The general pubbc :are bet� 

• • • , . '  be varnished with shellac. We are informed by a �erved at cheaper rates, and t�e m.ec�a?IC receives 

,A. Tran8CorIDa&loo oC Licht Into mectrle BDeru. competent and truthful mechanical engineer that a 1Ocrease� wages. Th�se pecuhar. 1Od!;nduals who 
few years ago, while trying with benzine, in a closed advocatE! a return .to good old times, who prefer 

Instances of the indirect transfwmation are not new tin vessel, to construct a thermostat to ignite a powder �and. work to machmery, and who preach that fnven­
to the physical investigator, and a record of one of giving out sulph"urous gas in case of tlre outbreak, he tlOn Is ,rea11.y a ?urse to lab�r, should trr to und�r­
the first is to be fonnd in the now classic work on the found that the vapor was leaking from a m inute_crack stand th� SItuation. C�se.s lIke the one quoted WIll 
correlation of the physical forces written by W. K. in a seam. He requested a tin man to solder the leak, open theIr eyes . ...;..The M'Ill'/,ng Wo�d. 
Grove (now Justice Grove) when he was a young man. supposing that a coppElr soldering tool at dark heat .. . . I .. 
Special interest, however, attaches to some recent ex- would not be dangerous. To his surprise and that of Shall we P1aot Nallve or 1.I'0relga

, .. 
Tree. " 

perlments by Kalischer, in which he describes a Be- � 
the workman, the vapor ignited, with a blue tlame, as An editorial in the September Century closes as fol-

lenium cell which, when exposed to light, gave a per- soon as the tool approached near the crack, and a tlame lows : " We feel j ustified in adding to ; these general 
man-ent electric current. h '  , played around t e tool like a will-o'-the- wisp. This statements a word of strong recommend ation in favor 

Before quoting the abstract of Kalischer's paper gentleman several times experimented afterward, and of native as against foreign, or at least as against Euro­
that appears in the Journal of the Chemical Society, we found that at a dark heat the tool did not intlame the pean, trees. At the best, the latter are uncertain in 
lOay say a fewwords in explanation of the nature of the vapor when at a distance of twelve inches from thl' almost every case, while the former have an inQorn and 
physical organism known as a seleniulO cell.  The selen- crack, but did always set tlre to it if within six to four a well-proved title to be trusted. The most successful 
ium cell consists essentially of two conducting wires se- inches. No matter how small the crevice, there always ornamental planting that has ever been done in 
parated by selenium, and it has long been known that came out enough vapor to ignite at this low' degree of America shows its resultl[l in the streets , Qf such ,tow.QS 
when such an organj.sm is placed in an electric l'ircuit, temperature. In these trials, asin the first instance; the as Stockbridge, Great BarringtQn . S alem, and N ew 
exposure of the selenium to light means a diminution of tinman's furnace was kept at a considerable distance." Haven, and was the work of melt who went to the for­
resistance, or, in other words, that selenium conducts We mentioned a few months since a case in which this est and not to the nursery for their infant elms and 
electricity better when exposed to light, and in some vapor was ignited by electricity generated in rubbing maples. Certainly our more recently planted parks 
sense this increase of conductivity is proportionate to a tlannel garment, which was being cleaned in a tub of olJer small promise of a like maturity of beauty with 
the intensity of the light. Indeed, several proposals , the tluid. ,This last occurrence once more em phasizes their European oaks and ashes, their SCQtch and AUI!­have been niade to practically use a photometer based the need of the u tmost caution in the handling of ben- trian pines, in almost as deplorable a state as their bn this action of light on selenium. zine in the.scouring and fnrniture establishments and Norway spruces. When not ornamental but economic 

In practice, the �lenium cell consists of two metal printing nftlces in which it is  so generally and exten- plantations are in question, past experience tells very 
wires coiled side by side on a cylinder of glass or other sively made use of.-Fire and Water. strongly alrainst European trees, while the evidence of 
non.oonductive material, care being taken that the two 

_ • •  I .. recent experiment with native treeS-as in the planta-
wires; thottgh very close together, do not actUally touch. 

A. Green Lake Celor. tions of indig�Qous conifers in Eastern Massachusetts--
A thin film of selenium is then melted over the whole, is of the most encouraging kind. " 
110 that it runs into the interspaces between the wires, Ura.nium oxide forms a green lake with the coloring 
after which the cell is exposed to such a heat as shall matter of cochineal. This property may be utilized .. • • I ... 

bring the selenium into the best condition of sensitive. for ·�ving. the d�er�ination of phosphori� . acid by Cooere&e 1.I'0n.. • 

ness. uranIUm mtrate lricreased accuracy and preCISIOn. , The We see that experiments are to be made shortly at 
' Silice the telephone has been a recognized instru- preliminary operations are supposed to , be conduc,ted Lydd as to the capabilities of a concrete turret to resist ' 

ment, Graha.m Bell has pointed out that when a se- according to Joulie's citro-uranic method, i. e . ,  solution the impact of modern projectilE!s. A concrete tower is 
lenium cell is exposed to rapidly recurring impulses of of the phospha�e in hydrochloric acid,  precipitation of to be erllPted and covered with thirty feet ' of earth. 
light, corresponding impulses of electricity circulate the phosphorl�acid bY ,means of , the citro-magnesian We described a short time ago what a scientific French 

, through the 'connected wires of the selenium cell ; and solution, and solution of the double a.mmonium mag- general had recommended as the fort of the future. 
special interest attaches to the present observation of nesium phosphate in dilute nitric acid. At this point This was an oval fort of concrete, shaped like a dish 

: ,  Kalischer; as it may be One element in a train of dis- the author, adds to the nitric liquid a few drops of in- cover, without a ditch or tlanking works of II.ny kind, 
coveries which may lead to such a coaWplete trausforma- fusion of cochineal (obtained by treating the cochineal and having a th ickly plated iron cupola in the center, 
tion of light into electric energy as shall be of prac- wUh boiling water), and then, with a pipette, am- armed with two or three heavy guns, and with disap­
tical advantage to mankind. • monia slightly d il uted until a "ioiet cGlor is obtained. pearing turrets for quick-firing guns. These masses of 

The abstract of Kalish er's paper, as we tlnd in the This is made to disappear again by acidulating slightly concrete. are pretty nearly solid, covering subterranean '  
organ o f  the Chemical Society, is as foll6ws : with nitric acid.  The liquid is then heated ' to 1000, 5 barracks and store rooms, and they would require very 

' About the same time that Bell discovered that an c. c. of the acid solution of sodi um acetate are added, slUall garrisons. We believe the Belgian d efenses on 
' intermittent expoSure to light generated a current in and the standard solution of uranium nitrate is then the Meuse will partake someth ing of this character. 
lielenium which affected the telephone, the author met dropped in with a burette. Each drop of the uraniu m  The heavy guns.are placed in pairs parallel to one an­
with a selEmium cell which, under the action of light, nitratil produces a greenish blue spot. which becomes othE.'r in the turrets, and are turned away from the 

-, prod uced a current which could be detected by a gal� graduallJistron�er as the end of the precipitation is enemy when loading takes place-Broad Arrow. 
' vaoometer. As it appeared that those who have paid approached ,  ,and wh ich disappears on stirring as long • • •  , .. 

special attention to the preparatipn of selenium cells as this precipitation is not complete, leaving the rose Natural Ga. In 182'2'. 
have seldom met with cells which were so sensiti ve to color of the cochineal. At the exact moment when the In 1827 there lived in Washington County, Pa , a 

' light, an attempt was made, in the first place, to dis- precipitation is complete the liquid takes a bluish farmer by the name of McCook, an u ncle, says the 
cover the proper mode of making such cells. green colQr, which undergoes no further change on Pittsburg Times, of the famous General An son G. 

The cell consisted of two parallel wires wound round the addition of a fm·ther quantity of uranium nitrate. McCook, the present Secretary of the United states 
a stem - with selenium mel ted between them. In order -C. Mallot, Moniteur Scientijique ; Chem; News. Senate. McCook's farm was situated on the old 
to' insure' the sensitiveness of the cell to light, it was � • • , • national pike, eigh t or ten miles -out of Brownville. In 
' heated to 1�195°, kept at this temperature for half an A.r&Uielal Protluelloll oC 'Plloearploe. attempting to dig a well a short distance back from the 
hour, arid then a.llowed to cool for all hour. If at flrst Messrs. E. Harrly and G. Cahnels have succeeded in pike he struck a large flow of natural gas. This by ac­
not successful, a repetition of,the process produced the elJecting the synthesis of pilocarpine. In a paper read cident be<>.a.me ignited, and the flame it gave fortb 
desired resnlt� before the French At'.a.demy 'Qf Scie�ce8, they , gave a scared the horses p8.S6ing on the pike, and many runa­
" 'Whim Buch a cell is inserted in a galvanometer circuit full descri ption of their process, whlleh consists of two' ways occurred. This went on for some time, until the 
and e:xpc:;8ed to the action of light. there is a permanent steps, first , the transformation " ,of • pyridfno�la:Ctic acid . authorities in that section passed an ordina.nce stigma­
deflection. It is found that the cells which are sensi. into pilOCll,rpidjnEr, and IieOOndly the transforJD&ti�n of tiifng it as a nuisance, and compelling McCook to sup­
tive , ' have a large ' speciflc resista�ce. , To , produce ' a piloearpjdine,into pilocarpine.' ' As;the method is com- press it ,� such, which he did. Thus what the citizens 
current in general, a very intense source of . light is ne- plicated, ,and must be expensive, Binee goJd chloride is , of Pittsburg now consider the greatest discovery of the 
cessary: The sensitiv'eness, and with it the specific re- one 0, t, the, �he

, 

mical. employed. the new Synthe&1
,
"s.ilJ no I n ineteen�h �ntury, just half ?, century ago, the citizen.s 

8is�ce, were round in many cases to diminish with doubt impOltant scientiflcally, but cannot be 8&ld to of WalilllngtOn County conSldered the gte&teet IlW-
the time. The authot believee that- these facts are very be a � prooesa. , " eance. 
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Tille X_tluK 0" the Natloual Eleeirle Licht 

A.uoelaUon. 

The sixth meeting of the above aSsociation was held 
.in Boston, Mass., on August 9, 10, and 11. It was 
pronounced the most important meeting yet held, as it 
was the most numerously attended. 

The president was Mr. J. Frank Morrison, of Balti­
more, Md. , who called the meeting to order at 10 :30 A. 
M. of the firet day. The place of meeting was the 
Parker House. In a brief address he reviewed some 
features of the progress of the last six months, and 
alluded to some of the promised papers to be read be­
fore the meeting. At the conclusion of his remarks he 
introduced Mayor O'Brien, of Boston. In brief but 

, very felicitous remarks he welcomed them to the city. 
He noted the field for work they could find there in 
running street cars or small motors. Boston, he stated, 
had neglected small industries, and in electricity might 
be found the means of building them up. 

The first business don� was the presentation of the 
report of the legal committee on patent legislation. 
The report was presented by Mr. Arthur Steuart, of 
Baltimore. Its general tenor was in the direction of 

. suggesting more thorough work by the Patent Office, so 
that the verdict of the office in granting a patent might 
be accepted as in 110me sense.a guarantee of its legal 
force, so as to diminish lit.igation. The needs of the 
office in the way of a laboratory and of apparatus were 
also spoken of. The tenure of office, particularly of 

. the commissioner, was declared unsatisfactory. While 
. taking these and other somewhat radical views, a reso­
lution was presented. The members were exhorted to 
use their influence with C ongress to have it passed at 
the next session. This resolution provides for the ap­
pointment by Congress of a commission of three mem­
bers, at an annual salary of $fi,OOO, to study the require­
ments of the patent law, and to report thereon to Con­
gress. The commission is to present to that body a 
draught of an act embodying what they shall decide 
to be desiraple changes. Of this proposed action we 
shall speak elsewhere more at length. This report 
was followed by the report of the legal bureau, also 
presented by Mr. Steuart, its custodian. He an­
nounced that in the near fu ture he hoped to be able to 
offer to the m em bers the use of an ana:Iytical digest of 
patents and of the literature of electric l ighting. The 
object of the proposed digest is to enable members to 
form sOllie estimate of the scope and validity of new pa­
tents. Thirty-three serial pUblications were mentioned 
a!l drawn upon for thi s  purpose. Mr. A. J. De Camp, of 

'Philadelphia; presented the report of the committee on 
revision of the constitution. After discussion, the report 
was recommitted tor the present. The report of the 
Committee on Wire Gauge was presented by Mr. A. V. 
Garratt. The difficulties of the subject were recapitu­
lated both in the report and in the discussion which 
followed. A large table, entitled " Mathematical Prop­
erties of the Metric Wire Gauge, " was presented in con­
nection with it.  This really valuable piece of work 
represents an immense amount of labor, film bracing 
wire of diameter from 0·1  millimeter up to 10 milli­
meters, advancing by single tenths ; in B. & S. gauge 
from No. 38 to 000. Eighteen columns of different fac­
tors and equivalents are given, both foot and pound 
as well as metric references being provided for. 

The Committee on Proper Insulation of Wires an d  
P r o  p e r  Installation and 
Construction of P l a n t s 
presented a preliminary 
r e p o r t, f o l l o w e d  by 
their resignations, as no 
funds were available for 
bringing the work to a con­
clusion. Mr. M. M. M. 
Slattery, of Woburn, Mass. , 
then read thE' report of the 
Committee on Electrical 
Distribution by Alternat­
ing Currents. This, as our 
readers know, is  one of the 
last developments in elec­
trical engineering, and in 
the paper and discussion 
which fol lowed its reading 
some very i n t e r e s t i n g 
points were brought out. 
One conclusion that would 

, be . considered rather re­
markable was that shocks 
from alternating current 
were less to ' be dreaded 
thaIl those from direct cur-
rent machines. They tend 
to throw the person shocked away from them, and the 
burn is far less se vere than that due to a direct current. 

Electrical education was treated in a paper read by 
Mr. E. R. Weeks, of Kansas City, Mo. The Electric 
Light Outfit of the New GoyerDlllent Cruisers, by 
Lieut. J. B. Mudoch, U. S; Navy Electrician . at the 
Torpedo Station, Newport, R. I . ,  was a ea.refully pre­
pared essay, stating the difficulties and conditions of 
the problem, and appealing to the electric .ebgineere of 
the country to assist in its solution. Low-speed dyna-

mos, coupled directly to their engine, were advocated. nealed . To the acut.e &ngles of the rhomb are cOn­
The use of the current for driving 'motors to actuate nected the poles of a long U-shaped electro-magnet, 
the loading machinery, etc. , about the guns was recom- whose function is to develop the desired magnetic po­
mended also. Several tables of dynamo constants, tential difference at these points. Connected to the two 
giving watts produced per pound and per sq uare inch obtuse angles, and projecting inward, are two bars of 
floor space by dynamos of different makers, were em- Norway iron similar in section to those forming the 
bodied in the paper. sides. Their inner ends, which are hollowed out, ap-

Other papers were : On Bending Test of Wire and on proach to within about a half inch of each other. 
Silicon Bronze Wire, by Dr. Leonard Waldo, of Yale Between these ends a stirrup is suspended by means of 
College ; on The Present Status of the Storage Battery, a silk fiber, which stirrup carries a short needle con­
by Mr. C. 0\ Mail loux ; and on Storage Batteries for -sisting of a thin tube of hardened steel well m agnet­
Locomotion, by Prof. A. Reckenzaun. ized. To the stirrup is attached either a pointer mov-

The m eeting finally adjourned on Th ursday after- in g over a: graduated' arc or, better, a mirror by m eans 
noon. Various social gatherings, excursions, and re- of which the deflection can be read in the usual way 
ceptions by the Boston Electrical Club and other or· with a lamp stand and scale. 
ganizations characterized the progress of the meeting. ' In the instrument now in use in my laboratory, the 

• f .  , .. magnetic bridge is in the form of a rectangle, the ends 
ON A MAGNETIC BRIDGE OR BALANCE FOR lI(EASUR- or poles of the electro-magnet being connected to the 

ING MAGNETIC CONDUCTIVITY.. m iddle of the short sides, while the bars which pass 
BY THOMAS A. EDISON. inward to the needle are joined to the m i ddle of th e  

Perhaps no electric measuring instrument has proved longer sides. T h e  four h!l.lves of these longer sides 
more useful in practice, especially if we consider the constitute the sides of the bridge. The two at one 

A 

end of the rectangle are fixed, the two at the other end 
are movable. The two bars which pass inward to the 
needle are curved so as to form a semici rcle standing 
above the plane of the rectangle. The needle itself is 
sim ilar in construction to that above described, but is 
suspended by a wire attached to a torsion head . A 
photograph of this apparatus I have the pleasure of 
exhibiting to the section. 

It will be readily seen that when the electro-magnet 
is charged, a constant difference of magnetic poten tial 
is maintained at the two ends of the rectangle, so that 
if  the four bars constituting the sides of the bridge are 

I magnetically identi�al, there will be no difference of 
magnetic potential between the ends of the bars which 
pass to the needle, and hence there will be no de1Jec� 
tion ; but if one of the movable bars be loosened, the 
needle is at once deflected, and ill a direction depend­
ing upon the side the bar occu pies. If the bar be en­
tirely removed, the deflection is a maximum of course. 
And if it be replaced by anothel· bar differing in cross 
section, in quality of iron, or in any other way which 
affects the magnetic conductivity through the bridge, 
the deflection shows at once the amount of difference 

Fig. S.-EDlSON'S MAGNETIC BRIDGE-ENLARGED VIEWS between that bar and the original one , taken as a 
OF MIRROR AND NEEDLE. standard. The i nstrument is extraordinarily delicate, 

various forms which it has assumed, than the device 
eontrive4 by Cbris�ie and commonly known as Wheat­
stone's bridge. It was with the belief that a similar 
instrument could be constructed which should perform 
the same service fOr magnetic measurements, that th� 
experiments were made the results of which I have the 
honor now to present to the section. 

The Wheatstone bridge is based upon the fact that 
if two points of different electric poten tials are united 
by two conducting paths. the fall of potential along 
these paths is absolutely the same, provided that thesfil 
paths are absolutely alike electrically. Consequently, 
if two point.s equidistant from the place of higher po­
tential be connected together, no current will  flow 
through the connecting wire. So, by analogy, if two 
points btl main tained at a constant difference frotn one 
to the other th rough two or more p�ths the magnetic po· 
tential will be absolutely uniform in a.ll, provided these 

Fig. l.-EDISON'S MAGNETIC BRIDGE. 

and th e  principal difficulties encountered in using it 
have arisen ip the attempt to preserve this delicacy 
while at the same time the range of the apparatus .is 
maintained. 

. 

The magnetic bridge was devised for the pu rpose of 
testing readil y the qn.ality of the iron purchased ·for 
the construction of dvnamos. Very great variations 
are observed in irons �upposed com mercially to be of 
the same q uality. Consequently, the potential di ffe:r­
ence developed by a dynamo having field cores of such 
iron can n ever be exactly calculated. But by compar­
ing the iron which is to be thus used, in the magnetic 
bridge, its exact value for dynamo purposes III{I-y be 
deter m ined, and the constants of the geaerator thus 
accurately calculated in advance. 

But this bridge, it would seem, will be eq ually useful 
for testing iron and steel for other purposes. By i.ts 
me'ans, not only may the character and quality of th e 
m etal be ascertained in terms of any desired standard , 

but flaws in the i nterior of 
a bar, such as a , car axle, 
m ay be discovered at once. 

Constructed. with suffi­
cient care and attention to 
details, the m a g n e t  i c 
bridge may without doubt 
be made a most valuable 
i n strument of precision for 
the furtherance of scientific 
research. The theory of 
its action is extremely SiIll­
pIe, and it is the exact 
counterpart of an ordinary 
Wheatstone brid�e coll­
structed for measuring 19w 
resistance and immersed in 
water, since, now, W,hat· 
ever is true el�ctrically. of 
the one is true magnetic­
ally of the other. Not only 
may the laws of magnetic 
conductivity be investigat­
ed by means of this bal-

, ance for all para and. dia 
magnetic bodies, but the 
variation of this conli nc­

paths be magnetically identical. Hence, at any two tivity under the action of val"ious physical agencies, 
points equidistant from a given terminal, the magnetic such as h eat, pressure, strai n, etc. , may be determined. 
potentia.! iR thtf'�ame, and these points would be with- It is in the belief that this instrument may contribute 
out differential action upon a magnetic pole. something to the advancement of electrical science, 

The magnetic bridge may be constructed in the form ,and . with the hope that it ' may do so, that I venture 
of a. rhomb, the typical form of the Wheatstone bridge. to bring it to the notice of lIlY fellow membE)rs of , the 
For this purpose the four sides are made of the purest American Association. 
Norway ' iron, as soft as possible, and thoroughly an- . , . I , "  

• Abetract of paper read before the American A88ociatton for the Ad' ' THEY make a wine of. tomatoes in. Iflorida. which is 
vancement of Science, New York, Augnst, 1887. said' to be superior to orange wiDe. 
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Electrical Item.. contact upon which he presses, and which sets a me- Of the numerous alkaloids exhibited, " wrightin " 

. .An Electrical Copy-lng Process. -Mr. Garel has just chanism in operation that drives the coin to the side of takes the first place. It is the only alkaloid free frow 
invented a very shnple apparatus for obtaining a cer- the box ; and when the subscriber hangs up his re- oxygen. It is found in plants, and when in a state of 
tain number of copies of a letter or circular. The in- ceiver, the money is returned to him. More than two great purity, as in the present instance, it takes the 
ventor writes with an ordinary black pencil upon very hundred of these apparatus are now in operation in St. form of long white needles. Otb "t· alkaloids here ex,. 
thin paper, which rests upon a block of carbon. The Louis, and are giving very good results. hibited are hydrastin, from Hydrastis canadensis, 
'plum bago of the pencil communicates with one of the Dissipating the Smoke of Cannons.-The discovery, possessed of great crystallizing powers ; scapolin,  from 
. terminals of a small induction coil, and the carbon by Mr. Lodge, of the curious effect of discharges of Scapolia saponica, which is of an extremely poisonous 
with the other. The point of the pencil gives a series static electricity upon dust and vapor has been utilized nature, even when diluted to 1 in 5,000 ; and llJany 
of sparl,s, and the paper can be used as a stencil for by Mr. .T. G. Lorraiu in the construction of an ap- more. Among other interesting specimens we find a the reproduction of the writing by passing an ink roller paratus for the dissipation of the smoke derived from collection of vegetable dyes, chlorophyl, ehloroph-yllan, 
over it.. the discharge of ordnance of every kind. phyllopurpurin, orcein, and the interesting group of 

The Dip of the Magnetic Needle.-Mr. G. A. Rowell, Mr. Lorrain proposes to employ an electrostatic gen- nitrogen compounds. 
of Oxford, England, has j ust published a pamphlet on erator in communication with appropriate conductors We cannot conclude without mentioning two new 
atmospheric electricity and the causes of the changes in arranged around the mouth of the gun. As a con- test papers invented by Charles Wurster ; one satu­
the inclination of the magnetic needle. The author ductor, he prefers a light wire lattice provided with rated with dimethyl-para-phenylendiamin enables us to 
attempts to demonstrate that the magnetic poles of points that permit of obtaining silent discharges in the detect the presence and quantity of wood fiber in any 
Europe and America coincide with the centers of the air. The generator that he proposes is Wimshurst's, paper, while the other, saturated with terta-methyl­
greatest cold upon the two continents. He attributes this being less affected by dampness than most others. � para-phenylendiamin, will detect the smallest 'q�antity 
the shifting of the magnetic poles to the same series of It may be placed anywhere, and be actuated by any of aetive oxygen. The propeity of the latter, 'Paper is 
astronomical and geological phenomena that produce kind of motive power. desired. of great importance, as by its means the hygienic value 
the secular changes in climate. This theory, he adds, 4 I "  .. of the air , at any place can be readily ascertained;-
leads us to the not very agreeable conclusion that our Notable Chemical Exhibit.. Chem. News. 
winters will be prolonged and will increase in severity, One of the most interesting exhibits in the chemical' _ • , , ... 
since the magnetic inclination keeps on diminishing. section of the London exhibition is that of D r. Theodor' Color. Cor . Poll.hed Bra ••• 

Conversion of Heat into Electrir.:ity.-Messrs. Hurg- Schuchardt, of Gorlitz, in Germany, consisting of: Mr. E. Ebermeyer has just published in the Zeit­
hausen and N erust have recently performed an experi- an excellent collection of rare and new chemical pre·! schrift fur der Chemie Indust. formulas for a number 
ment which is very curious  from a '�cientific point of parations, especially those used in scientific, medical, ; of baths, designed to give polished brass various 
view. On placing a thin sheet ·of metal in a magnetic pharmaceutical, photographic, and technical work. I colors. 
field and keeping its two extremities at unequal tem- A large amount of time and labor must have been ex-, The brass objects are put into boiling solutions com­
t>eratures, they remarked that the extremities exhibited pended in order to bring before the public this proofi posed of different salts, and tbe intensity of. the shade 
a very feeble, yet appreciable, difference of potential. of the great progress chemistry is making in her eve� obtained is dependent upon the duration of the im­
Moreover, the direction of the current varied according extending relations with the different branches of na-i mersion. 
to the direction of the lines of force of the magnetic tural historr. We here see 67 inorganic and 190 0rgani� With a solution composed of :  . 
field. The experimenters operated with a plate of bis- compounds which have never before been produced in Sulphate of copper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12O grains, 
muth, 5 centimeters square and 2 millimeters in thick- such quantity, and at the same time in such a state of Hydrochlorate of ammonia . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30 .. 
ness, placed in a field of 5, 000 units. The difference in purity. I Water. .. . . . . . . . . . .  . . . . . . . . . . . . . . . .  . . . .  . . . .  . . . . . . . .  . . . . . .  1 qnart, 

temperature was obtained by placing against the ends The first section consists principally of the rare ele- greenish shades are obtained. With the following so· 
of the plate two sheets of mica, one of which dipped ments and those corhpounds of other elements which lution, all the shades of brown from orange brown to 
into cold water and the other was heated by the flame may justly be called rare, considering the difficulties cinnamon are obtained : 
of a gas burner. Under such circumstances, a differ- to be overcome in their manufacture. First among Chlorate of potash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150 grains. 
ence of potential of 0 ·00 125 volt was obtained. these we notice selenium and tellurium, both similar. Sulphate of copper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150 " 

Welding by Electricity.-The process of welding in- to sulphur in their chemical reactions, and found in Water. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 qnart. 

'vented by Mr. De Benardoz, of Russia, is now applied very few minerals. The pure selenium is shown in: The following solution gives the brass first a rosy 
industrially by the SOCiety for the Electrical Work- very good hexagonal "crystals, and the tellurium in th� tint and then colors it violet and blue : 
ing of Metals. The pieces to be welded are placed form of brilliant needles of metallic luster. " Ger- Snlpbate of copper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 435 grains. 

llpon a cast iron plate supported by an insulated table manium,"  one of the newest elements discovered by Hyposulphite of soda . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300 . .  

h th t·  I f f P f W ·  kl . I h U t th t Cream of tartar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150 .. and connected wit e nega Ive po e 0 a source 0 ro essor In er, IS a so s own. p o e presen Water . . . . . . . . . . .  � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 pint. 
Ellectricity. The positive pole communicates with an time it has only been found in one mineral, and that' Upon adding to the last solution : electric carbon inserted in an insulating handle. On a rare one, named . .  argyrodite," found at Freiberg. 
drawi ng the point of the carbon along the edges of the Its chemical reactions are of great interest, its salts 
,metal to be welded, the operator closes the circuit. He being of a very soluble character. 
bas then merely to raise the point slightly to produce Among the other metalloids exhibited by this firm 
a voltaic arc whose high temperature melts the two we may mention a box containing large crystals of 
pieces of metal and causes them to unite. The in ten- silicium and brilliant leaf-shaped crystals of zirconium. 
6ity of the current naturally varies with the work to Oxide of zirconium is at present attracting some atten­
be done. For regulating it, a battery of accumulators tion with regard to its magnificent incandescent proper­
is used, and the number of the latter is increased or ties when used in the Welsbach lamp, and it is not 
diIninished as need be. This process of welding is improbable that its preparation may before long de­
l,a.rgely employed in the manufacture of metallic tanks velop into an industry of some importance. Among 
and reservoirs. the metals exbibited we note two tubes containing po-

Manufacture of Carbons for Arc Lamps.-The man- tassium and sodium melted in presence of hydrogen, 
·ufacture of carbons for arc lamps has become a large thus preserving their true metallic luster. 

Ammoniacal snlph. of iron . . . . . . . . . . . . . . . . . . . . . ; . . . . . . . .  300 grains. 
Hyposulphite of soda . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300 . .  

there are obtained, according to the duration of the 
immersion, yellowish, orange, rosy, then bluish shades. 
Upon polarizing the ebullition, the blue tint gives way 
to yellow, and finally to a pretty gray. Silver, under the 
same circumstances, becomes very beautifully colored. 

After a long ebullition in the following solution, we 
obtain a yellow brown shade, and then a remarkable 
fire red : 

Chlorate of potash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  75 graius. 
cartiomite of nickel .  . . . . . . . . .  . .  . . . .  . . . .  . .  . .  . . . . . . .  . . . . .  30 .. 
Salt of nickel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : 75 .. 
Water . . :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  10 onnces. 

industry in the United States. During the course of a There are also to be seen the newly described cubes Tae following solution gives a beautiful dark brown 
recent trial at Cleveland, Ohio, concerning the infringe- of chloride of lime mixed with gypsum, which render it color : 
meat o(a patent, it transpired that there are 150,000 possible to obtain an easily regulated current of pure Chlorate of potash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75 grains. 
carbonstlaily used in this country, 100,000 of which are chlorine gas. Salts of cerium, yttrium, erbium, as Salt of nickel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150. .. 

'manufactured at . Cleveland, where there are twenty well as the metals indium and gallium in spectro- Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 0imces. 

furnac.es. The carbons are made from the residua of scopic purity, are also'. shown. The last two metals The following gives, in the first place, a reQ, w:hi�h 
petroleum·distillation, as well as from the carbonaceous would in all probability never have been discovered passes to blue, then to pale lilac, and finally to w'hii� : 
'deposits found around natural gas wells. The materials except for the spectroscope, as they occur in ' such Orpiment . . . . . . . . . ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 75 grains. 

are finely pulverized, mixed with a little pit.ch, and minute proportions ; the zinc ore near Freiberg, in Cryst811ized sal sodre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150 .. 
placed in moulds, which are packed in boxes and put which indium was discovered, contains only 0·1 per Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 ounces. 

hil 11 ·  h· h b II d The following gives a yellow brown : into a furnace, where they are submitted to an intense cent of that metal, w e ga mm, W IC may e ca e . 
Salt of nickel . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  . .  . .  . .  . . . . . . . .  75 grains. heat. The capacity of an ordinary furnace is 45,000 one of the rarest metals, is found in .. black jack " in no 

crayons. By means of a movable covering, which larger quantity than 0·001 per cent. Its production in 

forms the original part of the patent that gave rise to quantity is therefore a matter of extreme delicacy, re­
. the controversy alluded to above, two furnaces are qui ring great care, but it has been successfully carried 
constructed side by side, and one of these is charged out by a new method discovered in Dr. Schuchardt�s 
while the other is heated. With this system, two men. laboratory. Gallium is here shown botb in solid and 
can charge one furnace per day. The crayons are liquid forms, and it is the first time that crystals of 
baked for five days, and the cooling takes twenty-four this metal have been publicly exhibited. 
hours. Another interesting body is osmic acid, shown in 

Telephony in St. Louis.-The subscribers of the the form of brilliant fern-like crystals; It has' long 
telephone line in St. Louis, �ays an · exchange, do not been used in physiological studies as a means of dis­
pay a fixed subscription to the company, but merely tinguishing between nerves and veins. The second 
the sum of five cents for each communication. The section, consisting of organic compounds, contains all 
collection of this sum is effected automatically by the the most recently discovered and interesting bodies 
(!'PPltratus itself. Above the transmitter there is a box in this branch of chemical science. We first mention 
containing a slit in the upper part. When the sub- " thioph en," a new organic sulphur compound, which 

Sulpbate of copper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75 ., 

Cblorate .of potash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  75 .. 
Water. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  10 ounces . 

On mixing the following solutions, sulphur separates 
Itild ' the ·br� �comes covered with iridescent crys­
tallizations : I . . 

Cream of :  tartar . . . .  : . . . . . '. . . . . . . . . .  . .  . . . .  . . . . . . . . . . . . . .  75 grains. 
'SulphRte of copper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . .  . .  75 " . 

Water . . . . , . . . . . .  ' . . . .  . . .  . . .  . . . . . . . . . . . . . .  :. . . . . . . . . . . .  10 ounces: 

II. 
Hyposulphite of soda . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  225 grains. 
Water . . . . . . . . . . . . .  . . . . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  5 ounces. 

Upon leaving the brass objects immersed in the fol­
lowing . mixture, contained in corked vessels, they at 
length acquire a very beautiful blue color : 

Hepar of sulphur. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  15 grains. !!criber wishes to communicate with any one, he places is now being manufactured in considerable quantity by Ammonia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75 " 

a live cent piece in the slit and takes the receiver from this firm. Formerly obtained in the distillation of coal Water . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 0UIWeS. 
its hook. The coin, in sliding, closes a circuit, a call is tar, it is now produced from succinate of sodium and • • • , • 
made at the central office, and the subscriber can talk phosphide of sulphur. . THE locomotive industrial works of the United 
as long as he . pleases, either with the office or another Following the catalogue, attention will be drawn to States ha.ve been very busy lately, in the production 
subscriber. When the conversation is finished, he has the compounds of croconic acid. There are also its in-, of new motors for the increasing traffic ·of our Qwn 6nly to hang up the receiver in order to give an auto- termediate products, such as diactyl·hydrochinon, ete.: and foreign roads. This is shown very forcibly in the mati? signal to br�k the c,?mmu?ication, and the coin I Of gr?ater in�ere.st may be nap�thYI-phenyl-ke�n-�ii report of the �ast six mQDth�' produ�tion o� the B�d. 
faUs Into

. 
a box whose key IS carrIed by the company's I bromIde, WhICh IS of great serVH�e to mineralol!tlsts In, wni. Looomotive Works, PhIladelphia. Wlth a la&Qr 

collector. . optical work, on account of its great refractive power � force -of 2,000 men, 318, locomotives, nearly tw() . per 
If the person with whom the subscriber wishes to I a similar value is attached to the hea,-y iodide 'c:>f me� day,. ha .... e been finished. Orders for 150 more are , in 

speak is already in communication, the employe of the tbylen, used for determining the Jpeciftc gra.vity o� .hand, and it is expected tbat tb� output . for the year 
central office informs him of the fact by means of a; precious stones, etc. . . j wiU. rea.eh.tbe grand:total of 650. 
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ENGINEERING INVENTIon. sectIons by endwise thrnst · of the Spokes when wedge(l 

ontward from the hnh. An injector hILS been patented by Mr. 
Elijah Ware, of Omaha. Neb. It has an ejecting. cone, 
combination cone. and overflow pipe, ill combination 
with a stellm inlet val ve, water valve. and an overflow 
valve adapted to be conuected with the inlet port of 
the steam valve. so as to cause snction in the overfiow 
pipe; and means for operating the three valves simul­
taneously, with other novel featnres. 

A device for stuffing mattresses has 
been patented by Mr. John R. De Haven. of Clover- A 
port, Ky. It consists of a stand supporting loose· slats 
and a remDvable head piece. of side bars having points 

REIIARXABLE RECOVERY THAT HAS 
ADDED l.N IDIOM TO THE ENGLISH 
TONGUE. 

A dredge has been patented by Mr. 
ffijnry a. Geiger, ·of TacOma. Washington Ter. A 
sb,&IHs arranged,within a snction pipe and provided 
wit!). an A,rc.himeclean screw, there being mechauism for 
raiillng ariil:lowerlng the pipe with its screw, wlfh .other 
no"e\,feature8. the rotation of the screw agitating the 
sarid • .  �lay, or mud at the bottom of rivers, .etc., so that 
it is forced to ascend the luction pipe. 
. A car coupling has been patented by 

MeSllrs. Levy and David Rosenthal, of Hudson, N. Y. 
The drawhead has spring.actuated doors and means 
for opening them. a sprlng-actnated' drawer being 
adapted to slide beneath the drawhead. and support the 
link, a shllft joumaled 'beneath the Bill of the car carry· 
ing 1'Iltchet wheels being connected with the drawer. and 
a pawl-carrying shaft being adapted for co-operation 
with the ratchet-carryillg shaft. 

Feeding air to steam boiler furnaces 
forms the snbject of a patent issned to .Messrs; Alanson 
Horton and Benjamin j, Wright, of Hammondsport, 
N. Y. The invention consists of. a fan or itil equivalent 
connected to the · boiler, the fan being provided with 
means for regulating the amonnt of air supplied to the 
boiler, whereby the draught may be greatly increase(l 
without. increasing the height of the stacJt; and all kinds 
of fuel can be better burned. 

• • •  
AGRICULTURAL INVENTIONS. 

A lister cultivator has been patented 
by Mr. Joseph P. Lutes. of Ridgeley. Mo. It is speci­
ally adapted for working listed corn. and is desiW'ed to 
work ·the corn in the gutters or furrows made by the 
lister. and at the same time smooth the ridges between 
the com and feed fresh soil to the same. 

A corn and cotton planter has been 
patented hy Mr. Jesse A. Childs, .of Coushatta, La • . .It 
has a reciprocating cylinder, whereby the distance be· 
tween the h ills may be exactly met. and a cut-off regu· 
lating mechanism for measnring �witb great exactness 
the quantity of !!Ced discharged into each. hill, with 
other novel featnres. 

A combined cultivator and corn 
planter bas been patented by Mr. Emil Westhoff, of 
Cuero, Texas. It is desigued to be self·covering and 
adjustable as to the transverse and longitndinal space I between the hills and rows, and to be regulated as to 
the material fed at each throw of the seed slide, and 
also to mark off the adjacent row as the machine ad· 
vances. 

A low-binding harvester has been pa­
tented by Messrs, J.�C: alid George ·A. Cunningham. of 
WasliingtOIC; Kansas. It Is so constrilcted that the grain 
is carried to the binding mechanism by means of a COn­
tinuons endless carrier belt arranged upon a level with 
or slightly ahove that of the binding table, one of the 
main objects being to carry the grain directly to the 
binding table. 

• � io  
IIISCELLANEOUS INVENTIONS. 

An improvement in the ornamentation 
of wall paper luis been patented by Mr. Cha,rles H. Pro­
vost. of Brooklyn. N. Y. The invention consists In 
the method of distributing on a wet or dry gronnd 
color or bronze, so that the bronze will appear upon 
the color, and then the paper is embossed. 

A method of and apparatus for mak­
ing fibrous vessels, snch as pails, tnbs. etc., has been 
patented by Mr. Leroy Tobey, of Penn Van. N. y, It 
consists in drawing fibrous material held in snspension. 
such as paper Dr rag pulP. on to a perforated form im­
mersed in the liquid, continning the suction afterward 
to dry the fiber, then soaking the vessel so formed in a 
hardening compound. and pressing and finishing. 

A folding baby carriage has been pa­
tented by · Mr. Chades Haller. of New York City. TIle 
invention covers an improvement on two former pa­
tented Inventions of the same inventor. simplifying the 
construction of the carriage, and rendering it lighter. 
less liable to disarrangement, and more convenient in 
use. 

A .windmill has been patented by Mr. 
Hanford Reynolds, of Gifford. TIl. It is so constrncted 
that its wings can be automatically adjusted in accord­
ance with the force and direction of the wind, and with 
the power required, and can he readily thrown in or out 
of action. the mill requiring no vane or other device for 
adjusting it in accordance with tbe direction of the 
wind. 

on one end, of bottom plates, aud of top rods supported 
by the head piece and by a U-shaped frame pivoted to 
the stand, enabling an operator to fill a mattress tick 
rapidly and evenly. 

A corset has been patented · by Mr. 
Milton J. Roberts, of New York City. Its distinctive 
feature Is that it is woven over a form into curvilinear 
contour out of wire strands, the meshes having a greater 
number .of twists in some parts of the corset than In 
others, and the corset being designed especially to sup. 
port the body and relieve the sufferings of the deformed 
Dr crippled, although otherwise advantageonsly appli. 
cable. 

A knife cleaner has been patented by 
Mr. Robert W. Jamieson. of Prince Albert. Saskatche· 
wan, Northwest Territory, Canada, The machine has 
two pairs of rubbing blocks, a lower pair for use finlt 
as cleaning blocks and an upper pair for nse as polish­
ing blocks, the blocks being faced with leather or other 
suitabJe fabric. to which th.e cJeaninl/: or polishing 
powdjr is supplied. by which the knives may be cleaned 
at both sides and the back. without strain on the 
handle. 

An artificial ear drum has been pa­
tented by Mr. Benjamin N. Huestis. of New York City. 
It consists of a cnp-shaped body having an annniar 
flange and provided with a hollow stem closed at its 
outer end, which may be inserted or withdrawn with­
ont pain to the wearer. will be wholly invisible when 
worn. the wearer being able to sleep with comfort with 
th� drUIjl in position. it beinl/: de9lgned to relieve deaf· 
ness to a greater extent than has heretofore been pos· 
sible. and when the natural drum has been lost. 

SCIENTIFIC AMERICAN 
E U I L D I N Q  E D I T I O N . 

SEPTEMBER N UMBER. 

T A B L E  O F  C O N T E N T S. 

1. Elegant Plate in Colors of a Twelve Hundred 
Dollar Cottage. with fioor :plans. specifications. 
sheet of details. bills of estimate. etc. 

2. Plate in Colors. with specifications. estimate. 
and bill of materialsl for a Southern Residence 
of moderate cost. AIl elegant design. 

S. Handsome design for a Library Building. 

4. Perspective view. with fioor plans. for a Dwell­ing costing Five Thousand Dollars. 
l}. DJ·.awjng in perspective, with fioor plans. for a 

Cottage costing Thirty"five Hundred Dollars. 
6. Floor plans and perspective for a Country 

Store costing Two Thousand Dollars. 
7. Perspective view and fioor plans for a Resi­

dence costing Four Thonsand Dollars. 
8. A handsome Dwelling costing Four Thousand 

Two Hundred Dollars. Perspective and fioor 
plans. 

9. Perspective . and fioor plans for an Eighteen 
Hundred Dollar Cottage . 

10. Perspective view and fioor plans of Grace Me­
morial House. Providence. R. I..  a School 
House. and Nursery. Cost • .Four Thousand 
Dollars. 

11. Suggestions in Decorative Art. 
12. Sketch for a Seashore or Beach Dwelling. 
13. IllustratlOns of Tenement Houses of moderate 

cost at Kansas City. Mo. 
14. Examples of Suburban Houses at Hamilton Heights. Fort Hamilton. N. Y. 
15. Floor plans. elevations, and perspective view of 

an Eight-room Ohio Dwelling. costing about 
Five Thousand Dollars. 

16. Elegant design for a Bank Building at Knox­
ville. Tenn. 

17. Design of the Yankee Cottage now at the 
American Exhibition. London. 

18. Design .for Elegant Residence of C. C. Bloom­
field. Esq., Jackson, Mich. Two half page 
drawings. showing Vlew in stair hall. perspect­
ive. and tioor plans. 

19. Interior view · of Stable with horizontal tioors 
and hygienic drainage. Three illustrations. 

ro. Design for Grant Monument. Riverside Park. 
New York. By H. A. Male. 

21. Examples of Small City Houses at Paris. 
22. Miscellaneous Contents : Removal of a Dividing 

Wall.-Plate Glass.-How to Remove Grease 
from Boilers.-Practical Use of Marble.-A 
New Composition.-The Ideal House of the 
Future. - Exhibition of Building Materials. 
Brussels.-Chimneys of the Ancients.-Preser­
vation of Wood by Lime.-Vermont Marbles. 
-Snow Sheds on the Cascade Mountains.-The 
Corner Finish.-Granite -Brick Dust Cement. 
-The Pietsch House Trap. illustrated.-Ex-

A wheel for grooving machines has cavating in Frozen Ground.-Caen Stone.-
b d b M S b· F B f D To Obtain One's Bearings with a Watch .-een patente y r. a In • rown, 0 awson, Wood Carpet.-The Chimney Top.-Love Lies Minn. It is for grooving together tin and other sheet Bleeding.-Jndustries and Handicrafts in Cen-
metl\l by passing the wheel once forward and back over tral Africa.--Winter Palaces.-Silo Building. 

In Wheelinl/:, W. Va .• there Is .. colloquialism that is 
universally uuderstood and almost hourly used. It is 
heard on the streets when friends meet, and at the rail­
road. stations and steamboat landings when citizens re­
turn home : " /Jain  this be M .... . Kell8y ' " The episode 
which these words recall Is a touching one. Mrs. Kelley is 
the daughter of Colonel and Mrs. James Hornbrook. and 
during the civil war she was a Florence Nightingale In the 
strongest, noblest' sense. Her arduous labors broke 
down her health. and she became totally paralyzed from 
the hips to the feet. The trunk of her body was the 
seat of violent neuralgic pains. After many years of 
sutTeriug she was brought to Philadelphia on a bed. en­
during indescribable agonies in the cars. There she was 
placed under the Compound Oxygen Treatment of Drs. 
Starkey & Palen. then on Girard Street, and now at 1529 
Arch Street, in that city. Her home physician regarded 
her case as hopeless, and it appeared 80 to her Phila­
delphia doctors. But at the end of a few months she 
was restored to the use of her limbs. and at the end of a 
year was completely restored. She then returoed home, 
married, and has enjoyed life ever since. And when her 
friends meet her they ask : U Can this be Mrs. Kelley ? " 
A pamphlet giviol/: full details of this and many other 
cures sent free on application. 

The charge fqr Insertion under thUJ head is One Dollar 
a line for each insertion : alXYut eight word8 to a line. 
Adverti8ements must be recei'lJlld at publica/ion qjJice 
as ea1·iy as Thur8day morning to appear in newt iB8u6. 
Quints' patent automatic steam engine governor. 

Correspondence solicited from manufacturers of throt­
tle govemor engines. Leouard & McCoy. 118 Liberty 
Street, New York. 

Backus water motor for sale. W. Lewis. Corry. Pa. 
Pedestal tenoner. All kinds woodworking machinery. 

C. B. ROllters & Co., Norwich. Conn. 
Machinery Salesman.-Wanted. a salesman of experi� 

enee, possessed of mechanical ability, with full-know­
ledge of steam and hydraulic engineerinl/:. Would be 
expected to travel most of the time. Must be strictly 
temperate man. References required. Addres., statlng 
8,l(e and particular., Post Ofllce box 2337, Boston, Mass. 

Wanted-An experienced and thoroughly practical 
man to run a malleable iron air furnace. Address U Fur­
nace," P. O. box 773, New York. 

All Books, App., etc. cheap. School of Electricity, N.Y. 
Stationary. and boat engines. boilers. Best and cheap­

est. 1 to 10 H. P. Washburn Engine Co., Medina. Ohio. 

Bennett's Lubricator is giving universal satisfaction. 
Send for circular. Bennett Mfg. Co., Chicago, Ill. 

For the latest improved diamond prospecting drills, 
address the .. C. Bullock Mfg. Co., 138 Jackson St., 
Chlc8,l(0. lll. • 

TIle Railroad Gazette. handsomely illnstrated, pub. 
lished weekly. at 73 Broadway, N ew York. Specimen 
copies free. Send for catalogue of railroad bonks. 

The Knowles Steam Pump Works, 113 Federal 
St •• Boston, and . 93 Liberty St., New York, have just is­
sued a new catalogue. in which are many new and im� 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 

Link Belting and Wheels. Link Belt M. Co., Chicago. 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J .  
Woodworking Machinery of all kinds. The Bentel & 

Margedant Co .• 116 Fourth St., Hamilton, O. 
Nickel Plating.-Sole manufacturers cast nickel an· 

odes, pure nickel salts, polishing compOSitions, etc.. $100 

"LAttle Wonder." A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip Lacquer Kristaline. 
Complete outllt for platiug, etc. Hanson, Van Winkle & 
Co., Newark. N. J .• and 92 and 9! Liberty St., New York. 

Supplement Catalogne.-PerBons in pursuit of infor· 
mation of any special engineering, mechanical. or sCien­
tlllc snbject, can have catalogue of contents of the SCI­
.NTII"'C . AMERlCAN SUPPLEMENT sent to them free. 
The SUPPLIClIIENT contains lengthy articles emoracing 
the whole range of engineering, mechaniCS, and physical 
sctence. Address Munn & Co .. Publishers. New York. 

Iron Planer, Lathe, Drill. and other machine tools of 
modeI:n desian. New Haven Mfg. Co., New Haven, Conn. 

Iron and Steel Wire, Wire Rope, Wire Rope Tram· 
ways. Trenton Iron Company, Trenton, N. J. 

Prnoer, 113 Liberty St., N.Y. $1 per yr. Samples free. 
Curtis Pressure Regulator and Steam Trap. See p. 157. 
The Improved HydrauliC Jacks, Pnnches. and Tube 

Expanders. R. Dudgeon. :u Columbia St . •  New York. 
Hoisting Engines. D. Frisbie & Co., New York city. 
Veneer Machines, with latest improvements. Farrel 

Fdry. Mach. Co., Ansonia, Conn. Send for circular. 

Tight and Slack Barrel Machinery a "pecialty. John 
Greenwood & Co., Rochester. N.Y. See llIus. adv., p. 28. 

Ax handle and spoke lathes. Railway cutting off saw 
machines. Bollstone Machine Co., Fitchburg, Mass. 

Send for new and complete catalogue of Scientific 
Books for s"le by Munn &; Co., 861 Broadway, N. Y. Free 
on application. 

the seam. and is made in three parts. one part to· be with four illustrations.-Pedestal Tenoner\ il­
Instrated.-'I·he Pyramids.-Moulders· Sana.-

iowered to stand fiush with the edges of the other parts. Measurement of Masonry.-Failure of Con- NEW BOOKS AND PUBLICATIONS. 
or raised to form the offset. the movable part of the crete Dock Works. - Minute Writing. - Im- ARCHITECT'S A ND BUILDER'S POCKET 

. wheel being .acted upon by an eccentric and crank. proved Ventilating . Fan� illustrated. - Iron 
Frame Bell.-Old Methoo Hoofing Plates.·- BOOK. By Frank Eu!!ene Kidder. 

A suspender or other buckle has been Gladstone Bricks.-cement Testing Machine. Fourth edition. New York : John illustrated.-Food Economy before the Amer-
patented by Mr. Charles R. Harris, of Williamsport, ican Association. Wiley & Sons. Pp. 649. $3.50. 
Pa. This Invention relates to combined buckles and The Scientific American Architects and Builders This book is not written for the engineer or profes-
lower hooks or loops capahle of manipulation or ad- Edition is issued monthly. $2.00 a year. Single sional man so much as It is for the competent. studious, jul\tljlent trom ·  the front, and in which · the bJ;lckle copil18. 25 cents. Forty large quartu.pages. equal anq observing mechanic. It contains a great amount 
'frame is made of wire and has combined with it �. rear to abont tw o  hundred ordinary book pagl18; form-

ing. practically. a large and splendid MAGAZINE or Information:on carpentry. masonry. drainage. paint-tootMd cross bar that engages with the web �pasll1tlg OF ARCHITEcTuRE • .  richly adorned with elegant Ing and glazing, plnmbing, plastering, roofing, heating 
thio� ille bUckle frame. · plates in colors and With, fine engravings. illustrat- and ventilation, and other su bJ"ec.ts connected with . ing the. most interesting examples of Modern 

A vehicle, l)]:lb' has been P!ttented by Al"chltootural ,Construction ana allled subjects.· · bUilding operattons, ln a form convenient for ready re-
M ' .... Ii C H S· of Leb� Te·· n . mL1'" The ·FulliJ.e� RichnPl!8. Cheapness. and Conve- ference and easy·compreheti·ion. 8uch.handbo-'-� are· r; D<'TWe . ' ; lmpson, . �neni B . n. 0 nience of this work have won for it the ·LARGEST · 0 """ 
inveilUon covetll a novel constructlon. wbereby tlH: CniCULm6if .of· any ArebiteCtllral pUDlieatioR iii extremelY:eonvenient for any IUB,ster workman to have 
sp�e8 mq be s,ecurely clalllllec\ aJKl ap. alLto· �tl0l" �� �orld., iY,)1d; hy all newsdealers. . - .. � _  . � . around, III!d the ambitions apprentice would do well in 
rene)y.!Uof �et.the �okes or fell,. i!6lljJons. an!1 l1Jeo Mt1NN & qo._. »(rBUSIl1lRB, . his spare hours t!> famlliatlze 11llll1!elt with tbeir coh-
to ailow tigliteriing of the tire by expansion of the teD,. . 8111· BioailwaY,<New Yotk. tents. . .  . . . .  . 

·TO INVENTORS. 
An experleooe of forly years. and the preparation of 

more than one hundred thousand applicatioDs for pa­
tents at home and abroad. enable us to understand tile 
laws and practice on both continents, and to POIll8eSS un­
equaled. facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and ",II 
foreign countries may be had on appJication, snd per80DS 
contempJatiDIl' the securing of patents, eitber at home, or 
abroad, are invited to write to this office for , prices, 
which are low. in accordance with the times and our ex­
tensive facilities for conducting the business. Address 
MUNN & CO .. ollioe SCIENTIFIC AMERICAN. 861 Broa\!-
way, New York. 

. 

INDEX OF INVENTIONS 
F o r  which Letter. Patent oC the 

United Statel! were Granted 

August 23, 1887, 
AND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.] 

Accordion. H. F. A. Wichmann . . . . . . . .. . . . . . . .. . . .  868.6116 
Air heater, }1 .... Heller . . . . . . . . . . . . . . . . . . . . . . . . . . H • • • • •  368,'i6'i 
Air or water purifyioliit apparatus, J. W. James • . • .  368,Q91 
Anti-friction compo.itlon, 1. P. Wendell" . .  S6ll,6.35, 868,6.'16 
Auger. H. C. Tevebaugh . . . . . . . . . . . . . . . . . . . . . . . . . . .  868,626 
Automatic gate. J. W. Condry . . . . . . . . . . . . . . . . . . . . . . 868,815 
Battery. See Electrical battery. Secondary bat-

tery. 
Bed. spring, J. H. Battcher . . . . . . . . . . . . .. . . . . . . . . . . . .  368,906 
Beddinl!, retaining dev!.ce for, W. I. Bunker . . . . . . .  S6S,6I7 
Bedstead, W. F. Bern.tein . . . . . . . . . . . . . . . . . . . . . . . . . .  868,701 
Bellows attachment, W. E. Ryan . . • . . . . . • . • . . . . . .• . .  368,7.a. 
Binder, twine, A. J.J. Geer . . . . . . . . • • • . • . . • • • . • . . . . . .  '868,665 
Bit. See Bridle bit . 
Blind. window, J. Cahill . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  ll6S,8(I8 
Boiler, See Steam boiler. 
Boiler, G. Bolton . . . . . . . . • . . . . . . • • • • • • • • • • • • . . . . . . . . . .  368,646 
Boller, J. A. Svedberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  868,139 
Boiler feed and steam trap. Interchangeable. G. 

W. Baird . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  368,641 
Boiler head and man hole, N. W. Pratt. . . . . .  . . . . . .  868,611 
Boiler tube, E. S, T. Kennedy . . . . . . . . . . . . . . . . . . . .  " . .  OO,,B,iG 
Boiler tube cleaner, H. L- Currier . . . . . . . . . . . . . . . . . . .  868,6.'\0 
Boilers. combined drum head and manifold for 

sectioual steam. Martinez & Muller . . . . . . . . . . . . 868,600 
BOilers, connecting box for sectional steam, O. 

Muller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  368.602, 86&,603 
Boilers, connecting box for sectional steam, N. 

W. Pratt . . . . . . . . . . . . . . . . . . . . . . . . . .  868,610, 868,614, 368,616 
Boilers, drumhead manifold for sectiqnaJ steam, 

C. P. Higgins. . . . .  . . . . . . . . . . . . . . .  . . . . . .  . . . .  . .  . . .  . . .  868,585 
Boilers, manifold for water tube. N. W. Pratt, 

868,612, 368,6B, 868,615 
Boiler •• etc., scaling tool for. G. Cowie, J r  . . . . . . . . .  368,876 
Bolt. See Flour bolt. 
Book covers, etc., imitation bronze or other orna-

mental plate for, C. Wagenfohr . . . . . . . . . . . . . . . . .  868,7.1 
Books, protector for the covers of, nenry, Jr., &:; 

Brown . . . . .  , . . . .  , . . . .  " . . . . . . . . . . . .  . . . . . . . .  . . . . . .  . . .  368,889 
Boot or shoe burnishing machine. S. Ross, Jr .. , . "  868,8Pd 
Boot or shoe heel, A. A. Marquette . . ,  . . . . . . . . .. .  368,676 
Boots' or shoes, buttollhol� piece for, J.'Reece . .  ; 868,819 
Boots or shoes, metal plated rubber beel for, F . . D. 

Hayward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 868,084 
Bottle stopper. G. A .  Gessner . . . . . . . . . . . . . . . . . . . . .. . .  868,712 
Bottle stopping mechanism, G. A. Gessner . . . . . . . .  868,711 
Box. See Cartridll(e box. Paper box. 
Brackets, attachment for towel. A. McKanna . • . . .  868,728 
Brake. See Car brake. 
Brick kilu, IJ. Manning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S68i775 
Bridge gate, draw, F. Gerard . . . . . . . . . . . . . . . . . . . .. . . . .. �,6OJ 
Bridle, E. McEvers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  868,001 
Bridle bit, J. A. Manning . . . . . . . . . . . . . . . . . .  � . . . . . . . . .  868,'176 
Broom, L. Pelton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  868,b!iO 
Brush, fountain, H. A. Beaumont . . . . . . . . . . . . . . . . . •  368,748 

Button fastening machine, E. O. Ely . . . . . . . . . . . . .. . .  368,659 
Button fastening machine. J .  H. Vinton . .  , . . . .  ' . . .  sils,8ill 
Button setting machine, E. H. Taylor . . . . . . ... . . . . . .  368,625 
Camera. See PhotographiC camera. 
Canal lock, T. Sidensol. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  368,800 
Cane and cig-ar and cigarette case, combined" G", . 

R �'owier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  86&,�23 
Car brake, J. C. Larkin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  368,R3s 
Car brake and starter, D. GotT . . . . . . . . . . . . . . . . . . . . _ . .  868,581 
Car coupling, W. J, Evans . . . . . . . . . . . . . . . . . . .  ' . . . .... . .  868,91. 
Car coupling, J. A. Fouts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 868,709 
Car couplinll(. N. Muslar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  868.m 
Car coupling. J,. & D. Rosenthal . . . . . . . . . . . . . . .. . . .  368.786 
Car coupling, U. N. Strickler . . . . . . . . . . . . . . .. . . . .. . . . .  868,738 
Car coupling, S. I. ... Stuver . . . . . . . . . . . . . . . . . . . . . . . . . .  

' 
• •  368,792 

Car coupling, J. Wilhelm . . . . . . . . . . . . . . . . . . . . . . .  ; . . . .  868,865 
Car, dump, L. E. Truesdell . . . . . . . . . . . . . . . . . . . . . . . .. .  � 
Car motor. street, A. W. Getchell . . . . . . . . . . . . . . . . .. . 868,� 
Car starter. J. R. Tracy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  868,69fi 
Car, stock, l! .... G. Kent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  368,593 
Cars, braking mechanism for railway, J. E. Lough .. 

ridll(e . . . . . . . .  , . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  868,642 
Cars, sand box: for street, C. Clark . _ • . . . . .  . . . . . . .  368,812 
Carriage, folding baby, C. HaUer . . . . . . . . . . . . . . . . . . . .  868,718 

Carrier. See Trace carrier. 
Cartridge bOX, J. W. Frazier . . . . . . . . . . . . . • 368.577 to 368,579 
Cashiers' windows, self-closing E{ate fOf, W. B. 

Cannon . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . .  , 868.702 
Casting tubes. revolving and tilting mould for, G. 

Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 868,7((; 
Cereals, etc., m9chine for redUCing, V. Ryerson . • •  3BJ,Ql) 
Chenille, F. Landenberger . . . . . . . . . . . . . . . . . . . . . . . . . .  868,� 
Chimneys, means for prevening smoke from, P. 

Oriolle, Fils . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  868,682 
Chuck, F, W. Tay!or . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . .  068,69l! 
Churn. M. V. Ensley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1l68,708 
Cigar IIllers, mould for measuring and partially 

shapinI/:, S. Henry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  368,S.Q2 
Cigar s.elling m"chine. automatl�, C. O. Col'! .. . . . . 868,874 
Cigar tip cutter and match safe, combined, T. 

Dalton . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  868,700 
Cigars, cigarettes, etc., vending apparatus for, C. 

H. Bingham, . . . . . . . . . . . . . . . . . . .  " .. . . . . . . . . . . . .. . 868,869 
Clasp. See Pocketbook clasp. Spring clasp. 

. 

Clay crusher and temperer, M. & S. Blerline. " . . . . 868,643 
Clay diSintegrator, C. & A. Potts . . . . . , . .. , . . . . . . . .. 368,898 
Cleaner. See Boller tube cleaner. , : 
Clip fot rope traces. C. H. Allen . . . . . . . . . . .  " . .. . . . .  36S.8&7 
Clock, isochronal, H. Conant . . . . . .. " . . . . . . . . . .. . . .  SGS.fUI 
Clocks. COntrOlling device for. W. S. Scales . . . .. . . .  3118,1!!lI! 
Cloth cuttinllt machine, m. Dredllte . . . . . . . . . . .. . .. . . . .  868,758 
Cock for electro-pneumatie brake systems; stop, ' . .. 

J. F.; Carp�_nter . . . . .. . :. ' .' · T� · �  ;�. ,., .  u . . . _H.,.' .i.. . ... 1 • .s. .... 
Cock, gaugl'. D . . H. RobeJ;ts, ,:" , : . . ... . .... .... . . . . � . ..  3Ii8,lI!!II. 
Cofllns, head rest fop. C. Krauser" . . . . . . . .  :: . .  : : .. " �72t 
Coin package, G. L. Castner . . .  " "  . . . . . . . . . . . .  - �  • .. i!68,8l� 
Coloring. m .. tter. production of blue, 111. Greppln: .  368,716 Coiter;J . !,.. K.emiedy. ·, .. : . . :.: . : . . . . . . . : .: . ; . . .. . . .  : . . . � 
Comb. See ClI1'17 cOIDb. ' . .  
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Cdlnbln"t1on lock, T ;'B. Zeller. : • •  ; . . . . . . . . . . . . . . . . .  868,Gro 
Comfortables from continuous tabriOl, making, F. 

L. Palmer (r). . . . . . . . .  • • • . . . • • • . • • • • . . . • . • • • • . • . • •  IIl,861 
Conv.eyer !Ii1rhts. manufacture Of. O. Cald .. ell . • • •  868,Ii69 
Cooklnl{ device, teed, W. W. Yokom . . . .. . . . . . . . . . .  388,866 
Cooier. See MUk cooler. 
Copylnl{ preas. E. Buscbgeus . . . . . . . . . . . . . . . . . . . . . . . . 388.908 
Cores, apparatus for maklnl{ sand. J. Foran . . . . ... . 388,915 
Corn dropper, automatic, A. W; Straughu . . ... . . . .  868,791 
Co� b naker, W. H. Tyler. . .  . .  . . . . . . . . . . . . . . . . . . . . .  368,902 
Cover fastenIng device, R. W. Graves . . . . . . . . . . . . . 388,886 
COupllug. See car · coupling. Hose coupling. 

PiPe Coupling. Thill coulplng.. Tng coupling. 
Crate, knockdown. J. T. Aikin. . . . . . . . . . . . . . . . . . .  . . . . 8611;801 
c-heI'. See Clay crusher. 

.. 

Culr retslner, A. Bond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 388.750 
CnItiTatOr arici com· planter, comblned, Eo Weat-
· bolr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 388.799 

CnItivator, llster. J. P. I,utes . . . ; . . . . . . . . . . . . . . . . . . . .  368,89<1 
Curry comb, W. G. Schaefer . . . . . . . . . . . . . . . . . . . ... . . .  868,600 
Curtain shade flxtnre. R. P. Trimble . . . . . . . . . . .. . . . .  368.740 
Cntter. See Cll{ar tip cutter. Meat cutter. 
Cnttlng Irregular shaped openings. machine for. 

J. W. Latcher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  368.723 
DIes, manur.ctnre ott G. F. Champney . . . . . . . . . . . . . 368,873 

, Door cbeck and bolder, C. M. Elltlna . . . . . . . . . . . . . . . 868,657 
U ... wer. cash box, C. Wittlnbel"l( . . . . . . . . . . . . . . . . . . . . 388,639 
Dredge. H. O. Geiger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 368,884 
� .bncket •. C. A. Morris . . . . . . . . . . . . . . . . . . . . . .  388,729 
Dropper. See Com dropper. 
. DyelOl{ bru.h .tock. T. H. Dost • • • • • • • • • • • • • • • ••• • • •  388,880 
Kasel. M. A. :Maxwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  368,6T1 
Eaves trough hauKer. L. E. Gonld . . . . . . . . . . . . . . . . . .  868,828 
Electric condnctors. support for. M. J. Hart . . . . . . .  368,766 
ElectriC receIving and transmittlOl{ device. eom-

blued, F. S. Carter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  368,809 
Electrical battery, T. W. Bryant . . . . . . . . . . . . . . . . . . . .  368,800 
Blectrlcal clrcnits, safety catch for. W. J. Ham-

mer. • . . .  . .  . .  . .  . . . • .  . . .  . . . . . . . . . . . . . . . . • . . . . . . . • . . . .  368,765 
Jilloolrical conductors. connectlnl{ device for. W. 

· J .  lIammer . . . . . . . . . . . . . . " . . . . . . . . . . . . . . . . . . . . . . .  868.7& 
Blectrical resistance. W...n. Knight . . . . . . . . . . . . . .. . 388,596 
Blectrical resilltance coli, C. D. Baker . . . . . . . . . . . . . .  lI6l!.S(U 
Elevator. Crane & Reynolds . . . . . . . . . . . . . . . . . . . . . . . . . . 868;756 

I!Uevator Indicator, Evan. & Davis . . . . . . . . . . . .. . . . . .  368,822 
Blevators. safety dence for. H. OlBen . . . . . . . .. . . . . .  868,848 

·Emery. manufactnre of. W. Ihne . . . . . . . . . . . . . . . . . . . ;!6S.769 
End gate, Snoddy & Lang . . . . . . . . . . . . . . . . . . . . . . . . . . . 368.901 
EnKlne. See Steam enl{lne. Traction engine. 
Knveiope8. etc.. fastener for. P. Eo Gonon . . . . . . . . . 868.769 
E,eletlnl{ machine. C. A. Corman . . . . . . . . . . . . . . . . . . .  368,875 

·Fabrlcs. machine for .pllttlnlr double pile. R. 
Handy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 368,829 

Fliucet. ale or beer. W. H. Hovey . . . . . . . . . . . . . . . . . . .  368.768 
Vaucets. etc •• mechanIsm for operating the valves 

of. W. Paton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 868,849 
j'eeder. ·.team boiler. G. A. Kelly . . . . . . . . . . . . . . . . . . . 368,835 
Fence machinery. J. W. Clark . . . . . . . . . . . . . . . . . . . . . . .  868.753 
Fence stay. wire. F. P. Cady . . . . . . . . . . . . . . . . . . . . . . . . 36S,8(r. 
Fender. See Vehicle wheel fender. 
Jrlle, paper. Barber & Anderson . • • . • • • • . • • . • • • • . . • . .  368.568 
Jrllter • •  e1f-clean.lnl{. F. Trehau . . . . . . . . . . . . . . . . . . . . 368,629 . 
Finl{er ring. R. WeldmMn . . . . . . . . . . . . . . . . . . . . . . . . . . 868,743 
Fire alarm tel8ll1'Bpblc repeater; C. Burgher • • • • •  · • 868.907 
;/!'Imrm, G. F. Kri8lJer. . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  388,924 
Jrlresrms, .ll{ht for. '\\T. Lyman . . . . . . . . . . . . . . . . . . . . .  968,li08 
Jrlre escape. A. Connelly . . . . .. . . . . . . . . . . . . . . . . . .  " . . . .  368,S16 
Jrlre escape. G. F. Wa ... lck. . . . . . . .  .. . . . . . . . . . . . . . . .  381,633 
JrI.�lng line reel, W. D. F. Ja"Is . . . . . . . . . . . . . . . . . . . .  868.92'� 
FloUr bolt. H. O. Dorsey . . . . . . . . . . . . . . . . . . . . . . . .... . . .  868,879 
Fountain.· Sec Pen fountain. 
Frame. . Sec Spectaole frame. 
Fu..n..ce. Bee Wood burnlnl{ furnace. 
.J'I1rnBces, feeding air to .team boiler. Horton & 
, Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 368,670 
·Furnace fuel feeder. Cochran & L1ndsa,-. . . . . . . . . . . 368,818 

; G"qe. G. H. RuBSell . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . 368,654 
, Jlange knife. J. W. Rus.ell . . . . . . . . . . . . . . . . . . . . . . . . . .  868,655 
. Gas, apParatus for the manufacture of lIIunlinat-

Ing. F. Egner. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  868,882 
Gila machine. English & Stubbers . . . . . . . . . . . . . . . . . . . 868,6111 
.Gate. See Automatlo gate. Bridge pte, Encl 

trate. RaIlway Rate. 
Gate, P' .W, Kates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  868,661 
Generator. See Steam generator. 
Giua for manufacture of mirrors, slivering. C. 
. . ' .  4val . ,  . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  368,839 
Glove. ballplayer' •• E. Loucks . . : . . . . . . . . . . . . . . . . . . .  968.724 

·Gradlng machine. road. J. Parmele . . . . . . . . . . . . . . . . . 368,779 
Grain I{atberer and packer for . binders. W. H. 

Knapp . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  868,892 
Granulating mlll. C. A. Fredericks . . . . . . . . . . . . . . . . . . 868.710 
llame, D. Scboonmaker. . . . . .  . . . . . . . . . . . . . . . . . . . . . .  868,856 
Hanger. See Eaves trongh hauger. Pipe 

hanger. 
Harmonica, J� T. Smitb. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  368.789 
HMn ..... J. T. Barlo .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 388,747 
;Bames •• raololl. R. McClintock . . . . . . . . . . . . . . . ... . . . . 868,727 
Harro ... dIsk. L. E. Phelps a Ill . . . . . . . . . . . . . . . . . . . . .  868,609 
Harro ... rotary. H. J. Hilf . . . . . . . . . . . . . . . . . . . . . . . . . . . 868,586 
Ha"ester. corn. J. M. Irwin . . . . . . . . . . . . . . . . . . . . . . . . . 368,890 
Harve.ter. low blndlnl{. J. C. & G. A. Cunninl{-

. ham . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . .  868,910 
,Hay and .tock rack. S. E. Combs . . . . . . . . . . . . . . . . . . . . � 
Hay or hog rack. Dennis & Claw.on . . . . . . . . . . .. . . . . 868.707 
Hay rake. horBe. H. I� Shields . . . . . . . . . . . . . . . . . . . . .  868.787 
Heater. See AIr heater. 
Hides or skins. machine for .tretchlng. P. A. Jes-· son (r) . . . . . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  10,6111 
Hlnjl(!., G. Jackson . . . . . . . . . . . . , . . .  . . . . . . . . . . . . . . . . .  868,921 
HOI{ nose trImmer. W. B. Meader . . . . . . . . . . . . . . . . . . .  368,846 
Hc.lder. See Lathe tool holder. Pen holder. 

8pool holder. 
Hoop maklng moohine. G. W. Packer . . . . . . . . . . . . . .  868.005 
Horse detscher. E. L. Brown . . . . . . . . . . . . . . . . . . . . . . . . 38I,8'iO 
iIorseshOe machine. J. Russell . . . . . . . . . . . . . . . . . . . . . . 868,620 

.. Hose ooUpllng. electric, E. H •. Crosby . . . . . . . . . . . .. . . 868,654 
Hnil and keel for .teamshlps. A. H. Lucas . . . . . . . . .  868.725 
Indicator. See Elevator Indicator. 
Ingots. hars, eto.. from !Iuld metal. mechanism 
· 1or ilroduelng. F. H. Daniel .. . . . . . . . . . . . . . . .. . . . . S68,817 

,Injector, E. Ware . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 368,798 
Ink.taJid or Ink container, P. D. Horton . . . . . . . .  " . .  868,587 
lrol\. See Whlmetree Iron. 
irrigatIng apparatus. G. LiJrowsky • • • • • • • • • • • • • • • • •  <I68,8n 
,Journal becrlnllS. composition ·of matter tor. L P. 

Wendell . . . . . .. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . ... . 868,6M 
Key. See Shaft key. 
I$:lIn •

. 
See Briok kiln. 

Knife. See Gauge knife. 
Wder. extension. C. A. Staples . . . . . . . . . . . . . . . . . . . .  368.'137 
J.amp, A. 8. yanes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  368,800 
·lAImp and wick theretor. A. S. yanes . . . . . . . . . . . . . .  868,698 
r..mp for """ In mines, electriC safety. M. Settle.. 868,867 
�.t. for o"ersboes,· ·Fry '& Benedict . . . . . . . . . . . . . . . . .  868,6& 
:JAlt.C'h. BlWlnk door. F. V. Phillips . . . . . . . . . . . . . . . . . . 868.681. 
,X-the tftOl holder. J. J,. BOIIert . . . . . . . . . . . . . . . . . . . . . .  868.749 
:r-tber cnttlnl{ maohlne. W. C. James . . . . . . . . . . . . .  388,672 
Letf, artUleial. C. A. Frees . . . . . . . . . . . . . . . . . . . . . . . . . . . .  368,580 
JAlnses, tPi"l_ for optleal. G. Jolmston . . . . .. . . . . 868,720 
Letter boxee. AlItOaIatlo lIICllouor lor. 11. !L' 

a ..... . . ... . . " . . .. . .. . ... , .. . .. .. .. .. .. .. . .. .. .. . . .. . .. ..... . . .  ,-.a_ 

LoCk, See Canal lock. Combination l�ck. : ;Nnt 
lock. .. . . .. . 

. 

Lock for drswe .... J;'F: Wollensak . . . . . . . . . . . . . . . . . . 388,697 
Looms. Jacquard mechanism tor. J. Zimmermann 868,903 
Lnbricator. J. G. G. E. BI.cholr . . . . . . . . . . . . . . . . . . . . . .  868.702 
Lubricator. B. Eo' Dupont . . . . . . . . . . .. . . . . . . : . . . . . . . . . .  368,7&9 
Lubricator, M. MacMahon . . . . . . . . . . . . . . . . . . . . . . . . . . . 868.774 
Mash tub. W. Grelsser . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 868.&1'1' 
Meat outter. J. Gerard . . . . . . . . . . . . .. . . . . .  ; . . . ... . . . .. . . 368,824 
Milk cooler, H. Mannering . . . . . . . . . . . . . . . . . . . . . . . . . . . 868,726 
Mill. See GranulatlOl{ mm. Saw mill. 
Moulding machines. attachment for wood. J. L. 

Simmons . • • .  oJ ., • • • •  �, • • •  0 . ,  � • •  , • • . • • • • • • • • • • • • • •  ; •• • • 368,623 
Motion. means lor converting. W. 'R. Smith . . . .... . 368,881 
Motor. See Car motor. '. 
Mower. J. Gllchre.t . . . . . . . . . . . . . . . . . . .. . . . ! • • • • • •• ,. . .  II68,88Ii 
Nail. See Wlre .na1J. � ' ,. " 
Nail plat.e feeder. J .  C. Gould . . . . . . . . . . . . . .. 0 '  .. . . . 868,8lI7 
Nall .et. R. W. Trotter . . . .  , . . . . . . . . . . . . . . .. . . . . . . . . .  388;'195 
Nalls. manufacture of wire, C. D. Rogers . . . . . . . . . . 388,688 
Napkin supporler. Eo J. Gooch .. . . . . . . . .. . .. . . . . _ . . . . 868,582 
Newspaper foldlU1{ machine. A. T. Bascom . . • • • • . •  868,B05 
Nut lock. G. W. Roberts . . .  ; . . . . . . . . . . . . . . . . . . . . ... . . .  868.785 
Ore conc'entrator. J. H. Pemberton . . . . . . . . . . . . . . .  388,683 
Overshoe, Fry & Benedict . . . . . .. . . . . . . . . . . . . . . . . . " . .  i!68.663 
Packlnl{. piston rod. B. E. Foss . . . . . . . . . . . . . . . . .. . . . .  368.916 
Pa,cking vessel. L. K. Bryant . . . . . . . . . . . . . . . . . . . . . . . . 868.701 
Palls. (obs. etc., method of and appsra,tus for 

making fibrous ves.e1s, such as. L. Tobey • • • • • •  368.794 
Paper box. J. F. ·Dlemer . . . . . . . . . . . . . . . . . . . . . . . . ... . . . 368,8l9 
Paper into rolls. etc .•  machinery for unreeliDir • 

perforating. and rereellnl{. W. W. Colley . .. . . . .  868.705 
Paper machines. coloring attachment for. G. G. 

Anolra . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . ...  <168,800 
Pen fountaIn. J. F. Hotchkl .. . . . . . . . . . . . . . . . . . . . . .  868,590 
Pen holder. A. T. Churcb . . . . . . . . . . . . . . . . . . . . . . . . . . .  388,6111 
Pen wIper. P. D. & G. Horton . . . . . . . . . . . . . . . . . . . .... . 868,589 
PhotographiC camera. H. C. Prlce . . . . . . . . . . . . . .. . . . .  368.782 
Pianofortes. combined capodastro bar and bridge 

for. J. Keller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 368.679 
PIllow, sham. L. Vlerhelier . . . . . . . . . . . . . . . . . . . . . . . . .  368.8& 
Pipe coupling. G. H. Benjamin . . . . . . . . . . . . . .

.
. . . . . .  868.908 

PIpe hanller. R. T. Crane, . . . . . . . . . . . . . . . . . . . . . . . . . . . 368.755 
Pipe. manufacture of square metal. W. B. Sand-

ford. . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  . . .. . . .  868,622 
Planter. J. A. Childs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 368.811 
Plaster. compound to restrain the settinl{ O.f. G. 

R • .  King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � 
Plastlo material, making hollow forms from. 

Jone. & Ja"ls . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . .  86S,li91 
Plow attachment, F. T. Gibson . . . . . . . . . . . . . . . . . . . . . .  368.713 
Plow. double shovel. E. B. Buchanan . . . . . . . . . . . . . .  368,871 
Plow, jtump. W. Painter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  868,778 
Pneumatic cablriet •• etc •• bolting device for. C. 

Rippe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  368,784 
Pocketbook clasp. I,. B. Prahar . . . . . . . . . . . . . . . . . . . . . 868.6SIi 
Power transmitters. automatic regulating device 

for. W. R. Close . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 868,5'lO 
Pres.. See Copying press. 
Prlntlnlr oil cloth. machine for. G. cA. E. Bnrnslde 868.781 
PrintiDI{ plates upon cylindrical surfaces. fasten-

inl{ for. J. A. Dear . .  : . . . . . . . . . . . .. . . . .. . . . . . . . . . . . .  368.757 
Print ... producing blue. J. C. BIder . . . . . . . . . . . . . . . . . .  868.656 
Propeller for boats • .  portable electric. G. Trouve . .  368,798 
Propeillng ve.sels. S. T. McDongall . . . . . . . . . . . . . . . .  368;678 
Pulley rims, tool for turning the faces of. G. 

Philion. . .  . .  . . .  . . . . . . .  :. . . . . . . . . . . . . . . . . . . . . . . . . . . .  368,651 
Pulley. wooden. W. H. Dodge . ;  . . . . . . .  : . . . . . . . . . . . . .  368,620 
Pump valve gear. J. F • .  Carpent.er . . . . . . . . . . . .  868.tWB, 368,&9 
Punching ·and . llh/l4ring machIne. eomblne!!. C. 

Crothel'll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  868,671 
Rabbeting machine. C. McNeal . . . . . . . . . . . . .  , . . . . . . . .  388,&5 
Rack.· See Hay or hOIr rack. Ha,. .and stock 

rack. . 

Rail. See Railway rail. 
Railway. cable. J. B. Heverlinl{ . . . . . . . . . . . . . . . . .. . . . .  868.668 
Railway gate. elevated. I,. Rlnaldl. • • • • • • . • • • . • . • • • •  868.788 
Railway rail. H. T. · WII.on . . . . . . . . . . . . . . . . . . . . . . . . . .  868.638 
RalI .. ay ralls to metal sleepers; secnring. Gomn & 

Vanriet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 368.71' 
Railway slpal. Nash & Burley . . . . . . . . . . . . . . . . . . . . . . · 868.680-
Railway spike and making the same. T. A. DavIes 368,818 
RaIlways, condnlt for·e1ectric. F. Euphrat . . . ;c . . . . 868,676 
Raliways, . cqn.troctlon ot tunnela fllr · cable, J. 

Jonson . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . .  86Il,88I. 
Rake. See Hay rake. 

. 

Rake •• manufacture of. R. Nixon . . . . . . . . . . . . . . . . . . . 868.681 
Razor .troP. G. Helen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  388,667 
Reel. See Fishing line reel. 
Revolver. J. M. Marlin . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . .  368.500 
Ring. See Flnker ring. 
Rock · drilling machine. hand po .. er. Elmore & 

Eh bets . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . .  !t .• . . .  868.858 
Roiling horse.hoe bars. machine for, J. Russell. . .  868.621 
Roiling machine for tapering.bars, G. M. Hwrhes. 1168,6'11 
Saddle, harnes •• H. Lelbe . . . . . . . . . . . . . . . . . . . . . .. . ; . 168.773 
Saddle tree. harne.s. A. F. Duvall . . . . . . .. . . . . . . . . . . .  368.913 
Saddle tree. harness. G. Theobald.. . . .. . .  . . .  . .  . .  368,862 
Safe or vault. G. I •. Remington . . . . . . . . . . . . . . . . ... . .. 388,781 
Safe. wall. W. M. Dake . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  368,877 
Salt. mannfacture of. J. H. Dnncan . . . . . . . . . . . . . . . . .  868,8&1 
Sand mould •• device. for forminl{ beads· In. C. B. 

Isbeeter . . . . . . . . . . . . . . . . . . . . . . . . . : . . . . . . . . . . . . . . . . . .  868.719 

Spool holder. H. G. K. ADdel'lOD . . . . . . . . . . . . . . . . ... .  388,'/00 
Spring clasp. J .  J •. Unbehend . . . . . . . . . . . . . .  ; . . . . . . . . .  J1118,81111 
Square. drllul{htlng.,W. Ward . . . . . . ... .  , . . . .... . . . . . . .  868,797 
Stamp. hand. W. C. Cro.ler . . . . . . . . . . . . . . . . . . . .  "' . ... . .  888,li72 
StB·nd. See Switch stand. Wash .tand. 
Steam bolier. J. A. Mumford . . . . . . . . . .  : . . . . . .. . . . .  · . .  868.6<9 
Steam bolier. H. Stanton . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  IIII8,CU 
Steam engine, F. A. Gardner . . . . . . . . . . . . . . .  , . . . . . . . .  868.762 
SteaDu�enerator .. G. W. Baird . . . . . . . . . . .. . . . . . . . . . .  ·• 008.6'2 
Sieam g!lnerator. J .  Eo Culver . . . . . . � . . . . . . . . . . . . . . . . SIiS,513 
Steam generators. drum head and manltold tor 

sectional, Babcock & HiKl{lns . • • • • . • • • • • .  868,5iU. 36S,fJ65 
8tep. A. H. Nlchola8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  868,896 
Stopper. Se� Bottle stopper. 
Stove, W. J. Keep . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 368,71O 
Stove doors. pattern for�.s. H. Brown . . . . . . . . . . . . . . 868,b68 
Stovepipes. joint lock for, O. B. Blakeslee . . . . .  , • . . .  388,'I0Il 
Stove. straw bnrninll'. A. E. Smith . . . . . . . . . . . . . . . . . .  868,'1&1 
Strop. 8ee Ralor strop. 
Supporter. See Napkin snpporter. Skirt aup. 

porter. 
Surgical belt, J. Zervas . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  388,699 
Switch .tand and semaphore, combined. G. W • . 

Nolen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3I8,6()( 
Syringe. T. ThreIfaIl . . . . . . . . . . . . . . . . . . . . . . . . .. . . ... . . . . �.621 
Tanning by electricity. Abom & Landln . . . . . . . .  _ .  868.746 
Talltllt trap. F. C. Damm . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 868,1111 
TeI�aph, printing. R. J. Sheehy • •  .368,692. 368,868, 368,859 
Telephone. H. L. Todd. . . . . . . . . . . . . . . . . . . .  . .  . . . . .  388,628 
Tenonlng .md dovetailing machine, J. H. Fergu-

son . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . .  388,761 
Thill coupllnl{. J. M. Macke,-. . . . . . . . . . . . . . . . . . . . . . . . 01168,848 
Top. flying. W. L. Crowson . . . . . . . . . . . . . . . . . . . . . .  . . 1IIl8.9OIl 
Toy. C. M. Renn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  388,681 
Toy catspult. P. D. Horton . . . . . . . . . . .. . . . . . . . . . . . . . .  388,568 
Toy. exploding, J. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . 868.736 
Toy. mechanical. C. A. Hotchkiss . . . . . . . . . . . . . . . .. . . 86Il,833 
Trace carrier. W. H. Hayden. Jr . . . . . . . . . . . . . . . . . . . .  368,568 
Trace earrier. C. B. Webb . . . . . . . . . . . . . . . . . . . . . . . . .. . . 868,742 
Traction engiDe. F. F. Landis . . . . . . . . . . . . . . . . . . . . .. . .  868,772 
Trap. Sec Sewer gas trap. Tarl{et trap. 
Tricycle. B. M. Pearne . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 868.607 
Trimmer. See Hog nose trimmer. 
Truek and jaclE. comb\ned. M. W. Forbe .. . . . . . . . . .  3118;883 
Truok, excavattng railway. F. Nearing . . . . . . . . . . . . .  368,847 
Tru.s. barn. I. R. McCormick . . . . . . . . . .. . . . . . . . . . . . . . 368,8U 
Tub. See'Mash tUb. 
Tube. See Boiler tube. 
Tubes. method of and machine for closing the 

ends of. J. P. Kenned,-. . . . . . . . . . . . . . . . . . . . . . . . . .  868,837 
TUI{ coupling, hame. W. 8. Hawley . . . . . . . . . . . ... . . .  868,919 
Umbrella. C. Howell . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 368,920-
Valve I{ear. A. B. Landis . . . . . . . . . . . . . . . . . . . . . . . . . . . . 388,771 
Vehicle .. heel fender. J. A. Dunninl{ . . . . . . . . . . . . . . .  368.912 
Veneerlnl{. W. K. ·Brock . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  868,56'l 
VeneeriDJ{. spindle for forming tubes of, W. 

Parker . . . . . . . . . . . . .. . . . . : . . . . . . . . . . .  , . .  , . . . . . . . ... . . .  368.800 
Vine securilll{ dence, J. Stangl . . . . . . . . . . . . . . . . .. . . .. 368,790 
Violins, cbln holder for. L. Lowenthal .. . . . . . . " . . . .  368.800 
Vise. J. Ern.t . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . ... . . . .  868.575 
Wligon body. L. T. Clason . . . . . . . . . . . . . . . . . . . . . . . . . . . . 368.7M 
Wall paper. C. H. Prevo.t. . . . . .  . . . . . .. . .  . . . . . . . . . . . . 368.686 
Wash stand and bracket, combined. C. H. Ha .. -

kin;' . . . . . . . . . .  : . . . . .. . . . . . . . . . . .  , . . . . . . . . . . . . . . .. .  . . .  868,&lO 
Watcb. repeating. G. Aubert . . . . . . . . . . . . . . . . . . . . .  388,9IM 
Water closet seat, M. W. Griswold . . . . . . . . . . . . . . . . . � 388.117 
Water plpes; antl-freeslng device for. B. M. Har-

ney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  868,888 
Water pipes, electrical APparatus for VOiding, 

Kent & On., . . . . . .  , ... .. , . . . . . .. . . . . . . . . . . . .. · .. . . , • •  ,81'4 
Weather boards. adjustable 8upportlnl{ bracket 

for, C. Eby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  868,574 
Weather strip, C. W. Gift . . . . . . . . . . . . . . . . . . . . . . . . . . . .  368,917 
WeldlQ the joints of metalliC boxes. dence for • 

N. W: Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  388,617 
WellS. casing for IrBB or 011. T. A. Gillespie . . . . . . . .  868,826 
Whlmetree Iron. W. A. Slappey . . . . . . . . . . . . . . . .. . . . . ·368,725 
Windmill. H. Reynolds . . .  ; . . . . . . . . . . . . . . . . . . . . .  , . . . . .  388,792 
Wire nail. C. D. Rol{ers . .. . . . . . . . . . . . . . . . � . . . . . . . . . ... . 868.687 
Wood burning furnace. J. Montgomery . . . . . . . . . . .  368,B1J11 
YaJ'llll In coPS. process of and aPl'Bratus for dye-

Inl{. scourinl{. bleachin". and otherwise treat-
tog. A. GraeJD.IIrer . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 868,7llI 

DESIGNS. 
Bntton or similar article. sl8filve. J. W. Miller • 

17 ,651. 17.652 
Carpet. J. L. Fol.om . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.&3 
Carpet. O. Heinlgke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17,644. 17,&5 
Carpet. H. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.&6 
Carpet. O. Ril{bter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.654 
Carpet. W. E. Sayers . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17,662. 17.663 
Carpet. J. G. Speck . . . . . . . _ . . . . . . . . . . . . . . . . .. . .  17.855 to 17.661 
Casket lid. burial. J. Max .. ell . . . . . . . . . . . . . . . . . . . . . . . 17,650 
Fabrlo. M. Landenbe1"l{er. Jr . . . . . . . . . . . . . . . . . . ... . . . . 17.648 
RUI{. J. Pegel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . : . . . . .  17.653 
Sad Iron. H. P. Ca"er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17,642 
Stove, heating. 1!L W. Anthon,-. . . . . . . . . . . . . . . . . . . . . . · 17.&1 
TrimmlOl{. B" Llpper . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . 17.&9 
Vessel or dish, table. J. Webb . . . . . . . .  � . . . . . . . . . . . . . 17.654 

TRADE MARKS. 
Sand sifting machine. J. J. Carr . . . . . . . . . . . . . . . . . . .  368.872 
Sash fu!;ener. G. W. Brown . . . . . . . . . . . . . . .  : . . . . ... . . .  868.&6 Album. photol{raph. A. J. Holman & Co . . . . . . . . . . . .  14.\'01 
Sash fastener. W. H. King. . . . . . .  . . . . . . . . . . . . . . . . . 868,595 Cigars. J. N . Gr8l{0ry . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. 14,691 
Satchels. pnrses. bag •• etc .• frame for. Dietsch & Cor.et. and corset clasps. E. Schwelnburlr . . . . . . . . . •  14,705 

P1Ingsten . . . . . . . . . . . . . . : . . .. � :  . . . . . . . . . . . . . . . . . . . . . . 368,878 Cotton seed. I •• P. Sawtell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14.00;\ 
Sa ... buck. S. Walter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  868.632 Face powder. M. C. Walter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14.706 
Sawmill band. D. Q. Prescott . . . . ... . ..... . . . . . . . . . . . . .  388,'lS1 Flour. Eckhart & Swan . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  14,699 
Sawmill carr1al{es. 0:trse�tJ1lg ·d.evlce for, G •. . M. Horse blankets, W. Ayres & Son .. ... . . . . . . . . . . . . . . . .  14,696 

Hinkley . . . . . . . . . . . . . . . . . . . . . . . . . .  : . : . . . . . . . . . . . . . .  868,669 Persplntlon absorbent In the form of a po .. der. 
Sawmill set works. D. C; Prescott. .  . . . . . . . . . . . .  . . . . .  868.730 Clemens ·Manutacturlng Company. . . . . . . . . . . . . . .  14,698 
SawlOl{ machine, cIrcular. D. R. Proctor . . . . . . .. . . .  368.618 Perspiration powders. J. M. Hawley . . . . . . . . . . . .. . . . .  14.700 
Scale. automatic grain. B. R. Foster .. . . . . . . . . . . . . . .  868,662 Pill •• T. Beecbam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,689 
Scale, grain welghinl{. C. A. Lleb . . . . . . . . . . . . . . . . . . . . 868,MO Pills. J. H. Pendleton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  14,702 
Seal, metslllc. A. J. PhelPs . . . . . . . . . . . . . . . . . . . . . . . . . . B68.780 .Pills. Rad .. u & CO)Dpany . . . . . . . . . . . . . . . . . . . . . . . . . .  14.704 
Seat. See Water closet seat. PIlant ,material bBVlnl{ an oriu,mimtal snrtace In 
Secondary battery or accumulator. A. E. Peyru.- low relief. L. Prang & Co . . . . . . . . . . . . . . . . . . . . . . . . . . 14.7011 
, Ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . ... . . .  388,800 Rubber clothing. Boston Rubber Company . . . . . . . . .  14.697 
Seesaw and merry-go-round. J. Class . . . . . . . . . . . . . . . 868.662 Salts, smelling. W. S. Thom�n . . . . . . . . . .  , . . . . . . . . . . . .  14,694 
Sewer gas trap. J. Tilton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  868.798 . Tea, J�pan, Bell. Conrad & Co . . . . . . . . . . . . . . . . . . . . . . . .  14.600 

Inalde Pa ..... ...... :I .... Jti .... · . . .. 73 cent. R line. 
Back Pq., .ench l'Inrtl •. " - - - 81 .0U .11 I I lle. 

The above are ohalltes per egate line-about eIght .. ord. l'er line. This notice sho .. s the wIdth of the line. and i. S.9t In agate type. Engravlnl{s may bead ad .... tlsement, at the same rate per agate line. by measure­ment, as the letter press. Advertisements must be received at publication omce as early as Thursday morn­ing to appear in next Issue. 

SEBASTIAN, MAY & CO'S 
Iapron4 Bortw CIdtIq LATHES�:�e� 

Drill Presses, Chucks, Drill., Do� and m...,hinists' and 
teara putfita. Lalit,. 0_ CatalQgUes maUed on 
.' R!'C w. lid St.. 

EXCELLENT BIoACH: COPIBS of dR1It""" writtm or 
drtHIm with anti Pen (or Type Writer) by the Pateut AQTO·ODPYIU Only · equaJed b,-

. . Llthol{raphy. ' 
Specimens Free. 

UTOCOPYIST CO., 166 WII . am Street. Ne .. York. ,. 

EXP ANSION OF METALS.-DESCRIP-tion of Mr. Evrard's apparatps for studJlng the e:r;pan.. slon of metals and for shOwing tbe Instant at whlch the retardatIon of suoh expansion occurs. Illustrated with " figures. Contained In SCIENTIFIC A )[EmOAN SUP­l'LEHENT, No. �99. Price 10 cents. To be had at this ofIice. ana from all ne .. sdealers. . 

D R I V I N G,-BELTS. � A  PAPER BY 
John Tullis, dlsouBSlng the cQmparative value of VBriOU8 kinds of beltillg. Main driving-bel ts. Patent leather ohaln b('ltlng. Half-twist belts. Cotton beits. Leath$' rope.. Wltli S engraving •. Contained In SCIENTIJ'!b te

M
hEa�I�tM.Uo"JI!::.x:lro� ... ft�; .. sd�aY:r!� cents • . "'!.jI 

ROCK DRILL CO ... 
10 PARK PLACE. NEW YonK. 

I m p roved II Eo" p.e " 
Q O K.  %>. � :E � Lt  .. � 

MlnQ�;...iJn�ellnlub�� 
and for all �nds of rock ex-

Jrf Print Your Own Cards l ' .� ::it���.·�":l!re:=fo"n'"s�
l�e� 

2 stamp. for lI.t presses; t.1'pe,etc . •  to factory. 
_ . K·EI.lSKY &; (lO., MerldeD, (loDn. 

Steam! Steam! 
We build Automatio. Engines from 2 to 200 H. P •• 

eqUlll to anything in IlUU"ket. 
A 1"&",8 Lot of 2 ,  8 and 4·H.  ERriRea 

With or without bollers. low flu,' �;. . . .  
B .  W.  PAYIE & SOlS, 

Box 15, :::Ell:z:n1ra.. · N _ Y_ 
AMATEUR SMITH'S WORK. -A CON-
densed description ot the various smitb'. tools and ::�r U::im�g

����n ':;� ��� Wt�I';1 =.�nJ1':' 
taln:N In SOIENTn'IO AMBRICAN SUPPLEMBNT, No. 
�S9. Price 10 cents. 1'0 be had at thiS ofIice and from 
all newsdealers. 

8000 FIDe Blaek eoplell .f Wrltlnlr, Br.wIDIr. H .... 

·F A S T AUTO MATIC Works automat-

e 0 P I E R 
Ically witb woJ!.-
��:f�!Plg�lon 

FAST AIlTOMATIC co., 8 New Cham .... st., N. Y. 

SCIENTIFIC AMERICAN SUPPLE. 
MENT. AnY desired _ number of tbe SCIENTIFIC ' 
AMERICAN SUl'PLBIll ENT can be had at this otllce for W:'::'�t��SO to be had of newsdealers In ' all JIBrtB of 

ARTESIAN WELLS.- A PAPER BY 
c. w. Dalle,-. deacrlbing the metbod of drilling and 
boriOl{ artesi&n 'wello as practised In the United States. 
llIusLrated with 45 figures of tools and appliance.. Con­
tai ned In Scn:!'<TIFIO AIll ERICAN S U I 'PL v'MlIlNT, No. 
:i ll S. Price 10 cents. To be had at this omce and from 
all newsdealers. 

. 

$ 1 0 .00 to $50 .00 R:tr�J'pr! 
ness. Malrlc I ... nterns li n d  Views 0����1a�'!��: 
lects. Qatalol{lles on application. Part I OptIcal, 2 
MathematIcal, 3 Meteorological. 4 MBKic Lanterns. etc. 
L. MA N A �i!'IE. SS Madi son �I reet, Chicako, III.  

Sewing machine .huttle •• machine for wll)dil)g Watoh movements .. hlch have been adjnsted only 
cops tor. M. V. Palmer" . . . . . . . . . . . . . . . . . . . . . . . . . 368,697 to heat ILDd cold. E. Ho .. ard Watch and Clnck EDUCA'l'IOR OF THE AMERICAN 

Se .. lng machines. bobbin Winder for. T. F. Evett. 388.760 ComplLDy . . . . . . . : . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14.692. qtlzen.-A lecture b y  Prof. R • . H .  Thnr.ton on · the 
SeWing . machines, rumlng attachment for. A. Whisky. Adams, Taylor & Co . .  , . . . . . . . . . . . . . . . . . . . . . . 14.69Ii :��:;e::o:.:f�h�: b�-:.�d:::, .. �&ff�h�= 

Johnston . . . . . . . . . . . . . . . . . .  ; . . .  ; . . . . . . . .  ; . . . . � . . . . . 868.92.1 whloh mark the mighty proKress of the race to .. ard a 
Shaft key. W. N. WOOdrulr . . . . . . . . . . . . . . . . . t ... . . . . .  868.7" A Pri n ted copy of the .peoillcatlo� ILDd drawing of ��� .... T�fcB���('��Sr'ci?�E�����. �?frln�:: 
Sheathlnl{ and lathinl{. combined. T. F. Tlmby . . . . 368,694 any patent in the foregoing lI.t, also of BOy patent 10 cents. To be . had at this omce and from all ne .... 
Sheo.t delivery I'Ppsratus; W. Scott . . . . . . . . . . . . . ' "  ·368.7lU · IS8ued since 1886, will be fnmi.hed from this otllce for 25 delllers. . . 

Ships. deVice ·tor elevating .. ater. ashes. eto •• · 
. ' cent •• In orderiUl{ .please state the nUlQber IIDd date -

from. H. See . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 868.691 of the patent desired. and remit to Munn It ()o� 36J 
. Shovel. A. D. Langill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 388,5111 Broad .. ay. New York. We also furntsh ooples of patents 
Sll{Ual. See Railway sll{Uai. granted prior to 1886 : but at Increased cost. as the. 
SkIrt supporter. E. E, & J. S. West . . . . . . . . . . . . .. . . . .  368,6:17 specifications, not being priJ:!ted, moat be coplad by 
Sled. S. L. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  868,802 chand. 
SOli. implement for stlrrin!l the. G •. Bleohsohmidt. 368,1144 C • .,. ..... . P"e� m"'l DPW I>e ob�ad .bT. the 
Spectsole trame.,W •. Ramsay. , . . . . , . . . . . .. .  , . ; . , . .. . .  388,852 :lnvetl,to,rB for Bl'Y of.�e.lnventjOI\. l\�jId in the fore­
SpinnIng macblnes. etc .• traveler ring for, G. D. . . 

I 
going list. pl'Qnded theY are Ilmpl .. at a 00IIt · of $40 

Edmands 
.

. . . . . . .. . . , . . • . . : •. , . •.• . . ':.: ' :: '  . .  :: . . . -. : . : • . 388,82l,. • each. U complicated, U&o OOI" rill ."
. 

a llttla_ . Hor
. t!pcke throatlnllr maebine, O • .AIMiI • •  � . . . .. . . . _ . . . .  " ran bISr\laII8a � .1hIIiI .. De.. 881 Broadway; 

Spool., Go D. LeoDw . . . . . . . . . . .... . . ... ... . . . . . ... . . . .... , .... YOl1I\. 0tMI' ,...... ....... mAt' ... lie o...an.u. 

E L E CT R I C  LI C HT AN D P O W E R. 
Edco System of Arc and tneande.cent L\l{htlnll. Direct 

or In connection with the Storage.Jlatterles 
of the Electrical Accumulator (10. DyaamOI, :Motors.. LBmJl8, Batterl .... ... 4 G..u' In_ ..... DrDUIIlo �srrc'tter a..PhU8del�'" 

© 1887 SCIENTIFIC AMERICAN, INC.



SnPTEMBER 10, 1887.] 
Joshua Rose's Great Treatise on 

Steam Engines. 
RECENTLY PUBLISHED. 

:MODERN STEAK ENGINES. 
An elementary treatise upon the Steam Engine, writ­ten In plain langu

'lll
e, for use In the workshop as well 

���t��1�W�f��d� ft�� ��:a�fn�l�£�f J� �ms showing their actual operation, together , with complet" but simple explanations of .he operations of va.rions kinds of valves, valve motlolls, link ·lIlotlotl8, ete., thereby enabling the ordinary eng\lleer to clearly uDderstand the prinCiples involved· In their construc­ti!!n and use, and. to plot ont their movement .. Up<!? � drawinlrlroard. By Joshua Rose, M.E . . author at L"" Complete Pructlcal Machinist." Illustrated by 422 �.n . •  IU1Lvlngs. In one volume quarto, 321 _es. � $6.01, :fru of � to a .. " address '" the world. 

t�ott�U����l#. lJoo�, !,� 4.�nn��ot�cg::; who Will fu'l'1l4sh hls addrll88. 
OTHER BOOES BY TIIJiJ SAJJi1!J A UTHOB. 

THE COMPLETE PRACTICAL �I AC:HlNIST, em· bracing Lathe Work. Vise Work, Drills and Drilling, 
Tap!! and Dies, HardenillJl and Tempering, The M aking 
and Use of Tuols. Tool Grlndingl.Marklng Out Work, etc. Illustrated by 356 engraVings. ll>th erlltion, ,horoughly 
revi!!ed and In great part rewritten. 4S9 pages, 12mo. $2.liO. 

�I E(,H I NICAL DRAWING SELF·TAUGHT. Com­
prisina- instructions in the selection and prepw:ation of 
Drawinj{ Instrumen t s, Elementary Instruction In Prac­tical M echanical Drawlna, together with ex .. mples i11 
SimlJlf" t:eometry: and Elementary Mechanism, includmg Screw Thread!i, Gear Wheels . Mechanical M.otions. En� gines and Boilers. Illustrated by 300 enlU1Lvlogs. 81Jl 
peges, 8vo. $4.00 . . 

THE SLIDE VALVE PRACTI(1ALLY EXPL AINED. 
embraCing Simple and Complete Demonstrations of the O"e",tion of eacb Elemeot In the Slide Valve Move. ment, and illustrating the Ell'eeta of Va.riations ln tbelr PrOpOrtions, by "",am pIes carefully .elected from tbe most recent and succes'fI11 practice. Dlustrated by 85 
eJU:ravlngs. 100 pages, 16mo. $1.00. 

ITThe ab01re or an" of our booka .em lJy.mait, tree of =.e, at the yubl .... tion t>ricts, to an" a<idre83 in the 
I'Wi 0 .... New Ret>ised De8crifJUve t'atologue of p,.actkal 

and $cientijlc Booka, 80 pay .. , 800, and our oth£T Oatalogues 
and OOrculars. th£ whOle C01"""�aU 01  the Branches of 
8c·itlice .dpI'11ed to the arts, ..-nt; and fr,. oJ J)OIltatJe to .... "one ... an"partofthe worla w  wUlfu,.,.iB""/OiS adciFIl88. 

H E N R Y  CA R EY B A I R D  .. CO., 
JNDUSTRIAI, PUBLISHERS, BOOKSELLJlRS &; IMPORTERS 

81 0 Walll n t  iSl., l'blladelphia. Pa., U. S. A . 

The TI�hnD-�hemic�l Rlcli¢. Book : 
NO� BEADY_ 

The Techno-Chemical ReceiPt Book. Containing Several Thoul!8Jld Receipts. covering the Latest. most Important, and most Useful DtscoverieA In 
�b::!i'K'�tsT:��'t��f1:d::tri��:i��t!h�e:tF;.;,:tl�� 
G�rman of Drs.  W inckler. Elsner. Heintze. M ierzinsJti. 
��m��nT. fi����t,��d�'i.\�Z��lItW.; :��al"t:�t��:'u.!z 
College of Eldena, Prussia, Rnd William H. Wahl, Ph. 
D (Held.), Secretarv 01 the Franklio Ins"ltute, Phila· 
delphia. author of ·f Galvanoplastic Manipulntions/' Il­lustrated by 78 engravings. In one volume, over !iOO pages, 12mo, clos" Jy printed. cont.aining &D immense amount 
r�

d
cl'of{,�'::uI�fl:�,

f
,'f"j;::oli;::t":;elI:�:'!1N=,; 

the worla. . pr A Ctrcul. 1M of 82 P<!lJ6B, 8/1owW1g t"" fuR Table of Con,. 
"nUl of tMs imporlalnt �, sent btl ma.z. free 0.1 1>OStaDe. ,�::,IU, '" <mil part of the Wori" wlIo wjU fum""" Ms .  

H E N R Y  CA R£ Y BA I R D  &. CO.,  
iNDUSTRIAL PUBLISHERS, BoOKSELLERS &; IlIIPORTEBS 

SUI ·Walnut Strees, PbUadelphia, Pit., U, is. A. 
THE BEST STEAM PUM P. 

Vall D uzen's I'atent StealD I'n lnp. 

GAS ENGINES. 
'Best"ln prinmDle, workmanship, 

.
&nd materials. An unequaled small Motor adapted to all uoeo. . When the motor is not at work., the expense of runnmg it ceases. 

"'imple. iSafe, Economicali' D ll rab l e. � o e,.tr� i " .III'allee. 
Four sizes: 1 H. P., l-O H. P . •  1 man power, and DeOlal Il:ngme. 
These Engines are especially suited for Gasohne Gas for country ua.e. ITSend for Illustraud Uatalo{/ue. 

ECONOMIC G A S  E N G I N E  COMPANY, 
Omce a n d  Salesrooms a ... :D:JIlrr aT • •• Y. 

KcDfTOSB, S:ZYKO"D'a dk CO� 
A U B U R N ,  N . Y. 

A utomatic Cut-off E ngines. 
s to 300 Horse Power. 

Economy in l'uel COD.llmptlnn, C lose -Rell'll la'JolI, I : rellt "urabl ll­
t alld S i m p licit)', Perfect W.,rknlllDllhlp and n ..... i"". � . Ulirlfalled in thebe qualitles,,_our engines m-e.sullabJe for aU .purposes. espe. 

-:::;..----_____ . elally ;'bere bigh speed iWd �cult Berviee are required, as m electric light 
:....----- . plants. r"mng mill., et«. Send.1or Illustrated catalogue. . .  . 

DO ROW BUY � -Drill Chuck until you have seen 
� the " Hartford." It is the strongest, 

. . best, and is nqw made in three sizes 
as follows : . PRIOl!!o No. 0, holding from 0 to � lOch $6.0000 No 1 .. .. 0 to � .. 7. No' 2' 0 to lI{ .. 8.00 

Send for catalogue of chucks of every size and descript.ion to , TIle C •• hman Chuck Co., Harlfol'd, (;000. 

THE SIEGE OF ALEXANDRIA BY 
Julius C .... ar.-By Rear. Admiral Serre, cf tbe Fre,!ch 
Navy -The situation of ancient, as compared WIth 
IJlodem, Alexandria. Cwsar's account of the siege of the 
clty. Deductions to be drawn from the acc'.'unt. lllu."" tm.ted with one engravin.g and two maps, <,2ontained In 
k'JemN'rIlI'I O  AM tr.B I CAN SPPPLlilMENT, No. �) U6. Price 
10 cents. To be had at this otllce and trom all news· 
dealers. 

Screw Plate&. 
-- -=- -

• T H L  NEW l l T Tt£  1;. 1ANT 

rrr- =;:; '>.> - �Jo �") (,:,1\1 ---�- -<'-'� �� �---��-

Adju.taltle Die 

seUd cor . 
CATALOGUE 

. F. F. F. 

WELLS BROS.  ", CO . , CRErI.t'11�LD, 
MANUFACTURERR OF 

8cl"ew CuttlnC Machinery and Tool.� tor ,.JiaehlnlatA', 
. Cal"rls&,e MBk�:rs', and Blaek8lllltJaA Use. 

STEEL GUNS, GUN M ETAL, GUN· 
'w.'S�W":. ��at���Fr�eblel�iiv'!" mSe';,n:�gi' �i¥r':��II�:: teriais uRed In gun making. describing tbe peculiarities 
of the Wbltwortb system of arti) lery, and discussing the 6uhject of slow-burning Jmnpowder. Contained �n 
�cn;NTIFIO AMERICAN SU P PLKM " :NT. No. :iS9. Price 
10 cents. To be bad at tbis otllce and from all news· ' dealers. ,. STEAM E N a I N ES . 

. HOrizontal aod Vertical. . 
D r e d a i  If If Machi llery, 

--.--.-- -........... . Flou .... " owde,', S i n t e  Rnd 
. 

. .  

Flint lll l l l  Machtlf�" y, Tnl·· , 
. hille Waler Wheel •• - York lll.fg Co., York. Pa. U. 8, A. 

WEIT.YER PATENT FlJ'RlfACE 
. BOILERS OF EVERY DESCRIPTION. 

IDE Automatio Engines, Traction and Portable Engines 
aTE.A..:atE �O.A..%) R.Ox..x..ER. ... 

".-.factu. bJ F O U N D R Y  nd M A C H I N E  D E P A R T IIl E N T, 
H&rr!sbnrg Car Manufacturing Co., Harrisburg, Pa., U. S. A. 

.... .. � HARRISON CONVEYOR ! 
....... H..!_ Grain, Coal, Sand, Clay, TaR Buk, Cinders, Ores, Seeds,&,c. 

=�. I BORDEN, SELLECK & co. , � MJ!:'�r8. l Chicago, ilL 

d G . T t · l  M h '  I THOS Woon & co Sh·aftl"ng. an earlng · ex 1 e ac Inery, �!ld and Wood !!'Ita., · 
" ELEVATORS, ETC. PIJlladelphla, Pa. 

Incomparable In cheapness and elll. Section of Copper-Wire-I!jewed '!,Ilrht Donble Beltinl(, speclallL adapted to uoe, Oil clency. Needs no care or skUl ; cannot I cone pulleys and other hard places. Manufactured bi the PA G K  B F.  TI N G  CO., C.m-get out of order ; hBs no mOVing parts. cord, N II AI"" niannfllcturers of Staple and Specia Grades nf Leather Belting and the 
InstaD�a';:'':,�:��d �!���;�'readY, 1 4IIIfJlMil:!ln!lll,. ... .. HERC.U LEIS" Lacing. &Jr' Send for Catalogue No. 23 • ..£1 
A v8ilable, wberever steam pressure can 
be had. for pumping any kind of liquid 
{hot,co id, sandy, lml'Ure7etc.). Wemake 
tf� ����, f&lc

::;, �� �ah���5. e<;ag� State for what purpose wanted and send for 6':tall\gU. 
of U Pumps." V lUI Dozen &:;: Tift. Uinci o liRtl, O. lngs of , . Hyllrauhc , Aur.enun 

SOLID EMERY WHEELS.-BY T. D. 
���.

��a�he���sT1te e;::[le ';.t��I��n�����gdgi'i';.�: 
�t:'e,::e:k�l�. StB���tl��ltOt ::S:ryW���i��. 811���: ��� 

'W�vBe��L:·2���;·L W E L L  WELl: Woll Works, 
T O O  L S Machines. Aurora, Ill, . , Water Wheels New and Second Rand 

VALUABLE P A T E N T FOIl SALE. Addr .... FLENNlKEN TURBINE CO., Dubuque, Iowa. 
emery wheels. Comparative merits 01 American and Ena-I,sh emery wbeels. With 2 engravin(ls. Contained 
In SCIENTIFIC AMERICAN SUPPLEMENT, No. li 3S, "rice III cents. To be had at this otllce and from all newsdealers. 

For particulars write to the ADAMSON CO. (Agents 
USEFUL BAGP AND HOW TO MAKE for Selling Patents), MunCie, Indiana. " 

--����--����----
ii'IIIIIIIR'� lMebrated OrlgL,a.a 

BALTIMORE :mi HEATERS 
To 11' .... upper ad I 881' I"OOLIt 
The Hudaolllst ad M8t Keo­
bu ... i�.1 Coal 81oTH In the world. B. C. BIBB '" SON Stov� Fouaden, Baltlaore, -4. 
I1RBLEIZED SUTE IUTELS 
New and Beautiful Desiawr. 

Chandler a. Farquhar, 
i 77 Wash i n gton St. , 

BOSTON. 
Agents for Fay'8 .. Yankee " CALIPERS 

AND 
TEST RECORDING APPARATUS.-- Barnes' Foot Power Machinery, 
Description. by J. H. Wicksteed. ot a new testing ma- AND· DKALERS IN 

�r�:i���!��
o
�
r
.;'.r:��=:;.�\��.

ap
Wft'l:'fe��Yn��: lIIlthlnlsts' SnppUes IIf Every Kind. 

()onlained in SCUNTIl"IC AM ERICAN SUPPLEMENT, No. Send two stamps for l11us, catalogue. li '«S. Price 10 cents. To be had at this otllce Bnd from . all newsdealers. ; GEOLOGY OF NATURAL GAS.-BY 
I Chas. Ashbumer.-Condltlons under which natural gss 

Our new catalogue containing over 100 pages, includ­ing works on more tban fifty diUerent subjects. Will be mailed tree to any address on application. 
M.UN N "" CO., PUblisbers Scientific American, 

361 B" oadway, N ew YO"k, 

FOOD ADULTERATIOlf AND ITS DETECTION. By JESSE P .  BATTERSHALL, Pb.D., Chemist U .  S. Lab· oratory, N. Y. lnteoded for Chemist., Health Otllller., 
�;:��

i
.C
i
��:!'t:�� i�:ig�lJ'� �� t��ay���'Ya�� fY��I�!. trated by 12 photomicrographic plates. 328 pages, 8vo, cloth, n.w. postpaid. 

�tWe Oirculars and Ca.talogUe 00 Application. 
E. & F. N, SPON, 35 MURRAY ST,. NlW YORK. 

Propo.al8 for iSteel Glln.Forlri ll"s fo r the � lIvy. 
NAVY DEPARTMENT. 

W.A SHINGTON, A'U(1UBt 13, 1887. 
8�:rl�� F��Ei!ta1:w:�r;t:g�:f:i�f �t��lf�::i�e:: fgi 6-inch B. IJ. rifle a'uns. all oil-treated. annealed, and ·In accordance with drawings and �pecillcations prepared in the Bureau of Ordnance, will be received at tlie Navy 
�r.':.'{��

n
�I�.:'�;I�Jo':,�

S
�t�h\�g N!:'e �'g, ';!r�:g::l!'��n be opened. . 

Tbe kinds of forging'S required and the estimated quan· 
;t�e:o�fs�a��e(a:ltref�:lgg r:Ot'tteons�:�l�����o��� ���h: together with blank forms 'of proposH.ls and of contract, 
���l��r,�:no�:�gt�f�:J�� a�r;,1i:a�ro�tr;��:�=��� Ordnance, Navy Department . 'l'he contract will be awarded for the forgings as a 
whole. No proposal for less than tbe wbole will be en· tertained. nor will any proposal be considered unles8 
accompanied by sattsfuctory evidence t.hat the bidder is 
�neN�:�;ss����! �fJ:������:r�:s�

o l�le t��02:r�lg;� ��� livered under the contract must conform in material, manufacture, and qualtty to the aforesaid drawings and specifications, and must 8uccessfuily pass the :.::equired 
in,�'h�c���c::s��rt\�derwill be required, within ten days 
tr���o�i:S�I� ��aJgii��r e���r �:tt�r I{�n���g¥�::

r
:� later than Dec�mber 31, lS87, and not less than one set every twenty-one days thereafter. and to complete the deliveries within fifteen months from the date of the 

coo tract. A bood, in It penal snm equal to 15 per cent. 01 the total contract price, must. accompany t.he contract. 
Each proposal must be Rccompanied by a certified check, payable to the order of the Secretary of tbe 

����n\n(�ntt��f3.t �o;el;;: �¥���J:cre�:fJi gfd����t�� be returned within five days after the bids are opened. The check of the .uecessful bidder will be returned. when he shall have executed the formal contract and furnished tbe requisite bond. In case of hiS failure to 
comply witb this stlpulatioo, the check will become the 
Prxr����t8!rSe �:;:e�eSf�t�':iPlicate, enclosed in envel-opes marked U Proposal for Steel Gun-Forgings." and addres.ed to the Secretary· of the Navy, Navy Depart­ment, Washington , D. C. Tbe right Is reserved to waive defect. In form and to 
reject any or all bids. WILLIAM C. WHITNEY, 

Secretary of t"" N'J"",. 
Proposal. for !i\teel-ea •• Gun. Cor the �av,.. 

NAVY DEPARTMENT, 
WASHINGTON, D. C., June 28, 1887. 

Under autbority conferred by the act of Coogress, ap.. 
g�����s�::;�

h
cgin�'�ii�:��

n
tt��e�fC:������ .����� and turned, six-inch, high-power rifle cannon, of domes­

tic manufacture, one of which shan be of Bessemer steel. one of · open-hearth st.eel, and one of crucible steel/' sealed proposals from domestic manufacturers, to fur .. ���8J:;: �t:e8:Ci���e �i�e�vfet������ r�.a!tlji����:� nW�o;s:I�i�a ti�: �:!er�Yf{;::sl';;i�u��i��r�ee com .. pletely finlshe:i six·inch, breech.loading, high.power 
rifle cannon, made from unforged castings, one of Bes'e-
::�l�

t
;:�h��: ���g�

n
;:,

e
��::�g�ea

n
�n�

n
ru����u��� Ings for such cannOD, of the same material, respectively, to be finisbed by the Department in accordaoce witb Lb .. bidder's design. 

• • • • • • • 

gu�0'��a?{Ji:��
i
��:g

r
e���t:A1

l
8�� ��1! f��c��!!��ff; 

����ty��{i:t��te��':-lee�est��a���e�n� :�tt���i���J��� titled " an act making appropriations for the naval ser­vice for the tiscal year ending June thirtieth, eighteen hundred and eigbty-sevent and for other purposes." L!t'or statement of requirements of said tests, and ,of other 
conditionb to be observed, reference is made to U speci­flcations " which can be had upon application to the J)&. partment.' Propo8ar� may be made for one or more guns or for one or more castings as aforesaid, * • * [but must be made separately for each gun, or caBting for, a gunt and upon forms prepared by the Department.] 

Each successful bidder will be required to execute within fifteen days after notice of award, a formal con­tract in accordance with his proposal, and to furnish a 
�:!;nw��� �:�tf����� s��t��� �fahy:nb,����aa¥g!!8 for the faithful performance of such oontract. 
po��f��

s
�� t:l� ���i�g��?r�f;��t��':tn�is���� ��:r�� obtained on application to the Bureau of Ordnance, 

N�)r ���6st�s
e�'ust be in du licate, inclosed in en­

velopes marked " Proposals for �teel-cast Cannon," and addressed to tbe Secretary of the Navy, Navy Depart· ment, Washington, D. C. The right Is reserved to waive defects In form and to 
reject any or all bids. WILLIA.M C. WHITNEY, 

Secretar" of the Na"", •. 

200,OOOth COpy JUST ISSUED. 
Tbe Manual of Phonoal'aphy. b y  Benn Pitman and Jerome B. Howard. A perlect Self-Instructor In Phonetic Sbort-band. Sold by booksellers, or 

I occurs. Tbe anticlinal theory. Opinion R' to tbe duo ration of the snpply. Contained in SCIF.NTIPIC A M E IlI. 

l OAN SUPPLEM"NT, No. li43. Price 10 cents. To be 
had at this otllce and from all newsdealers. 

WASHINGf.t;:b���J-�M�.�. THE BABAGWANATH STEAlII JAUH to�,::g�;�fei:ia'f���t�::'��.?J'W����d"ro�¥��:"�� 
J<'eedwater Boiler and Purifier. tlon of proposals for �teel cast guns is hereby extended, 

The PhoDoaraphie Institute. Cincinnati. 0. 

GENESIS OF THE ELEMENTS.-A 
review of Mr. Crooke's theory of the il'hbject. With one illustration. Contsined In 801>lN'I'IFIO A MERICAN SUP. 

�Ai:',�� j!gmli�19�e:.:a:I�� .. :ent.. To be had at this 

. 
Boil. the feedwater. Keeps the boiler clean . . :d�e�f�el:gE�s:,;s :,��r:e���!';lldT�oe��';,.��"s����';g�':fr Saves boUer repairs. Saves from 15 to 40 per 00. 1887, at 12 O'clock nOOD, at which time tbe proposals 

.rEBFEC7' 
NEWSPAPER FILE cen�. of fuel . ).arge heat.lng surface. No ra- will be opened. d18tmg surface. No back preSRure. Thor-oughly uttlizes the exhaust. Strong and dur-

The Koch Patent File, for preserVIng newspapers, 
IIJIIjzIJZ\nes. and pamphiets. has been recently improved ana priC<l reduced. Subscribers to the SCIENTIFIC All. 
ERICAN and SCIENTIFIC AMERICAN S{TPPLEMENT can be 
supplied for the low price of l1JiO by mall, or 11.25 at the 
oftIce of this pape. Heavy board sides ; Inscription 
•• SCIENTIFIC AMERICAN," in l(ilt. Necessary tor 
every one who wisbes to preserve tJie paper. 

Address IIIUNN & CO., 
Publishers 8cI1'-TD'IC A 1RlJ1'IlAJI', 

ab1e. Over 5,OCO in U8e. Send for circular. 
WM. BARAGWANATH & SON, .w West Division Street, Chicago, Ill. JAS. B. CROUTHERS, M. E., Gp'leral East­

ern Manager, 112 Liberty Street, New York. 

� New Catalogue of Valuable Papers 
oontalned In SCI1I:NTIFIC AMERICAS SUPPLEMENT, sent 
tne of Ilhat-t;e to any address. 

. MUNN do CO • .  36) Broadway, N. Y. 
..... . 

SHAFTING DEPARTMENT Couplings, Hangers, Shafting, Pulleys. 
EDISON MAC H I I E  WOR KS . sale.room ���:: �:���!;. New York. 

P U L L E Y S H A N  C E R 8 PROGRESS MA OH I N E  -WORKS, I F R ICTI ON' CLUTCH E8� 4. ���- �i!..c:;,�i:: v_ 

Proposal 8  for three (lve .. h.'ad 'J'ravellin" 
Crane. complete, three Su pports .If.]" such 

Cl'an es, and oue 11'011 F " ame fo . . R Bll i l du'lr. 

. W A SHI:G-;i;�, Y>�t�lj-�¥"
Eil�iS87. Sealed prOpOsals will be received at tbe Navy Depari­ment, Washington, D. C., until 12 o'clock Doon. on 1.'hurs­day, the 15tb day of September, 1887, at which time and place they will be opened in the presence of bidders, for 

furnishing the necessary material and labor and con­structing, delivering and erecting the iron work for the 
��PE��t�fIJ�:.ea��eit�:� �::r���! ��:�:Tii��e t::�: comslete, including attachments pertaining thereto, .. fhr 
�

e
c .. 

r
i�

n
:�g;3::�:�iY� 

atJ��� !�rlh Y:!':y :::�����Dd specifications. copies of wYiich, together with all ·other information eSAential to bidders, way be obtained at the Otllce of the Civil Enl(ineer at said Navy Yald. Propo. sals must be made in accordance with forms which will also be furnished on applicatloo to that Otllce. Proposals mllst be made In duplicate and Inclosed in envelopes marked U Proposals for Overhead Travelling Cranes complet�, for Iron Suppor!:.s for .such Cranes, and 
Iron Frame for a Buildtn:li'" and a�dreslSed �.() the Secre-
ta

H.��:ef!�;�1 �:a.a:��':s'::.:':' n;.:s��'l.'it�..ge� any'or all bids, as, In his judgment, the Interesto of the Government may ro;�lAJl c. WH I'I'NF.V . 
...... 01 ... ... 

© 1887 SCIENTIFIC AMERICAN, INC.
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Inside POl.!"e. (�nch i n serti on ... _ _  -: :J  cents a line. 
)Jack " agot·, ('ltcll i lll!ieriion - - - 81 .00 a line. 

The above are charges per agate hne-about . etght 
words per line. ".Phis notice shows the width of th� ��Lle, 
and is set -in agate type. Engravings mav-':.ou.a adver­tisement8 at the same rate pe:r alZ'jlJ"'� �lne, by measure­
ment, as the letter ures'!'. ..,uvertisements must be 
!eceived a'" :'��::';dt.lon office as early as Thursday morn­ilig to .appear in next issue. 

. 5 6th ANN UAL EXH I B ITION 
OF THE 

A M E,R ICA N  I N STITUTE 
OF THE CITY O F  NEW YORK. ' .  " . , W:iU 'open to the Publ i c  September 28th 

ELECTR ICAL I N V EN TI O NS w ill h�ve precedence. and form its most attractive fea.. 
tura. ExhibitCJrs in this department should address JOSEPH'. WETZLER, 175 Potter Building. New York. 
Other departments and all details to GENERAL SUPER­
INTK�nENT, American Inetitute, Astor Place, N. Y. 

GATE CITY STONE FILTER CO)(PANY " 0III0e,' 46 MURRAY ST., N.  Y. 
MCE�� ��J'ls�°J!'.!?R-point, N .  Y. 
A Natural Stone FiUe,' 
and Porcelain or Stone­

ware Jars to hold 
the water. 

NO M ETAL USED. 
All COlll1Jll[ON Metal. gen-erat:tG°J:g�In::�eci� Metals. 
NO CHARCOAL, BAND. or 

OTHER COMPOUND USED. 

T�fth�VfNG{j:tG;�ll��L 
CHARCOAL b .. NO CHEMI­CAL EFFECT on WATER. Our China FLters all have the Patent 

ICE-CHAMBER, which does nOt admit the MELTED ICE to min-
�A�WR�he PURE FILTERED 

Best an d Cheapest Filter Ever Olfered to the Public. 

Telegraph and-Electrical 
SUPPLIES 

lfedical BatterIes, Inventors' Models, Experl. 
dlental Work, and flne brass castings. Send for 
!lI,\talogue C. E • .JONES & BKO. Cincionatl, 0. hiBiWpc.I'to.Dt to us that you mention this paper. 

Address : The Amer/aan Writing 
MaChine Co., Hartford, Conn.; 

New York Office, 237 Broadway. 

THE COP Y ING PAD.-HOW TO MAKE 
and how to UMe i with an engraving. Practical db ectioDS 
how to prepare the gelatine pad, 1\))4 ,uso tlte Q.Iltiine ink Pltt,:���h 

t�e
e c

�g\e���
e

t���t� �&-W
c����

p�f�r£e��il:� 
Contained in �CIENTIl!'IC ·A:!nERICA.N SUPPLEMENT, No. 
43S. Price 10 cents . .ql'or sale at this office and by all 
newsdealers in all parts of the country. 

USEFUL BOOKS. 
Manufacturers, Agriculturist.s, Chemists, Engineers. Me­

chanics, Builders, men of leisure, and profeRsional 
men, of all classes. need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
a.t very small cost. A comprehensive catalogue of 
useful books by different authors. on more than fifty 
different Bubjects, has just been published for free 
circulation at the office of this paper. Subject.s clas .. 
Rifled with names of author. Persons desiring a 
copy, have only to ask for it, and it. will be mailed to 
thcm. Address, 
M U N N  & (J O . ,  361 IIroadway, New York. 

Mention thIs paper. 

PAT E N T S .  
lII ESSRS. MUNN & co., in connection with the pubU­

. cat!on of , the SCIENTIFIC AMERICA�. continue to ex­
amine im provements. and to act as Solicitors uf Patents 
for Inventots. . 

��!:n
�ri'� �':,s!.n'i:':::eJ:,r.�w!ia�..{mt.onio�� 

prepa.rAtIOn of Patent Drawings, Specifications, and the 

gt��:,.
u��na1:, !�J'l}���rg�

S 
Jg�nrr�;:����s;��

e
��i�e: 

Co. also attend to the preparation of Caveats. Copyrights 
for Books. IJabels, Reissues. A ssi/imments. and Reports 
on Infringements of PfLtents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms 

A pamphlet sent free of charge. on appJication. con­
taining" fun information about Patents and how to pro" 

'-cure them ; directions concerning- Labels, Copyrights, 
Designs, Patent8, Appeals. Roissues, Infringements, Ag.. 
sbwments, Rejected Cases, lIints on the Sale of Pa­."nts. etc. 

We also send. free oj charge, a SynopsIs of }'oreign Pa. 
·tent"·  I�ws, showing- the co�t. and method of Recurin� 
patents in all the prinCipal countries of the world. 

MIINN &; CO� 'Soliciton of Palenl., 
361 Broadway, New York. 

BRANCH OFFICES.-No. 622 and 624 F Street, Pa· 
cilia Building, near 7th Street, Washington, D. C. 

The Dunning Patent Wrought I�D Boiler, THE AMEnI�AH �BL� TELEPHIE�� WIth Self-Feeding Coal M&j{azine. Is the Best for 
• 

LOW PRESSURE STEAM HEATINQ. . 95 M I LK ST. BOSTO N,  MASS AND lNSlUtES A WARM HOUSE DAY AND NlGHT. • 
O V E R  1 3,0\)0 I N  (T";E. . . .  
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, ...... to p ... tbrougb .ny doorwb.r • •  largor one cRllnotbo us.d. In oddl- 7th, 1876, No. 174,465, and January 30th, 
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New Y o rk Central Iron W o rks, T , Look Box 4,0 ��:va. N, .... U. 8. A. he transmission of Speech by all known Send for nnw Illustrated Catalogue with I'nII deoCrIPllon aDd Price.ljA. 
AGENTS W AlIITED. forms of Electric Speaking Telephones in-
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"lAVE MA�J&tI;r.fp�aVEM[N1S 
tlOT FOUND ��HER t¥KES 
1'HAT WtLLWELL REPAY AN 
INVESTIGATIO N  
lr{ ,TI\OS1,��I�E TO SECURE; 
THE BESr SAFE 

.MARVIN SAFE co. 
H E W  YORK, PHILADELPM I /\, 

'LO N DON. INeLAN D. 

FIRE AND W ATER-PROOll' BUILDING FELT. FmE-PBOOF PAINTS. STEAM PACKINGS. BOILEB 
COVERINGS, ETO. 

Samples and deacriptlve Price List free by mail. 
It W. JOmtS JrlT'G CO., 87 IWDEN LANZ, N. '1 .  

NEW ANTISEP1'IC COMPOUND.-
Description . by Prof. A. Barlf. of an antiseptic compound 
reooutly discovered by him, an d an account of his suc­
cessful experiments In preserving food with it. Con­
wined in SC lENTIFIC AMERICAN SUPPL}I�MEN 'I\ No. 
33�. Price 10 cents. To be bad at this office and from 
all newsdealers. 

Tbe most 8ucces.fll l l,ubl'lelltor 
for Loose Pulleys i ll use. 

VAN DUZJ;:N' S 'pATENT 
LOOSE P U L L E Y  O I L E R. 
Highly recomlllended by those who 
have used them for the past two 
years. Prices very reasonable. Every 
user of machinery should have our 
.. Catalogue No. 55 ;'/ sent free, 
VAN DUZEN & TIFT. Cincinnati, O. 

G. PACKIliG, BOSE, 
AND ALL OTHER KINDS OF . 

:a. U S  EI m El.  Q. C)  0 :0 & ,  
--' ...... '-A. N I () A L  .Dil .'&N�:;-"U"lhtIN'o-:'P1fttjoOSES� 

The Largest and·Most Extensive Manufacturers in America. 
THE GUTTA ' PEReHA AND RUBBER MFG •. CO. 

New York, Chicago, San Fl'ancl.co. TOl'onto. 

I have adjusted more Trusses to Ruptured 
people than any othel'mlln on thls ()ontlnent. 
Now that thetrnth of the perieetcnl'c of Rup­
ture is cstabUshed� all you should do is to 
beware of frauds. uver 100,000 people use my 
inventions. The Seienttfte Trnss, patented 1887, is especially deSigned for vCl'y large cases. 
Withon' belts, leg straps and pressure on hip. 
Send 60. Stamp for Dlustrated Book. Valuable information. Address either ()HAS. ()LJJTHE, 
()ol'Dcr 1IIaln and HUl'On Streets, Bnlfalo, N.Y 0' or Toronto, Onto 

. , 
CHARTER'S GAS ENGINE. 
The safest. most reliable and economical Motor In 

existence. 
Independent of Gas Works a n d  Macitines. 

2 to 25 H. P. So it can be used atl1IwluTe. 
M a kes Its Own C as 

AT COST OF ABOUT 
66 Cf'nts per M Feet . 

A Saving of 25 to 85 � cent 
'in�'::t���?ed over all 0 er Gas 

Chicago A�ent : H. H. LATHAM, 
42 Dearborn Street. 

New York House : 12 Cortlandt Street. 

Williams & Orton Mfg. CO. 
P .  O. Box 148. STERLING, ILL. 

- � -- - - ..... - -- --- .. ;'" .-- -

BA R RE L  MACHINERY. 
E. 0\ B. BOUIES, 

BUFFALO. N. Y. 

STEIM PUlPS for Hot or Cold, Fresh or 
Salt Water; for Oils, Naph­

tha, Tar' for Cane mee, Liq\lOf$. Syrups Scum; for Am­
monia, Alkalies, Extracts, ACiIIs;Wr Thick, Volatil�, Vis­
cous or Foul Liquids. etc. Vacuum Pumps of the 
highest efficiency. Filter Press Pumps. Air, Gas and Acid Blowers. Air Compressors_ Etc. 
BUILT BY GUILD & GARRISON, Brooklyn. N. Y. 

WIT H ERB Y, RUGG & RICli A  anSON . Manufacturers 
of Patent W ood Working Machinery of every descrip­
tion. Facilities nnsurpassed. Shop formerly occupied 
bv R Ball & ( '0., Worcester. Ma ••. Send for Catalogue. 

To Business Men. 
The :value of the SCIENTIFIC A MERICA'" as an adver­

tising medium cannot be overestimated. Its circulation 
is many times greater th4n that of any similar journal 
now published. It goes into all the States and Territo­
ries, and is reaa in all the principal libraries- and reading 
rooms of the world. A business maD wants something 

��:r�
h

ft�!
O -:::�i�i:�i��:�e

rF�i�n b� ���t�\�:w:e 
advertises In the SCIENTIFIC AMERICAN. And do not 
let the advertising 'agent Inlluence you to sUbstitute 
Borne other paper for the S('J,ENTIFIC AMERICAN. when 
selecting a list of publt�ttons in wn lOa yuu deCIde It is 
for y�:)Ur interest to adverti8� This is frequently done, 
for the reason tnat tne agent gets It larger eommission 
from t�e papers havinll a small circulation tb."n is allow-
e'\.,�� �a��!!�n� j}:r�����D of this page. or ad-
dress MUNN & CO" Publlsb l'rs, 

361 Broadway, New Y ork . 

by the above patents, and renders each 
individual user of telephones not furnish­
ed by it or its licensees responsible for such 
unlawful use, and all the consequence!> 
thereof, and liable to suit therefor. 
WA.TERBURY IIIA.LLE.l8LE IRON COMPANY, 

WATE R B U R Y, CO N N .  
MALLEA.BLE 

A N D  GRAY I RO N  

CASTINGS. 
FITTINGS £01' STEAM, GAS &: WATER. 

AGENTS WA N TED (Snmples FREE) for 
Dr. Scott' s beautiful l�l ectl' i c  Co .. -
sets, Bru altes, H e h _ ,  Etc. No 
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Pop1llar Sclentille Paper In the World. 
Only 83.00 Il Year, incl ll di n g  l·ostIlKe. Weekly. 

li� N u mbers a Y ea ... 

Titlll wi dely ci .. cul ated and splendidly !lIustrated 
paper Is published weekly. E:very number eontalns six­
teen pages of useful infolmation and a large number of 
original engravings of new InventI ons and discoveries. 
representing EngineerIng Works, Steam M achinery 
Ne1V Inventions, Novelties in Mechanics, Manuf:lctures, 
Chemistry, ll:lectricity Tel egraphy. Pbotography. Archi­
tecture. Agriculture, Horticnlture. Natural ITlstory. etc. 

A ll ( :lllsses of Reuders lind in the SCIENTIFIC 
AMERICAN a popular fe·'ume of the hest sc!entUlc tn­
fDl"JDIIthm of the day; and·1t Isthe aim of the puhlishers 
to JOresent It In an atlractlve fonn. avoldlng as much as 
possible abstruse term.. To every Intelligent mind. 
this journal alfords a 'constant supply of instructive 
readin�. It Is promotive of knowledge and progress In 
every community where it circulllteS. 

Terms of SU b8C1' ipti oll.�One copy of the SCIEN­
TIlI'IC AMERICAN will be sent for me vear-52 numPers­
postage prepaid. to any subscriber in the United States 
or Canada, on receipt of ·t .... ee d o l l n 1'8 by .the pnb­
lishers ; six month s, '1.60 ;, three months, $1.00. 

Club •• -O n e  e)ltra copy of tbe SCIKNTIFIC AMERJ­
CAN wil ' be su pplled gratiS for every clUll of five su1Jicf'fb .... 
at '3.00 esch ;  additional copies at same proportionate 
rate. 

The 'safest way to remit is by Postal Order. Draft, or 
�xpress Money Order. MOnt�y carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but - is at the sender's risk. Ad­
dress ai I letters and make all orders, dra:ts, etc., Pd.Y" 
able to 

::tv.CUNN &; CO., 
36 1 B roadway, N ew York. 

T � E  

Scientific American Supplement. 
This Is a separate and distinct publication from 

THIC SCIENTIFIO AM I<RICAN. but is uniform therewith 
in Size, every number containing sixteen large pages. 
THE SCIENTI FIC AM ERICAN SUPPLI�MICNT is published 
weekly, and inclUdes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the prinCipal departments of Science and the 
Useful Arts, embraCing Biology. Geclo!tYt Mineralogy, 
Natural History, Geo!,raphy. A rchreology, Astronomy. 
Chemistry , ElectriCity, Lil'(ht, Heat. M echanical Engi­
neering, Steam and Railway Engineering, Mining, 
Ship BUildtng, Marine Engineering. PhotQgrHphy. 
Technology. Manufacturing Industrles. Sar.itary En­
gineering. Agriculture, Horticnlture, nOmf.Otlc Econo­
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information pertaining to these and allied 
subjects is given, the wbole profusely iJlu8trl\ted witb 
engravings. 

The most impurtant En�,ineering Works, 1\1 echanisms, 
and Manufactures at home and abN"d are represented 
and described in tbe SUPPLEM E�T. 

Price for the SOPl'I,EMENT for the United States and 
Canada. $5.00 a year, or one copy of tbe SCIENTIFIC AlIl­
EUICAN and one copy of the SUPPLEMI�NT, both mailed 
for one year for $7.00. Address and remit by posml 
order. express money order, or check� 

lllUNN & Co • •  3 6 1  Broadway, N. Y •• 
Pilblishers SCIENTIFIC AlIlEltICAN. 

To ForellJ.l S .. b8Cribe .... -Under the faclllt1e& of 
the Postal Union. the SCI E�T1lI'IC AM I<RIOAN Is now sent 
by post direct from New York, with regularity, to sub­
scribers In Great Brimin. India. Australia. and all other 
British colonies j .to France, Austria, Belgium, Germany, 
KUBsia, and all other European States ; Japan. HrazU, 
MeXICO. and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4. goU, for SCIENTIFIC AM ERICA"'. one year ; $9. gold 
for both SCIENTIlI'IC AMERICAN an i S('PPLEMENT ior X:aa::XT . .A. T:J: <> N" O'le year. Tbls lnclndes postage. which we pay. Remit 

A N A C K N O W  L E D  G M E N  T 0 F S U P  E R I O  R I T V Of Dosml or express money order. or draft to order of . . 
I MUNN & CO .. 361 Broadway, New York, 

The best evidence that the JENKINS BROS. VALVES. JENKINS STANDARD PA CKING, and JENKINS 
DISCR have extraordinary merit. and are held In hlab ""teem by the pnbllc, Is thot they are being (mitGtet:l and C01JhI,ur(ett,d. The Imitations resemble the orl�lnal In appeorance only ; they lack the general excellence of the PRINft'lING IN""S 
Ilennine. Our friends and c�8tomers will sustain us in our endeavor to man,ufacture the best Iloods, by not o.c- , ;,a, ..tnII.. • 
cepting any goods unless stamped a8 above. Thls
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. 
ary by the frandulent use of our name, THE " Scientific American " is printed with CH4S 

and tn protect the public from beln. deceived-by unprincipled parties pJaetng lml�ions on the market. ENEU JOHNSON & CO.'8 INK. Tenth and Lo� 
JENKINS BROS .. 71 John St., N. Y. ; 105 · Milk St .• Boston ; 13 So. Fourth St.;Phlla. ; M Dearborn St •• Chicago. llard Sts� Phlla., and 47 Rose St., opp, Duane St • •  N. Y .  
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