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THE ITALIA. 

This week we illustrate this celebrated Italian armor­
clad, a vessel which, says Engineering, has aroused 
more interest in naval circles than any other war ship 
since the French La Gloire was the means of introduc­
ing armor plating as a method of defense for first­
class ocean-going war vessels_ 

The Italia and her sister ship the Lepanto were com­
menced about ten years ago. In design they were an  
immense step on anything that had preceded them. 
One cannot help admiring the courage of the Italian 
naval authorities,in laying down these two vast and 
costly ships, comprising so much in their design that 
was open to criticism and necessarily invol ving features 
of doubtful advantage. This reproach, however, may 
be brought againllt all modern war ships, for the abso­
lute data we have to go upon in the present day is of 
so meager a character that no one can pronounce with 
any degree of certainty what would be the practical 
fighting value of any particular class of design. Until 
the world sees a great naval war every one is entitled 
to an opinion, and hence the vast gulf that divides the 
doctrines of our most renowned professors. 

The Italia was built at Castellamare, on the Bay of 
Naples, and the Lepanto at Leghorn. It will be re­
membered that in 1877 the Italian parliament sanc­
tioned what may truly be described as a spirited naval 
policy. It was decided to build sixteen battle ships of 
the first class, ten of the second class, and twenty 
cruisers_ Italy had then afloat the powerful armor­
clad Duilio, and her sister ship, the Dand olo, was 
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being pushed forward at Spezia. These are iron ships, 
each 10,400 tons, of the Inflexible type, having turrets 
placed in a similar position to those of the latter vessel, 
while the ends depend on subdivision and on an ar­
mored deck for protection from fatal damage. The 
Italian vessels were commenced before the Inflexible, 
and, therefore, cannot in any way be said to have been 
copies of the English ship. In them external armor is 
placed on a citadel 107 feet in length, and descending 
for about 6 feet below the water line. This c�ntral 
distance of 107 feet is the only part of· tb� ship's side 
which is protected by vertical exterior armor. A design 
based on these lines soon attracted hostile criticisms 
from Sir Edward Reed, who, during the construction 
of the vessels, expressed his opinion that they were 
exposed "beyond all doubt and question " to speedy 
destruction, and that the Italians" were pursuing a 
totally wrong course likely to result in disaster." 

In spite of the strictures of our ex-chief constructor, 
the Italians not only followed up their plan of design un­
daunted, refusing ,to put outside armor on the ends of 
their ships, but actually had the temerity to abandon 
outside protection altogethel'-a step which must have 
fairly taken their critic's breath away. The result is 
the Ualia and the wonderful ships of the same class 
which have followed her. 

The following are some of the particulars of design 
of the ItaUa and Lepanto : 

Length between perpendiculars .. . . . . . . . . . . . . . . . . . . .  . 
Breadth of beam at water line . . . . . . . . . . . . . . . . ... . . .  . 
Breadtli of beam at npper dec.k .... . . . . .. . . . . . . . ... . 

ft. in. 

400 6 
78 9 
65 6 

THE ITALIAN IRONCLAD ITAL� 

[$3.00 per Year. 
ft. in. 

Draught of water forward . . . . . . . . . . . . . . . . . . . . . . . . .  . . 26 6 
Draught of water aft . .  . .  .. .... .... .......... ..... 30 6 
Draught of water mean. . . .  .. .. .. . ...... .. .. .. .. .. . .. 28 0 

Area of immersed midship section . . . . . . . . . . . . . . . .. . 1,770 sq. ft. 
Displacement at load draught . . . . .. . . . . . . . . .  . ...... 13,480 tons. 

Length of armored tower on fore and aft line ..... . .  . 
Breadth of armored tower across ship (extreme) .... . 
Len21;h of armored tower per 86 .................... . .  
Breadth of armored tower .... . . . . . . . . . . . . . . ... .. . . . . 
Distance of stem from armored tower . . . . •. . . . . . . . . .  
Thickness of side of tower, Including armor . . .  , . . . . 
Thickness of. armor on tower ... . . . . . . . .. . .. . . .... . .  . 
Thickness of armor on breastwork . ... . . . . . .. . . . . . .  . 
Height of center of heavy guns above water line .. . . 
Height of top of tower above water line . . . . . . ...... . 
Height of upper deck above water line, forward . .. . 
Height of upper deck above water line, aft .. . . . . . . .  . 
Height of npper deck above water line, amidships .. . 
Height between upper deck aud battery deck . . .... . . 
Height between battery and second deck . . . . . . . . . . .  . 
Height between second and armored deck .. . . . . . . . .  . 
Depth lower deck below water line, amidships, sides 
Depth of hold under lower deck . . . . . . . . . . . . . . . . . . . . .  
Extension of ram beyond forward perpendicnlar . . .  . 
Distance of point of ram below water line . • . . . . . . . .  

Machinery. 

ft. in. 
88 6 
72 il 
911 0 
52 9· 

170 0 
3 3 
021 

018 

32 8 

30 0 

25 0 

23 0 
22 6 
7 9 
7 9 
7 6 
5 6 

21 0 
6 4 
8 6 

Number of engines.. . . . . .. . . . . . . . . . . . . . . . . . . . .. . . . . .  4 sets 
Number of cylinders. . . . . . . . . ... . . . . . . . . . . . . . . . . . . .  12 

Number of propellers . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .. 2 

Diameter of propellers . . . . . . . . . . . .  _ . . . . . .. . . . . . . . .  . .  19 6 
Nnmber of boilers. c .. _ . . . . . .  _ . . . . ....... . . . . . . . . . . . 26 
Number of furuaces (three to each boiler) . ... . . . . . . .  78 

Total grate area . . . . . . . . . . . . . . . . . . . . .. . . ... . . . . . . . . . .  1,521 sq. ft. 
Length of ship, fore and aft, occupied by engines, ft. in. 

coal, and boilet's. . . .  .. . .. .. .. .. . .. .. . .. .. . .. .. .. .. . 250 0 
(Continued on page 325.) 
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J titutiiit �mtfitau. 
IJ[PORTANT DECISION IN THE EDISON ELECTRIC 

LIGHT SUITS. 

In May, 1885, the Edison Electric Light Co. brought 
a number of suits for infringement of its patents 
against various electric light companies and others 
using incandescent plants. These suits were about 
eighty in number, and thirty of them were contested 
by the United States Electric Light Co. , of New York. 

Last April the latter cases were argued before Judge 
Wallace of the United States Circuit Court, and he has 
just rendered a decision against the Edison company. 

From a broader point of view than that of the 
magnitude of the interests directly involved, the de­
cision is of importance. It is based on the interpreta­
tion of Section 4,887 of the United States patent laws. 
This is the weH known clause limiting the duration of 
an American patent to the term of the shortest foreign 
patent which may have been granted before it was 
granted in this country. The ground of the defense 
was that a patent for the same invention had been 
taken out in the Austro-Hungarian empire for one 
year, and by proper process was extended to two years, 
and expired on July 21, 1883. This date was prior to 
the commencement of the suit. The American patent 
bore an intermediate date of granting, August 22, 1882 . 

The decision covered the following points. The suit 
was brought subsequent to July 21, 1883. The court 
held that it could have no jurisdiction if the American 
patent expired on that day along with the Austro-Hun­

'l'he safest way to remit I. by draft. p08tal order. express money order. or garian patent because suit was brought nearly two years r�i8tered letter. 
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the inventor applied abroad, that section 4,887 should 
not apply. This Judge Wallace disallowed. 

The injustice done by this much debated clause of 
our patent law is very evident in the present instance. 
Mr. Edison appears as the uncontel'ted inventor of an 
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may depend on many other causes. 
Much might be done by appropriate legislation in 

placing the relations of American /lond foreign patents 
on a better basis. The Industrial Union has had 
little effect. It is not in international action that the 
remedy is to be found. As the law now stands, the 
United States gives far greater privileges to foreigners 
than she receives from other nations. In England, for 
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tional tribunal or regulation, the obvious defects in 
that portion of our patent law relating to foreign pat­
ents and patentees might be brought into a better con­
dition. International agreements inevitably lead to 
complications. America in the regulation ·of her in­
dustries and commerce should be as free as possible 
from foreign limitations. In these respects above all 
she should be independAnt. The action of the Patent 
Office and of our circuit courts, where patents are in 
issue, should not be based upon transactions with for­
eign officials and bureaus. In Congressional action 
only can a remedy be found. 

.,., . 
THE UNDERGROUND PIPES OF LARGE CITIES. 

The increasing requirements of modern civilization 
are well illustrated by the extent and variety of under­
ground pipe systems now employed in large cities. 
Thus there are in actual operation : 

1. Pipes for conveying and delivering illuminating 
gas. 

2. Pipes for conveying and deli�ering fuel gas. 
3. Pipes for conveying and delivering drinking water, 

and for fire purposes. 
4. Pipes for conveying salt water for street sprinkling 

and for fire purposes. 
5. Pipes for draining, and carrying off sewage and 

surface water. 
6. Pipes for delivering hot water under high pressure, 

for heating purposes and power. 
7. Pi pes for delivering cold water under high pres­

sure, for power. 
8. Pipes for delivering live steam under pressure, for 

heating purposes and power. 
9. Pipes for delivering compressed air, for purposes 

of power and ventilation. 
10. Pipes for producing power where required, by 

vacuum or suction, and for ventilation. 
11. Pipes for conveying letters and packages, by com-

pressed air and by vacuum. 
12. Pipes for regulating clocks, by compressed air. 
13. Pipes for conveying mineral oils. 
14. Pipes for electrical wires for electric lighting, elec­

tric rail ways, telephones. and telegraphy. 
15. Pipes for power ropes for driving machinery, 

moving street railway cars, etc. 
••••• 

i THE CARNEGIE 'SAVINGS BANK. 

The firm of Carnegie, Phipps & Co. , of Pittsburg, 
issued during the present month a circular to their 
employes, offering to take deposits from them not to 
exceed $2,000 for each individual, and to allow six per 
cent interest on the money. This offer was coupled 
with a statement that the firm, as hitherto, would con­
tinue to lend money at bond and mortgage to intend­
ing builders of homes. At the end of the circular the 
men were exhorted to adopt the practice of saving and 
investing some part of their earnings as a provision 
against 'old age. This offer represents what may be 
justly termed an advanced form of profit sharing. The 
rate of interest and the conditions are such that there 
is little probability of the banking account giving any 
profit to the firm. Too much praise cannot be awarded 
to the members of the partnership for showing so great 
and so judiciously conceived an interest in the affairs 
of their workmen. Price 10 cents. For Bale by all new8dealers. 
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upon a flat plate instead of a cylinder, as in the Edison 
and Bell devices. 

Mr. Berliner, in his paper, reviewed the history of 
the telephone; the phonautograph, invented by Leon 
Scott and patented in France in 1857 ; the invention of 
Charles Cross, described in a sealed communication to 
the French Academy of Sciences, April 30, 1877, but 
which was not read until after Edison produced his 
phonograph. To Cross Mr. Berliner gives the credit of 
having first suggested the idea of a feasible plan for 
mechanically reproducing speech. He also referred to 
the graphophone, invented as an improvement on the 
phonograph, and the lately perfected phonograph of 
Edison, both of which use wax for receiving the im­
pression instead of the tinfoil first used. In the gramo­
phone a polished metal plate, generally zinc, is given 
a coating of etching ground, composed of beeswax 
digested in cold gasoline or benzine, which is extreme­
ly sensitive to the touch, but protects the plate from 
the influence of acids. 

As the plate is revolved by clockwork, the stylus of 
the recording apparatus, which has a lateral instead of 
a vertical motion, as in the earlier inventions, cuts a 
waved line through thA etching ground. The plate is 
etched with a solution of chromic acid, the groove.being 
deepened by" rebiting," and placed in the reproduc­
ing machine. The latter is constructed on the same 
principles as the recorder, but of smaller dimensions 
and with more rigid mountings, the stylus being tipped 

1titufifi t �mtritlu. 3ZI 
which has been described and illustrated in the SCIEN -I photographic clubs and others. It is said to have num­
TIFIC AMERICAN. In it the recoil of the piece when bered nearly 1,000 pictures. Over 6,000 persons visited 
once fired is utilized to throw out the empty shells, ram the exhibition. 
home fresh charges, and, at the same time, keep a col- -----_.HII-4.�1 -------

umn of cool water moving about the barrels to prevent Ae&lon o:f W.&er upon Wool Flbera. 
heating. Left standing upon its tripod by a retreating Pure and, before all things, soft water, that is, water 
army, it will keep up a rapid and murderous fire upon which contains as little foreign admixtures as pos­
the advancing pursuers to the last second of effective- sible, is Ijust as indispensable for a good finishing 
ness, and, if properly handled, may be made to scatter as it is for washing and dyeing. It imparts to 
its deadly bullets along the ranks of an enemy, like a the wool a soft feel, and maintains its natural 
stQrm of iron hail blowing in his face. luster without increasing it noticeably or changing it 

Maxim first attracted attention in this country shortly 
after Edison had found a means of subdividing the 
electric light. As will be remelDbered, .Edison used 
carbon filaments of bristol cardboard in his vacuum 
lamps. There being no such thing as a true vacuum 
in nature, the lamp when it left the mercury pump 
still contained enough oxygen to insure the gradual 
disintegration of the carbon loop. Maxim constructed 
a lamp on similar principles and filled it with the 
vapor of gasoline, which, when the carbon had been 
worn away by combustion. deposited a like amount of 
thA same material on the threatened part, thus keeping 
the carbon loop in repair. But it stained the glass of 
the lamp also, and was little used, but was neverthe­
less an original idea, as was also the making of carbon 
loops out of carbon cut from gas retorts. 

into a shiny water luster. A continued treatment of 
teaseled cloth with hard water is just as injurious as 
one with soft water is advantageous. Any one wish­
ing to lDake the trial can easily satisfy himself of the 
truth of this statement by teaseling two piece!! of cloth, 
equal in all respects, the one with well water, the other 
with distilled water. Rain water also is very well 
suited for imparting to the wool fiber a soft feel and 
an agreeable luster. In the good old time, the ma.­
jority of smaller manufacturers immersed finer grade 
napped cloth in a vat of carefully collected rain water 
for several days after teaseling or after the first steam­
lustering, and considered this method as one imparting 
an especially delicate feel and nice, deep luster. 

with iridium to prevent its abrasion by continuous There is great alarm in Central Em'ope at the con­
friction, and reproduces the sounds in much the same tinual movement of Russian troops toward the Aus­
manner as the phonograph. In the demonstration Mr. trian frontier. L'A 'Oenir Militaire quotes the journals 
William G. Fischer sang into the receiver parts of of this district to the effect that the 19th (Stawropol) 
.. Auld Lang Syne " and" When I Can Read My Title division of the Russian army, long stationed in the 
Clear," and Mr. Berliner recited into it a verse of northern part 'of the Caucasus, is on its way to the 
"Mary Had a Little Lamb." When the plate was Austro-Russian frontier. Russian diplomatsinsist that 
etched and placed in the reproducing machine, the the continual movements of large bodies of troops 
sounds were reproduced with considerable fldelity to toward the Austrian frontier is in accordance with the 
the originals. . Czar's desire to strengthen the western limits of the 

This luxury, if we may be permitted to so call it, can­
not be indulged in by the large manufacturer of our 
day. Still, the small manufacturer may, whenever he 
produces a specially handsome line of cloth, go to this 
little extra manipulation-prO'Oided that sufficient 
quantities of soft water are at his disposal. Long riv­
ers generally contain the best and softest water, which 
is doubtless due to the fact that the water is exposed 
to the ameliorating influence of air and sun for a longer 
time. The water of creeks and mountain streams is 
generally hard. Finishers living in a large cloth manu­
facturing district in Germany, through which a river 
flows, aver that its water in spring is not as good as at 
other seasons, because at this season it receives large 
quantities of water from the surronnding mountains 
and other immediate sources. Some even go so far as 
to assert that they are able to recognize the goods fin-

KILITARY NOTES. 

The recent assertion of General \ W olseley that, if 
100,000 hostile soldiers were landed on the British 
Isles, they could not be successfully opposed, because 
of the meagerness of �the present military establish­
ment, had the effect of waking up the old fogies of the 
war office, and setting Britain's legislators to think­
ing. The Premier made a very neat point on the Gen­
eral, who is said to be considerable of a martinet,· by 
demanding to know how he could expect silent obedi­
ence from his subalterns, while himself publicly criti­
cising his superiors. But he couldn't disprove the 
General's assertion that the country is wholly unpre­
pared for war, save on paper, and so the breach in dis­
cipline and etiquette committed by the soldier was 
passed without further reproof, a large sum of money 
voted for the army, and steps taken toward reorganiza­
tion on an effective basis. 

General W o18eley seems to have thought that the 
urgency of the case warranted even so grave a breach 
of diSCipline, and the approving action of the com­
mander in chief of the forces, the Duke of Cambridge, 
would imply that he did not overestimate the gravity 
of the situation. Though nominally only Adjutant­
General, it should be remembered that Wolseley, in all 
likelihood, would be called to command IlIhould trouble 
come, for he has beeu called, perhaps not altogether 
facetiously, "England's only general;" and hence it is 
not at all strange that he should prefer to resign, in­
deed, he offered to do so, rather than shut his eyes any 
longer to what he regarded as fatal prrors in the man­
agement of the army. 

British troops have done great things in their day, 
and in the face of overpowering numbers, too, as when 
Wellington, with 25,000 men, some of them Spaniards 
and Portuguese and of no value, turned upon his 70,000 
pursuers under Ney, at Busaco, in the Peninsular war, 
and beat them; aud again when, in the Crimea., Col. 
Scarlet with a single brigade of cavalry, the" Heavy" 
brigade, charged successfully 10,000 Russian horse. 
These are but specimens of what the British soldier can 
do. History abounds with similar instauces. But in 
those days, there is reason to believe, brawn aud cour­
age were of more value than now, when the direful ma.­
chine gun and its cousin, the magazine rifle, have come 
into general use. The soldier whose nerves cannot 
stand the approach of cold steel has heart enough for 
the work behind the machine gun battery, and may 
prove a very demon with a repeating rifle on a half mile 
range. 

And so it is that the British drum-beat, though heard 
around the world, is too widely distributed to make a 
deafening noise, and even in the British Isles it is 
scarcely more than a clatter when compared with the 
drum-beat of the Continental armies. 

One of the results of General W olssley's alarm was to 
give a large contract to our countryman Hiram Maxim, 
the inventor of an automatic machine gun that may 
fairly be called one of the wonders of this age, and 

empire, and have no other signification, but military 
Europe seems to be agreed that it means preparation 
for a war that is inevitable, and for which the Czar 
and his advisers are diligently seeking a pretext. 

• Ie • •  

PHOTOGRAPHIC NOTES. 

A Oontinuous Magnesium Powder Light.-On page 
200 of the March 31, 1898, issue of the SCIENTIFIC 

AMERICAN is shown in Fig. 1 a method of blowing 
magnesium powder into a flame of alcohol by means of 
a pneumatic bulb. Dr. H. G. Piffard recently exhibited 
an improved method by which a continuous current of 
compressed air or oxygen gas, regulated by suitable 
stop cocks, forced the magnesium powder very evenly 
and rapidly out of its reservoir into the alcohol flame, 
producing an enormouswagnesium flame of high actinic 
power. The oxygen intermingling with the magnesium 
particles aided its rapid combustion. The flame can be 
kept up as long as the powder is s1lpplied. An ordinary 
cylinder of compressed oxygen, snch as is furnished for 
the lime light, was employed. 

The OeUulograph.-This beautiful new style of photo­
graph was lately exhibited before -the New York So­
ciety of Amateur Photographers, and is made by Mr. 
C. Theo. Cain, of Owensboro, Ky. A positive is made 
on glass with collodio-chloride emulsion, toned in the 
usual way, and then transferred on to a sheet of white 
celluloid. The process is quite simple. The resulting 
picture looks very similar to the well known ivorytypes. 
The sheet of celluloid can be easily embossed, shaped, 
and moulded into beautiful'designs. It Illakes a very 
novel and durable picture. 

Lantern Slide Mats.-A simple but quick way to con­
struct dies to cut out lantern slide mats is to take a 
clock spring, file one edge down and bend it around a 
block of the desired shape of the mat, having the filed 
edge inward. Suitable holes are punched in the steel 
spring, through which screws pass, to fasten it to the 
block. The spring projects about one-fourth of an 
inch above the surface of the block, and when put in 
place presents a sharp cutting edge. The block should 
be made of hard wood. The paper is folded in four 
thicknesses, placed on the die, and is cut out by tap­
ping on a hard wood block with a hammer, the block, 
of course, resting on the paper. 

Purple Tones on Wet Plates.-To obtain purple tones 
it is customary to tone the plate before fixing with a 
solution of bi.hloride of pe.lladium ; but we have found 
a way of producing a brilliant purple tone during de­
velopment. 

The following is the formula for the developer: 
Water. . .. . ... . ....... ... .. . . ....... . . . . ..... . . .... 4, ouuces. 
Acetic acid ... , . .  . . . . • .  • •  . . .. ........... . ... . ... I!O minims. 
Pyrogallol . . . . • . . • . .. . . ... ... . . . . .. .... . . .  . . . . . .  . .  .• " £l"&in. 

The developer acts somewhat slower th!l.n iron and 
acetic acid, yet it -proceeds gradually and rapidly. It 
is quite important to get, as near as possible, the right 
exposure. 

After fixing in a hypo. bath one to six, the plate will 
have a beautiful purple tint, which is generally ad­
mired in transparencies and lantern slides. 

Exhibition of Photographs.-A very large exhibit�n 
of photographs was held in Boston, Mass., between 
May 7 and 12, comprising the work of three �ma.teur 

ished with water of the spring season. 
. 

It is obvious that the influence of water at a high 
degree of temperature must be much more intense upon 
the wool flber, and naturally obstinate wool may, by 
treatment with hot or boiling water, be made more sen­
sitive and pliable. If, after the nap-teaseling out of 
full water, the cloth is loosely rolled upon rollers, and 
immersed for five or six hours in water of from 1700 to 
1900 F., it will assume a very nice feel, and a good, 
smooth face, with a dull luster. The cloth, being with­
drawn from the bath after the specified time, must be 
unwrapped at once, taken into the washing machine 
warm, and rinsed with cold water for from one-half to 
three-quarters of an hour. By this treatment with hot 
water the wool fiber is to a certain degree lixiviated. It 
voids a peculiar slimy substance, after the removal of 
which, by rinsing, the fiber becomes more pliable. By 
omitting this rinsing and permitting the slimYfilub­
stance to coagulate again upon the fiber, the principal 
effect is lost. 

Here, also, this rule may be applied: The softer the 
water the greater the effect; and it has been found that 
the good appearance of the cloth is increased by the 
age of the water in the reservoir, that is, the oftener 
it has been used. It is natural that the foreign ingre­
dients will separate from the water the oftener it is 
heated. At any rate, the reservoir must occasionally 
be emptied and cleaned, on account of the constantly 
forming sediment. Pieces of cloth which have been 
prepared for teaseling in the customary manner also 
becolDe much softer in such a water, which, as afore­
said, had been used repeatedly. They teasel much 
more quickly, and take a softer and fuller nap than 
those treated with fresh water. 

Our remarks referring to the operations in which the 
influence of water upon wool is to be considered, are 
also applicable to the treatment with steam in the 
steam lustering, steaming, and making ready for the 
needle. As is well known, steam is nothing more than 
water in a very finely divided form, and united with 
heat. Here, also, we find the ameliorating influence of 
the water upon the wool fiber accomplishing the de­
sired· effects, largely increased by heat.-Industrial 
Record. 

. . .. .. 
The Flour Prodoe& o:fa Week. 

According to the Northwestern Miller of May 11, the 
Minneapolis mills made 168,600 barrels of flour that 
week, and shipped 163.665 barrels, of which 47,800 bar­
rels went abroad. The market is unsettled and dull, 
with prices higher. The St. Louis mills made 63,750 
barrels that week. The market is fairly firm, but rather 
dull. The two largest mills at Winona., Minn., are 
temporarily idle, owing to high water in the Mississippi. 
The Indiana State conventiou was held at Indian­
apolis, with a large attendance, and decided to join 
the national association. The millers of the west-cen­
tral Illinois district met at Sf)ringfield recently and 
forlDed a strong district organization. Thirty leading 
firm were enrolled and signed an agreement to work in 
harmon,. 
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AN IMPROVED CABLE GRIP. 

A device more especially designed for u!;e as a cable 
grip in connection with the handling of miners' cars, 
and which is simple and effective, containing no 
springs, has been patented by Mr. William .T. E. Carr, 
ol Leavenworth, Kansas, and is illustrated herewith, 
Fig. 2 sllowing a side elevation and Fig. 3 a sectional 

CARR'S CABLE GRIP. 

end elevation. On the casing is permanently formed a 
stationary lower jaw, A, in which the cable is clamped 
by the movable upper jaw, B, both jaws being pro­
vided with soft metal dies to prevent the wear of the 
cable. The movable jaw has an upwardly extending 
plate sliding in a recess in the casing, on the upper 
edge of which plate operates a cam, E, provided with 
trunnions, D, which form its fulcrum, and an operat­
ing handle, as shown in the perspective view. On the 
handle, near the cam, is a lug adapted to engage the 
upper inclined edge of the arm, C, of a bell crank 
lever pivoted on the front plate of the casing, the other 
arm of the lever engaging a pin projecting from the 
jaw plate through an aperture in the front plate of the 
casing. The trunnions of the cam are supported in 
vertically adjustable bearings, movable up and down 
by set screws, whereby the wear of the jaw upon the 
cable can be taken up at any time. To secure the grip 
upon the cable, the operator moves the handle toward 
a vertical position, when the cam presses the movable 
jaw downward, and the pin projecting from the jaw 
plate through the front of the casing moves the bell 
crank lever thereby. By turning the handle downward, 
the pressure of the cam lever is released, and the pin 
acting on the wedge-shaped top end of the other arm 
of the bell crank lever operates it to raise the jaw plate 
and move the jaw upward out of contact with the 
cable. The soft metal dies in the jaws can easily be 
replaced by new ones when worn out. 

.. ,. t ... 
COLLISION OF LOCOMOTIVES-BEATRICE, NEBRASKA. 

We are indebted to Mr. Charles A. Atkins, of Bea· 
trice, Neb. , for a photograph showing the position in 
which the locomotives were left after a collision be­
tween two trains which recently occurred at the above 
place. The Beatrice Exp1'e8s says : 

Switch engine No. 4 .  manned by W. A. Waddington, 
was doing some switching, being at the time of the ac­
cident about to take a string of cars out on the main 
track. Not being aware of the near approach of a train, 
the switch was left open to 
allow them to pass out. 
Train No. 95, a freight 
which runs between Edgar 

Ititufifit �mtritau. 
people ran toward the place from all directions. The 
switch engine was completely knocked out, her front 
resting on the pilot of the other, all wheels on the 
right side being about four feet from the ground. Her 
tender went crashing through the end of a freight car 
and was likewise left in a dizzy position. The freight 
engine was less unfortunate. Though moved com­

pletely from the track, the bursting in of the 
front end by No. 4's cylinder head and the 
smashing of hoI' cow-catcher was about the only 
damage noticeable. The whole thing will pro­
bably cost the company about $12,000. 

It certainly was the result of gross carelessness 
on the part of some one. Fortunately no one 
was inj ured. 

.. .. I. 

AN IMPROVED CAR COUPLING. 

A car coupler having but few parts, and sim­
ple and strong iu construction, while it may be 
quickly and easily removed from the drawhead 
and readily replaced, is illustrated herewith, 
and has been patented by Mr. Luther B. Samp­
son, of Rochester, N. H. The coupling pin is 
attached by a crosshead to a guide rod, both 
passing through aligning apertures, one in the 
rear of the other, in the drawhead, the aper­
ture receiving the cou pling pin also having a 
space at the top to receive a weight or block 
attached to the pin, to carry it from an un-
coupled to a cou pled position, when the block 
bears upon the link, and acts to hold the lat­

ter in horizontal position. The guide rod has at its 
lower end a horizontal toe, preferably detachable, lim­
iting the upward movement of the guide rod as the toe 
comes in contact with the under face of the drawhead, 
and a short distance above such toe there is a longi­
tudinal slot in the rear of the guide rod. A lever is 
pivDted in the rear of the drawhead, bearing at its up­
per end against a bifurcated sliding block, between the 
inner faces of which is a slightly projecting tongue 
adapted to enter the slot in the rear of the guide rod 
when the latter is in raised posi­
tion, as shown at the right hand 
in the picture, thus retaining the 
coupling pin above the link open­
ing. As the link enters the draw­
head it strikes against the forward 
ends of the bifurcated sliding block, 
these ends then exteniling forward 
on each side of the guide rod, forc­
ing the block backward and with­
drawing its central tongue from the 
slot in the guide rod, allowing the 
latter and the coupling pin to drop 
down to the position shown at the 
left hand in the picture. At the 
lower end of the lever pivoted in 
the real' of the drawhead is ar­
ranged a weight, designed to keep 
the upper end of the lever at all 
times in contact with the rear face 
of the sliding block, and this weight 
is preferably in link form, projecting at nearly a right 
angle from the lever, the aperture thus formed permit­
ting the passage of the guide rod of the coupling pin. 
The raising of the coupling pin and the parts con­
nected with it may be done in any of the well known 
ways from the sides or the .top of the car. 

.. I .... 
THE largest cannon in the world is in Ghent, Bel­

gium. The diameter of bore is 2%; feet. 

(MAY 26, 1888. 
AN IMPROVED RAILROAD SWITCH. 

A railroad switch which can be easily changed to 
connect the main track with a side track, and which is 
very simple in construction, has been patented by Mr. 
Henry D. Baldwin, of Shullsburg, Wis. , and is illus­
trated herewith. The switch is placed between the 
outer main rail and the outer side rail of the side 

BALDWIN'S RAILROAD SWITCH. 

track, the switch having one straight and one partly 
curved rail section, both secured on a switch plate held 
to turn on a pivot secured to one of the ties, two ends 
of these rail sections being slightly beveled, while their 
other ends are adapted to connect alternately with 
the ends of one of the rails of the side track or of the 
main track. A switch rod is secured to the under side 
of the switch rails, and connected in the usual way 
with a lever for shifting t.he switch. As shown in tha 
illustration, the switch is turned so that a train can 
pass from a side track on to the main track. When the 
operator desires to close t.he switch to the siding, he 
moves the switch rod outward, by means of its lever, 

SAMPSON'S CAR COUPLING. 

so that the beveled end of the partIy curved switch 
rail is disconnected from the main track rail, and 
the beveled end of the straight switch rail is thrown 
in contact with the inside of the outer side track 
rail, whereby the inner main track rail is made con­
tinuous. 

.. , . . ... 
Asbestos to ProlDote Filtration. 

Viscid liquids, such as are obtained in processes of 
artificial digestion, may 
be filtered, according to 
W. Fresenius (Ztsch. f. 
Anal. Chern.), by the aid 
of finely picked asbestos 
fiber. Not only is the fil­
tration of such fluids ex­
ceedingly slow, but the 
filt.rate often passes turbid 
even through paper of the 
closest texture. To filter 
such a fluid, Fresenius ad­
vises to dilute with water, 
add some recently igni ted 
asbestos, and shake the 
mixture vigorously. After 
about twelve hours the 
suspended m a t  t e r s will 
have subsided, leaving the 
supernatant liquid perfect­
ly clear. This is to be si­
phoned off and the residue 
to be washed once 01' twice 
by decantation, and then 
passed t.hrough a glass fun­
nel, the neck of which con­
tains a pellet of IlSbestos. 
If the first part of the fil­
trate runs off cloudy, it is 
returned to the funnel un-

and St . .Toe, at this time 
came thundering around 
the curve at the rate of 25 
miles an hour, and instead 
of keeping the main track 
it very naturally c a m  e 
down on the 4-spot stand­
ing on the switch .. Wad­
dington saw the train com· 
ing, heard the engineer of 
95 whistle for down brakes, 
and started to back up, 
but soon saw a collision 
was inevitable and jumped 
from his cab to the ground. 
The engine on the regular 
freight was in charge of 
Engineer Harry Wyman, 
and both he and his fire­
man jumped from the cab 
after Wyman had reversed 
his engine. The distance 
was short, however, and 
the speed of the oncomiftg 
train was slacked but little. 
The crash of the collision 
was heard for blocks, and COLLISION OF LOCOMOTIVES-BEATRICE, NEBRASKA. til it passes clear. 
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MAY 26, 1 888. ' \  
Dn'ROVED FEED :MECHANISM FOR SAWING MACHINES. 

A feed mechanism specially adapted for �hingle or 
box sawing machines, and having a pivoted frame sup' 
porting the block carriage, with means for imparting a 
swinging motion to it, has been patented by Mr. Joseph 
W. Frank, of Emporia, Fla. , and is illustrated here­
with. The block carriage itself is not shown, and may 
be of any approved construction, but its pivoted sup­
porting frame may be seen at the right in the illustra­
tion, a front extension therefrom passing between 
guides to prevent wabblin g  in its up and down move' 
ment. On the under side of the pivoted frame is a 
slotted arm, pivotally connected by a link with an arm 
fulcrumed on the main frame, the bottom edge of the lat­
ter arm being engaged by a friction roller held near the 
edge of a wheel secured to a transverse shaft in the lower 
front part of the main frame. There are apertures i n  
the arms forming the pivotal connection through the 
link with the bottom of the pivoted frame, to increase or 
diminish the amount of thro w  given to the frame, by 
the required adj ustment with the pivoted ends of the 
link. On the other outer end of the transverse shaft in 
the lower front part of the main frame is a friction 
wheel, the rim of which engages a friction pinion on a 
shaft above, operated by It crossed belt passing over the 
saw arbor, so that when the latter is rotated it also im' 
parts motiou to the shaft carrying the friction pinion. 
The inner end of t.he latter shaft is held in 3, bearing on 
the main frame, but its outer end rotates in a beari ng 
on a pivoted arm, to which a weight is' attached on the 

FRANK'S CIRCULAR SAWING MACHINE. 

free end , the outer end of this pivoted and weighted 
arm being also connected, through a link and transverse 
shaft on the top and front of the main frame, w ith a 
catch, whereby the arm may be held up so that the 
friction pinion rotating in a bearing thereon will be 
held out of contact with the friction wheel. When the 
saw arbor is operated, and this arm carrying the friction 
pinion is freed from the catch and held in its lowest po­
sition by the weight, the shaft in the lower front part 
of the main frame will be rotated; communicating an 
up and down motion to the pivoted frame carrying the 
block to be sawed, feeding the block upward on the 
SaW. The block is of such length that when the pivoted 
frame is in its uppermost position, the saw has cut It 
shingle or board off of the block on the block carriage. 
When shingles are to be cut, the block is tipped by 
suitable mechanism, when the fr(l.me is in its lowermost 
position, to give the desired taper. To stop the motion 
of the feed frame, the operator has only to move the 
upwardly extending arm a1. the right into its catch, 
thus lifting the friction pinion out of contact with the 
friction wheel. 

MASON'S MUSIC CHART. 

j'citutifi c !mtricau. 
AN IMPROVED GATE. 

A gate that is adapted to swing or slide, and so con­
structed that it can be swung inwardly or outwardly, 
and slid back and forth, is illustrated herewith, and 
has been patented by Mr. Frank William Berning, of 
Ottawa, Ohio. It is mounted on a frame of iron rods, 

323 
-

IIIPROVED CHECK·ROW ATTACHMENT FOR PLANTERS. 

A check-row attachment for planters, designed for 
use in connection with a rope or wire secured in the 
field in the usual manner, has been patented by Mr. 
Isaac Jackson, of Kingman, Kansas, and is illustrated 
herewith, the smaller figure showing a plan view of 
the mechanism at one side of the machine. In the 
bottom of each seed box is an aperture registering 
with a downwardly extending tube, reaching into the 
furrow opener or runner of the planter, while a bar 
held to slide transversely on the bottom of each seed 
box is provided with apertures to register or disconnect 
simultaneously with the apertures in the bottom of the 
seed boxes. Each outer end of the bar sliding trans­
versely in the bottom of the seed boxes if! connected by 

:BERNING'S GATE. 

I a rod with a check-row attachment, the mechanism of 
which is worked to discharge the seed at regular in­
tervals by balls attached to the rope or wire secured 
in the field, this rope or wire being guided through 
the attachment by the pulleys, A A. The rod con­
nected with the sliding feed bar has slots in which 
lugs are held adj ustably to be engaged alternately by 
arms on the under side of the gear wheels, B, rotating 
on studs secured to the frame of the check-row attach­
ment. On top of one of the gear wheels are secured 
four radial arms, each arm having a slot in its outer 
end, through which passes the rope or wire, the knots 

w ith a vertical side and inclined sides, and suspended 
from the hinge post t.hrough this frame. The outer 
pointed end of the frame has pivoted thereto an in­
clined bar or rod, which has a grooved roller at its 
lower forward end, upon which one of the lower bars 
of the gate is adapted to move, the upper end of this 
bar having perforations, w ith which the bent end of 
another bar is adapted to engage, the latter bar being 
pivoted to the side of the frame near the hinge post. 
By adjusting this rod in different perforations, the gate 
may be raised and held up in winter to clear the snow. 
The frame on which the gate is mounted has a grooved 
roller upon which one of the upper bars of the gate is 
adapted to move, and also a hook in which a lower bar 
is adapted to move, and which serves to steady the gate. 
To use this construction as a swinging gate, it is only 
necessary to slide it back sufficiently to have the latch 
clear the post. For further particulars with reference to 
this invention address Jos. Unterbrink, Ottawa, Ohio . 

. " , . 

AN IMPROVED MUSIC CHART. 

or balls thereon being of a size sufficient to engage the 
slotted ends of the arms, thereby moving each arm 
along as each ball passes through, and moving alter­
nately inward and outward the rod connected with the 
sliding feed bar, whereby the seed is fed through the 
tube and into the runner to be deposited in the furrow. 

In our issue for January 21 last we gave an engraving 
of this invention, b ut as the arrangement of some of 
the letters was not quite as it  should have been, we 
now present it again. It is a simple and efficient de· 
vice for use in connection with pianos and organs, for 
,transposing music from one key to another. It is illus­
trated herewith, and has been patented by Mr. Charles , 
S. Mason, of El Modena, Los Angeles County, Cal. A ; JACKSON'S CHECK.ROW ATTACHMENT FOR PLANTERS. card, which forms the body of the chart, is provided 
with three rows of letters, representing in three series 
the notes of the scale, as shown in section in the small 
figure. The letters represent the notes of the natural 
scale and sharps larger than the flats, while the flats 
are printed in red, so that when they are superposed 
upon black they may be readily distinguished. The 
card has projections upon its bottom edge adapted to 
fit into the wider spaces between the black keys of the 
keyboard to locate the chart with reference to the scale 
of the instrument, and is provided with appropriate 
indices and numerals representing the signatures. An 
apertured card, with three stripes of different colors, is 
arranged to slide over the other one, the apertures be­
ing in the order required for showing the letters of the 
different chords of the various keys, with an aperture 
also for exposing to view the figures on the rear card 
representing the signatures, the top line or color stripe 
representing the tonic or first chord, the second line the 
subcdominant chord, and the third line the dominant 
chQl'd. The chart, which only costs $1. 25. cannot be 

wrongly placed upon the instru­
ment, and the rapidity and simpli· 
city with which changes can be 
made from one key to another are 
obvious at a glance . 

• • •  
Porcelain S"ot. 

U nder this name small white 
globules of porcelain are made in 
Munich. They are made to take 
the place of ordinary lead shot used 
for cleaning wine and medicine bot­
tles, as porcelain is entirely free 
from the objection of producing 
lead contamination, which is often 
the result when ordinary shot is 
used. ,Their hardness and rough 
surface producing, when shaken, 
greater friction, adapt the porce" 
lain shot well for quickly cleaning 
dirty and greasy bottles, and as 
they are not acted upon by acids 
or alkalies, almost any liquid can 
be used.-Rundschau ,. Am. Jour. 
Pharm. 

The !ltroke of the feed bar and rod can be increased or 
diminished by adjusting the lugs on the latter, so that 
it will require a longer or shorter time for the apertures 
of the feed bar to register with those in the bottom of 
the seed box. 

... f e , " 
AN IlIIPROVED WINDMILL MOTOR. 

A motor adapted more particularly for connection 
to a lever operated by the pump rod of a windmill is 
illustrated herewith. and has been patented by Mr. 
George C. Hunter, of Chebanse, IlL A main post or 
upright is fixed to a suitable base. and at one side of 
this post is fixed a shorter one, supporting one bearing 
of a main driving shaft., carrying on its outer end a 
fly wheel and a couple of belt pulleys, through which 
power may be conveyed for URe as desired, the other 
bearing of the shaft being in the main post, and car­
rying in front of this post a cone of chain wheels or 
pulleys. There is on top of this post a metal saddle. 
the pendent arms of which afford bearings for a short 

HUNTER'S AUXILIARY MOTOR FOR WINDMILLS. 
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upper shaft carrying a sprocket wheel, from which a 
chain belt passes downward to one of the cone pulleys 
on the main driving shaft, the saddle being adj ustable 
by a screw at the top, whereby the tension of the belt 
may be adjusted as desired. Ranging vertically on 
the front face of the main post is flxed a metal guide 
plate, on which slides up and down a pawl-carrying 
head, on a central pin of which head is fitted the 
lower end of a pitman rod, the upper end of the rod 
being connected to the outer end of a lever fulcrumed 
to a suitable support on the windmill tower, and con­
nected with the vertically movable pump rod, driven 
directly from the windmill in any ordinary or ap­
proved way, of which the details are not shown. The 
pawl-carrying head is shown in Fig. 2, the pawls being 
pivoted to diagonally . opposite parts of the head in 
such way that they have a solid bearing when they 
alternately engage the belt to drive it as the head re­
ciprocates. Each pawl has a projection at its pivoted 
end, a spring connecting the projections of both pawls, 
and acting normally to throw the free ends of the 
pawls into engagement with the cross bars of the link 
belt. Each pawl is also provided with a face recess in 
which is fixed a pin that enters a slot at one end of a 
metal link, the springs holding the pawl pins at the 
outer ends of the link slots, so that when one of the 
pawls engages one side of the link belt, the other 
pawl will be disengaged from the other side of the belt, 
each pawl alternately coming into engagement as the 
pitman moves up and down, thereby imparting con­
tinuous rotary motion to the driving shaft. The speed 
of the latter may be regulated by setting the pin which 
connects the pitman with the lever operated by the 
pump rod at a greater or less distance in or out from 
the fulcrum of the lever. 

• • • • • 
The Per1'ected Phonolrraph. 

The improvements in the phonograph have now been 
carried to such a degree of perlection that the instru­
ment is practically ready for general introduction. 
Undoubtedly means will be hit upon from time to 
time to enhance the value and efficiency of the phono­
graph, but it stands to-day, in our opinion, far more 
practical and complete than was the type writer when 
first brought out and placed on the market. Back of 
all the tall talk and exaggeration on the subject, for 
which the daily press is chiefly responsible-certainly 
not those who are introducing it-is a machine of ad­
mirable performance, whose utility is so wide and va­
rious that it is hard to determine just which work 
will give it the largest fields of employment. And then, 
too, aside from the practical use, is the wonder-for 
wonder it is-t.hat not only can the human voice be 
registered, but . it can be duplicated in countless elec­
trotypes. We may be wrong, but not greatly, in be­
lieving that this century will be memorable above 
others because it is that which flrst preserved articu­
late speech for after time. All poetry, of every age, 
is full of the yearning, one of the deepest in human 
nature, for the voice whose gentle greeting could be 
heard no more, and yet this tender sentiment will be 
gratified, and each elusive tone and accent now has 
conferred on it 'a perpetuity that is not an attribute of 
even the graven stone or brass.-Electrical World, 

• • • • • 
A Good Word Cor Leghorn •• 

There is no better fun in the world than keeping 
chickens. From Boston-and all fads originate there, 
says a contemporary-the hen fever is sure to spread 
over the South and West. If you catch it, pay atten­
tion to these few simple rules : Buy Leghorn hens-no 
others lay as well as these Italian fowls-and feed them 
liberally with a va.riety of grains. Give them all the 
scraps from the table in a hot mess each morning, with 
plenty of red pepper and burnt bones. Keep their 
quarters clean and well ventilated, and be sure that 
they are warm in winter. Water they should have in 
plenty. Herein lies the essence of an poultry wisdom. 
Act upon it, and you will have-with twenty hens and 
.a. couple of roosters-enough fresh eggs to supply your 
household all the year round. And, after all, what 
delicacy is there that equals an egg taken warm from 
the nest and popped into boiling water for one's break­
fast ? 

.. t e  • ., 
THE Thursday's lecture on April 19, on " Public 

Health in India," was delivered at thp. Parkes Museum, 
London, by the Hon. Mr. Justice Cunningham, who 
spoke as the representative of an association which has 
for some years past made the public health in India its 
especial care. The lecturer stated that the annual 
death roll in India was probably nearer seven or 
eight millions than five, which was the official return 
for the year 1885. The following statement shows how 
largely the death rate is contributed to by diseases 
which we here recognize as preventable :  

TOTAL DEATHS I N  1885. 
Cholera . . . .  . . .  . . . . .  . . . .  . . . .  . . . .  . . . . .  . . . .  . . . .  . . . . . . 385,928 
Small-pox . . . .  . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  80,630 
Fevers . . . . . . . . . . . . . . . . . . . . . . . . . .  .. . . . • . . . . . . . . . . . . . .  8,396,239 
Bowel complaints . . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . .  293.638 
Injuries . . . . . . • •  . . . .  . . . .  . . . . . . . . . . . . .  . . • . . . . . . . .  . . . l'3.262 
Other causes . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  937.900 

Total. . . . . . . . .  . . . . • .  . . . . . . . . . . . • • .  . .  5,177,600 

J'titufifi t �tUtrjtllU. 
Al IIIiU'ROVED LASTING TOOL. 

A special form of pinchers for shoemakers and sad­
dlers, which will not tear or disarrange the thinnest in­
sole, is illustrated herewith, and has been patented by 
Mr. Joseph R. Jacques, of Hancock, Mich. On the 
under tlide of the lower jaw of the tool are ears, be­
tween which is pivoted a lip that is curved upwardly 
and forwardly, to contact, in use, with the lower jaw, 
the under surface of the lip being corrugated to pre­
vent .slipping when the lip is utilized as a fulcrum in 
using the tool. The lip thus forms a rocking fulcrum 
for the tool, and when not employed falls down out of 
the way. Differing from a rigid lip, which would be 
liable to slip and draw the inner sole from the upper, 
the pivoted lip remains stationary when in use, and 

JACQUES' LASTING TOOL. 

facilitates drawing the leather quickly in the direction 
of the middle of the last. Upon the outer surface of 
the upper jaw is a projection adapted for use as a 
hammer. 

. ' . J . 
Projection oC a Globule oC Liquid In 'he Spheroidal 

State. 

Instead of heating the globule in a metallic capsule, 
polished so as to give perfect reflection, Professor P. Co­
lardean recommends, in Buguet's Journal de Physique, 
the use of the ever brilliant surface of mercury as the 
mirror. The mercury is placed in a porcelain capsule, 
and the whole is heated on a water bath to a tempera­
ture of 2120 Fah. Next a drop of ether is allowed to 
fall upon the mercury, and from any source of light a 
beam is directed upon it by means of a. prism arranged 
for total reflection. The reflected beam of light is 
caused to fall upon and pass through a convex lens or 
regular objective, and thus there is produced upon the 
screen a sharply defined image of the drop. The mer­
cury retains its heat long enough for convenient ob­
servation of the projection of the phenomenon.-,Ri­
vista Scientijico-Indust,·iale. 

[MAY 26, 1 888. 
On the Detec&lon and E.&lma'ion oC DIacenta In 

Orchil and Cudbear. 

BY OHRISTOPHER RAWSON, 1!'.I.C., I'.C.S. 
Various methods have been proposed from time to 

time for detecting the presence of magenta in orchil 
and cudbear. But on account of the difficulty hitherto 
experienced in completely separating orsein from salts 
of rosaniline, there are few, if any, published methods 
which are sufficiently delicate to detect very minute 
quantities of magenta in these coloring matters. H. 
Crossley* precipitates the magenta by ammonia, and 
E. Knechtt makes use of caustic soda for the same pur­
pose, but tlince rosaniline is appreciably soluble in 
alkalies, a small quantity of magenta would be entirely 
overlooked · by the employment of either of these me­
thods. Liebmann and Studert saturate a solution of 
the orchil or cudbear with sulphurous anhydride, and 
after filtering, add either acetone or aldehyd, when, if 
magenta be present, the color of the liquid changes 
from red to violet. They state that by this ¥action 
-b per cent of magenta in cudbear can be detected. 
In making use of this process, on account of the cud­
bear which remained in solution after saturating the 
liquid with sulphurous anhydride, I have been unable 
to detect such a small quantity. 

The method which I have to propose is based upon 
the complete precipitation of the coloring matter of 
orchil and cudbear in an aqueous and alcoholic solu­
tion by basic acetate of lead, followed by an excess of 
ammonia. Magenta, under the same conditions, re­
mains in solution. 

From 1 to 2 grammes of cudbear (or an equivalent 
amount of orchil liquor) are boiled with 50 c. c. of 
alcohol, and afterward diluted with 100 c. c. of water ; 
15 to 20 c. c. of a strong solution of basic acetate of lead 
(sp .. gr. 1 '25) are then added, followed, after stirring, 
by a similar quantity of strong ammonia. The mix­
ture is filtered, and if the amount of magenta present 
is to be estimated, the precipitate is washed with a solu­
tion containing 1 part of ammonia, 5 parts of alcohol, 
and 10 parts of water ; otherwise the washing lUay be 
neglected. With pure cudbear the filtrate is quite color­
less ; if magenta be present it is eit,her colorless or pink, 
according to the amount of ammonia present in the 
solution. The liquid is then acidulated with acetic 
acid, when the presence or absence of magenta is at 
once made apparent ; in the case of pure cudbear or 
orchil the solution remains colorless, whereas, if a sal t 
of rosaniline be present, the well known color of ma­
genta is immediately developed. If further proof be 

� • • • • wanting, a small piece of worsted yarn may be dyed in 
I1IPROVED UTENSIL FOR EXTRACTING GRAPE SEEDS. the solution and afterward . tested in the usual way 

A simple and serviceable implement for extracting with such reagents as hydrochloric acid, caustic soda, 
the seeds from grapes before eating them, and which and a mixture of hydrochloric acid and stannous 
may be made in quite ornamental patterns, is shown chloride. 
in the accompanying illustration, and has been pa- By means of this method I have been able to detect 
tented by Sarah E. Toucey, of New York City (P. O. with certainty 1 part of magenta in 100,000 parts of 
box 2425). It has a flat pick, with a sharpened point cudbear. 
on its end in line with the handle, a cavity in its top For determining the amount of magenta present, I 
face,. and a cutting blade projecting laterally from the make use of a colorimetric process. A standard solu­
pick, its point forking out therefrom a short distance I tion of pure magenta is prepated so as to contain -rt1r 
within the point of the pick. The top of the grape milligramme per c. c. It il! acidulated with acetic acid 
can, with this utensil, be quickly sliced off by the cut- : in order that it may be under the same conditions as 
ting blade, so as to uncover the grape seeds, when, by the solution to be tested. The latter is made up to a 

TOUCEY'S GRAPE SEED EXTRACTOR . 

known bulk, say 250 c. c. (or, if magenta present be 
very small, concentrated to 100 c. c. and the whole taken 
for estimation), and an aliqnot part run into a Nessler 
tube and diluted to 100 c. c. The standard solution of 
magenta is then run from a burette into a second cylin-
der in such quantity that the depth of color is equal to 
that in the first, as in the case of N esslerizing ammonia. i The amount of magenta present in the sample of cud­

i bear or orchil nnder examination can be then readily 
calculated. In place of Netlsler tubes the colorimeter : or Lovibond's tintometer might be used with advan­
tage. 

i It will no doubt be apparent from what I have already 
stated that this method is capable of detecting very 
mnch smaller quantities of magenta than the mann­
facturer of cudbear would ever think of using for the 
purpose of adulteration. But as the amount present 

. can, at the time, be easily and readily estimated, there 
i is little danger of genuine cudbear which may have I become accidentally contaminated with a trace of ma­
I genta being pronounced sophisticated. 

. . ' .  In a valuable paper on the . .  Detection of adultera-
mtroducmg the flat pomted pick beneath them, they t· . h'l d db " F  B . 11'1. l b ' 

b d'l  . . IOns In orc 1 an cu ear, . rem l:i emp oys asiC 
can e rea I y receIved III the cavity and removed tat f I d f d te t· ta d th b . 

'th t · . . 
th d'  

ace e 0 ea or e c lUg magen an 0 er asiC 
WI ou lUJurlUg e e Ible part of the grape. coal tar colors. Some time previous to the publication 

.. I • I • of that paper, however, I tried the same reagent at 
PEROXIDE of hydrogen, according to Dr. Love, of i the suggestion of my friend Dr. E. Knecht, but a con­

St. Louis, is a lDOSt valuable agent in the treatment siderable amount of cudbear still remained in solution, 
of diphtheria, ozrena, and in all cases of cancerous ul- and it was only by adding an excess of ammonia or 
ceration and of suppuration or necrosis. He employs soda that it was completely precipitated.-Chemical 
it in a solution containing 0'5 to 3 per cent, using most News. 

I • . • . •  
frequently, however. a strength of one per cent, dilnt-
ing the commercial " ten volume " peroxide with two THE Bank of England is the most extensive banking 

or three times its volume of water. Of its value in I institution in the world. It employs over 1, 000 clerks, 

clearing away and effectually deodorizing the decolD- I and its buildings cover 8 acres. 

posing exudate in cases of diphtheria he speaks in the • Journal Qfthe Society Of Dver8 and Oolortsts, vol. ii., p. 23. 
most emphatic terms, and he regards the remedy also t Ibid., vol. ii . •  p. 58. 
as one of great usefulness in scarlet fever, whooping + Journal qf the Society Of Chemical Indtt8try, vol. v., p. 287. 
cough, and other specific diseases. l MUth. Il. Techn. GewerlJemuseuma in Wlm" 1887, 37. 
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THE ITALIA. 

(Continued from first page. ) 

The estimated wei/lhts of the hull, armor, eb., were 
given approximately as follows : 

Ton •. 
Hull . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5,000 
Armor of armored deck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,200 

Armor of citadel . . . . . . . . . . . . . . . .  . . . .. . . . . . . . . . . . . . . . . . . . . . .  000 
Armor of ammuuition shaft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246 
Armor of chimuey. . . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  552 

Total weight of armor . . . .  . .  . .  . . . .  . .  . . . . . . . . . . . . . . . . . . .  2,898 

T�.ak backiug . . . .  . . . . . . . .  . . . .  . .  . . . . . .  . . . .  . . . . . . . . . . . . . . .  114 

The total weight of the machinery Is abont . . . . . . . . . . . . . . .  2,200 
The armament consists of four 43 cm. (110 ton) R. L. 

R. guns supplied by Armstrongs. 'L'here are eight 15 
cm. (6 in.) Armstrong breechloaders. Six of these are 
carried on the upper deck, two being respectively bow 
and stern chasers. There are. six smaller quick-firing 
guns of 57 mm. caliber. 
. There are machine guns, comprising twenty-two 
Hotchkiss and quick-firing gnns for the boats and 
landing parties. There will also be a number of Maxim 
guns. 

There are four torpedo ports arranged on the broad­
side, two ahead and two astern. 

The two sets of engines for driving each of the Italia's 
twin screws have each three cylinders of equal size 
arranged in line on the shafting. At full speed they 
all take steam direct from the boiler, but in ordinary 
working the foremost cylinder of each set alone takes 
steam from the boiler, and exhausts into the other two 
cylinders. There are thus six cylinders to each propel­
ler. The engines are placed amidships, the boilers 
being placed fourteen before and twelve abaft them. 
The. shafting runl:l under the after boilers. It is this 
unusual arrangement of the boilers which gives the 
vessel the somewhat peculiar appearance due to the 
position of the six chimneys, which it will be seen by 
our engraviIlg are placed in two groups of three each 
before and abaft the barbettes. The latter are placed 
en echelon, and each one carries two of the monster 
lOO-ton guns. The barbettes are contained] in an 
armored casemate, which is supported by the unar­
mored structure of the ship, a point in design that has 
raised many adverse comments from naval critics in 
this count!I>Y. The space thus inclosed is entered from 
below through an armored shaft, which leads below 
water to the space between the forward and after sets 
of engines. This armored tube serves as an ammuni­
tion shaft. The bases of the chimneys in each group 
!lore also protected by armored belts. The plated deck 
completes the armored protection of the ship. This 
deck extends from stem to stern, the armor being of 
steel, and 3 in. thick. The body'plan of the ship shows 
this deck in a uniform curve extending from side to 
side. Where it springs from the skin of the vessel it is 
about 5 ft. 6 in. below water line, and at its highest 
part it is about 1 ft. 6 in. below the level of the water. 
These figures are those which were allowed for in the 
design, but we believe, as 8 matter of practice, the 
Italia, like so many other war ships, has accumulated 
w�ight during constructio"n, so that the deck is more 
submerged still. It is this under-water arrangement 
of the armored deck that has been so unfavorably 
criticised, and it may be noted that in the succeeding 
ships, Re Umberto, Sicilia, and Sardegna, the crown 
of the deck has been raised considerably above the 
water level, so as to conform more nearly to the ar· 
rangement followed in our own smaller protected ships 
of the Mersey type. 

Jeitutifi t �tutti,au. 
stated 17'8 knots. The power developed by the engines 
was considerably short of the contract. It was ex­
pected to get 18,000 indicated horse power, but there was 
a very large falling off from this. There was, it is said, 
a difficulty in getting air down to the furnaces, and the 
necessary amount of coal could not be burnt. Altera­
tions and improvements are now in course of considera­
tion, and no doubt will lead to an increase in the power 
developed. 

To BuUden and All Who Contemplate Bu1ldlne. 

A large number of the builders in the United States 
and Canada keep on file, not only for their own benefit, 
but for the use of their customers, all the numbers of the 
ARCHITECTS AND BUILDERS EDITION of the SCIENTIFIC 

AMERICAN, which they are pleased to show to per­
sons contemplating building, and they find their busi­
ness has been promoted by so doing. From the work­
ing plans so fully given in this publicatwn, after the 
design for the elevation or style of the house has been 
selected, builders are enabled to give a close estimate of 
the cost of construction. But most persons contemplat­
ing the building of a house or stable for their own use 
derive both pleasure and considerable savin�, some­
times, by carefully considering at their leisure, and by 
their fireside, various designs and plans which may 
come before them. To enable a person to come to 
a wise conclusion in such an important matter as 
building a home for his family, he will be wise if he 
briugs the subject before his entire household, and 
studies carefully over in the domestic circle the many 
plans he should provide for their consideration. It 
will not only afford great pleasure to the entire family 
to be considered in the matter, but good suggestions 
will come from it, and mistakes will be less likely to 
occur in the selection of the plans and in the construc­
tion of the building. By all means consult the wife 
and grown-up daughters, if so fortunate as to have 
them, and to this end everybody who contemplates 
building is advised to provide himself with a com­
pletil file of the ARCHITECTS AND BUILDERS EDITION 
of the SCIENTIFIC AMERICAN-31 numbers already 
published-and then he will have at hand not only the 
best material to select his design for a house from, but 
he will also find it useful and profitable to refer to 
while the building is being constructed. 

In this connection we assert, without fear of contra­
diction, that every number of the ARCHITECTS AND 

BUILDERS EDiTION of this paper which has been 
published contains useful and important information 
for every one about to build, and facts not obtain­
able elsewhere. And if the possessor of the last issue 
or any other single number which has happened to 
fall in to his hands does not find the design for a house, 
stable, store, or other structure he contemplates build­
ing that suits his fancy or the estimate of the cost is too 
great, he will be very sure to find in some one of the 
other thirty numbers something that will suit both 
his fancy and purse. Hundreds of dwellings have been 
erected on the plans that have appeared in this publi­
cation, and every one who contemplates building, or 
who wishes to alter, improve, extend, or add to existing 
buildings, whether wings, porches, bay windows, or 
attic rooms, should not fail to provide himself with a 
complete set of the ARCHITECT AND BUILDER, which 
is published on the first of each month, at the office of 
the SCIENTIFIC AMERICAN, 861 Broadway. Single 
nUjDbers by mail 25 cents, and in paper covel'!! $2.50 a 
volume of six numbers, also for sale by all newsdealers. 

. . .  , . 
Steel is largely used in the construction of this vessel, 

and when we remember that she was commenced ten 
years ago, we feel we have another reason to admire 
the courage and prescience of her designer. The A New LI�e Boa&. 

bottom is sheathed with wood. The double bottom Some interesting experiments were made recently 
has 3 ft. 3 in. between the two skins in the midship at St. George's dock, Liverpool, with a new life boat, 
part. There are two longitudinal water tight bulk- the invention of Messrs. Gray and Hughes, and built 
heads, extending fore and aft for 204 ft. Altogether by Mr. R. R. Gray, at his works at the Queen's dock. 
the hull is divided into 53 vertical divisions, these The boat is 16 feet in length, with a beam of 5 feet 6 
being split up again horizontally by the four decks. inches, and 2 feet 6 inches ' in depth. She ill built of 
Cork stuffing is extensively used in the side com part- galvanized steal sheets, and is in 20 watertight com­
ments. Six feet above the water line is a deck of partments. When not in use, she can be transformed 
ordinary plating covered with wood; and above this is into a deck seat. When in this form, directly she is 
the battery deck, having a height of 14 ft. above the lowered, or in any way touches the water, she folds 
water line. Again, 7 ft. 9 in. above this is the upper together, and is kept in position by a clip at each end 
deck, which supports the casemate containing the big of the boat, which is at once screwed up. The boat 
guns mounted en barbette. The great height at which will hold from twenty-five to thirty passengers, and 
the Italia carries her guns is a very strong point in has life lines outside her bulwarks, which will assist as 
favor of her design, such an element being to a war ship many more in keeping afloat . .  She will carry over 
of the present day, when armored decks form so im- four tons dead weight. The watertight compartments 
portant an element of defense, very much what length are so built that they can be used for storing food, etc. 
of reach is to a boxer. High speed is another and per- The life boat can also be fitted with two masts, and has 
haps the most important advantage that was aimed at eight life buoys, which can be instantly detached 
as a counterbalancing advantage in dispensin� with and thrown overboard. Experiments were made to 
side armor. The under-water shape of t.he Italia is illustrate the modus operandi of pwtting her into the 
very beaut.iful, and in looking at her model one is water, in this case by means of a crane, which lowered 
forcibly reminded of a remark of our present director of the boat into the water. Immediately on touching the 
naval construction, Mr. W. H. White, that however un- water, the boat was transformed from a deck seat into 
sightly modern war ships are to view afloat, some of the a life boat fully equipped for a voyage. Several peo­
most beautiful forms ever produced by the naval archi- pIe then got iu, and were rowed about the dock, after 
tect were hidden from sight below the water line of the which she was hoisted up and resumed her position as 
ungainly superstructures. It was hoped that the Italia a deck seat. It is !'tated that the boat can be put into 
would steam 18 knots, and this was all but got on her the water in any position, but will always right her· 
trial, the speed we believe that was regiStered being as ·  sell.-Iron. 

Improvement on Simple Electric .lUotor. 

To the Editor of the Scientific American .-
Referring to your article on " How to Make a Simple 

Motor," in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
641, the method of joining the ends of the armature 
coils to the screws forming the commutator can, I 
think, be improved in this way. See Figs. 1 and 2. 

The wood, B, being turned 
��� away so that the inner 

ends of the screws, D, are 
clear, then by a file or 
hack saw a slit could be 

����. cut in the scrtlws, which 
would admit the ends of 
the armature wires. Now, 

1. both wires and screws be­
ing well tinned, if placed in position a drop of solder 
and a hot iron will complete the connection. As the 
screws will wear and burn, they will have to be re­
placed, and by a hot iron this can be readily accom­
plished without injury toO the wires, as they do not have 
to be bent or scraped in any way. J. T. WHITNEY, 

Assistant in Physics, Ohio State University. 
Columbus, 0., April 24, 1888. 
[The improvement suggested is undoubtedly practi­

cal, and may be adopted to advantage by those desir­
ing to make a motor of the kind referred to; but it in­
volves the use ofa hack saw and soldering iron in ad­
dition to the tools required in the construction of the 
motor as originally described. The motor was designed 
to be made with common tools, such as may be found 
in almost every dwelling house. If one has an engine 
lathe and a full complement of metal and wood-work­
ing tools, the construction of an electric motor be­
comes an entirely different matter. In such a Cafle a 
motor might be made in the regular way more readily, 
perhaps, than in the manner suggelSted. It is our pur­
pose to publish a full description of a "  regularly made " 
electric motor in the near future.-EDS.] 

• • • • •  
A cOllUDucator Cor the Simple Electric Motor. 

To the Editor of the Scientific A me1'ican .-
As l am interested in making the simple electrio 

motor described in No. 11 of the SCIENTIFIC AMERI­
CAN, I will describe my method for making the com­
mutator. The parts are few and easily made by all 
those who have small screw-cutting tools, and will 
afford a more certain means of connection than to 
place the armature wires in the wood and trust to a 
sure contact between the wires and the wood screws. 
From a piece of � in. sheet brass, or any other suitable 

material, cut 12 L-shaped pieces, 
7-16 in. each way (Fig. 1). Next 
fit each piece into the wooden 
hub in place of the holes for the ����������;;; armature wires, taking care that 

� each piece is embedded almost 
2r������� entire in the wood (Fig. 2). 

Drill the 12 holes in place of the wood screws, through 
the piece of brass, from the end of the huh, and pass a 
lap through. 

Procure 12 brass rivets, A (with washers), of sufficient 
lengt.h to reach from end of hub to L, cut threads on 
each one and fit into the hub, passing through the L 
(Fig. 2). 

. 
Drill and tap each L on its upper surface for a ma­

chine screw and washer, D, cutting a small groove, E, 
at the edge of each for the wires from the coils. Place 
the armature wires under the washer and fasten with 
the screw in the order described in the description 01 
the motor. GRANT J. THOMAS. 

[The remarks in connection with the letter of Prof. 
Whitney will apply in this case.-EDS.] 

The A.ge of: the Star .. 

A very interesting address delivered at the annual 
public session of the five academies of France, October 
25, 1887, by M. Jannsen, the director of the observatory 
at Meudon, France, is published in the December num-. 
bers of Ciel et Terre and the January and February 
numbers of L'Astronomie. The principal thought 18 
that the idea of evolution may be applied to the stars 
as well as to terrestrial things. The stars a.re not fixed 
and eternal, but are subject to change and time. They 
have a beginning, a period of activity, a decline, and 
an end. By recent advances in the study of celet!tiaJ 
physics, especially with the spectroscope, we are en­
abled to know something of the actual condition and 
relative age of some of the stars. We may assume that 
the age of stars, other things being equal, will depend 
upon their temperature, and that their temperatures 
are higher in proportion as their spectra are richer in 
violet rays. The majority of the stars which are visi­
ble to the naked eye are white or bluish, and therefore 
at a high temperature ; but many are yellow or orange, 
like our sun, showing that they . haye passed their 
youth, while others are from dark orange to dark red, 
showing that their sidereal evolution is far advanced. 
-Sidereal Messenge1·. 
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En&lne Founda&lonl!J. 
There is not a detail in engine construction and 

operation that merits greater consideration, or is of 
greater importance to the successful working of an en· 
gine, than the foundation upon which it stands, and 
too much care cannot be accorded it, that it shall have 
ample spread, stiffness, unity, and adaptability to the 
movements and operation of the parts which it sup­
ports. It should be so bonded and tied that unequal 
settlement shall not take place, and the height, wflight, 
and base should be of such proportion that when the 
engine is in full operation there shall be no swaying 
or twisting of the parts, no heating of the journals, no 
springing or tremor of the bed arising from an unsuccess­
ful transmission of the strains. The higher the speed 
and revolution, the stiffer and more solid should be the 
foundation, and the greater the base contact with the 
supporting earth. A good 
foundation will often de­
crease the defects of a poor 
bed, provided, of course, 
that such engine bed be 
properly and thoroughly 
bolted to its foundation. 
When properly construct­
ed, and tied together, the 
engine bed and its founda­
tion should be portions of 
one complete whole, insep­
arable and undisturbed in 
their relationship by the 
movements of the engine 
parts while at their hard­
est work. 

.A. good bottom of con­
crete of smooth upper sur­
face laid upon a rock or 
solid earth bottom, upon 
which the main structure 
of brick is laid close and 
jointed with first quality 
of cement, and the whole 
capped with one or more 
large blocks of stone joint­
ed and placed to suit the 
engine bed, and to distri­
bute the weight over as 
great an area as possible, 
constitutes the best foun­
dation. Where bricks are 
B c a r c e  t h e  foundation 
above the concrete bottom 
lllay be all of stone, and 
the larger the stones the 
better. 

Jritutifi t �lUtrirau. 
the garret. It also precludes storing many vegetables 
in the cellar, as in a warmed air they will not keep. 
Confinement in bad air and drinking impure water re­
sult in poisoning the blood, thus aggravating nearly 
every forlD of disease. Where the water is suspected 
of being im pure, boiling it destroys its poisonous ele­
ments. Western people have by long practice in fight­
ing them learned much about malarial diseases. They 
consider coffee thoroughly browned a specific against 
malaria. 

• I .  I .  
ENDLESS ROPE HAULING MACHINE. 

Our engravings represent a front and back elevation 
of a hauling engine made by the Lowea Engineering 
Company. The cylinders are 10 in. in diameter, with 
a 12 in. stroke. The engine is compact, self-contained. 
and requires no foundation. The duplicate helical 
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arc lamps in one of their circuits, which is five miles 
long, and is worked at a pressure of 2,800 volts, or 
about 45 volts per lamp. The lamps are generally 
placed at intersections of streets, and at a distance of 
about 500 feet apart. The cable for the Brush lamps 
consists of a seven strand 14 B. W. G. , with insulation 
of from one sixteenth inch to three thirty-seconds inch, 
and protected with a lead covering one eighth inch 
thick. The same cable is used by the Keystone Com­
pany in a fifteen mile circuit at 2,000 volts, and no diffi­
culty has been found in working it. Along Chestnut 
Street the electric light cables are laid side by side with 
telephone and telegraph cables in a cast iron duct 20 
inches by 30 inches. In Broad Street the cablea are 
laid in a wooden trough covered with a plank and close 
under the pavement. According to the report, nine 
tenths of the difficulties experienced with underground 

work were not in the cables 
themselves, but in the con­
nections with the'overhead 
portions. Mr. Walker also 
mentions an interesting 
case where l i g h t n i n g 
struck an overhead connec­
tion on an underground 
circuit, ran through three 
miles of cable, and burned 
the dynamo. The cable 
itself, however, was not 
injured. 

• • •  
The Black .. ole oC 

Calcutta. 

The Iowa State Board of 
Health, in its April bulle­
tin, concludes that few 
who have heard of the 
" Black Hole of Calcutta " 
know the terrible facts 
that have rendered the 
place famous and made it 
the synonym of all that is 
to be dreaded from foul air 
and overcrowding. 

At eight o'clQck on the 
evening of June 20, 1756, 
one hundred and forty-six 
prisoners, officers and men, 
black and white, and of 
different nationalities, were 
thrust into a room eigh­
teen feet square - with 
two windows on one of the 
four sides heavily barred 
with iron-giving to each 
inmate forty cubic feet of 
space. In ten hours one 
hundred and twenty-three 
w e  r e found dead-only 
twenty-three being alive ! 

• A n o t.h e r  instance is 
where, in 1742, the High 
Constable of Westminster, 
L o n d  o n, c o m  m i t  t e d  
twenty-eight persons to 
prison, where they were 
thrust by the keeper into 
a hole six feet square and 
five feet ten inches high­
the windows being close 
shut. In a very short time 
four of the inmate!! were 
suffocated I 

Ordinary rubble work is 
not to be relied upon, the 
only capacity for retaining 
and uniting the structure 
as a whole being contained 
in the cement. The irre­
gular shape of the stones 
forming the rubble mason­
ry present, through their 
lack of contact with each 
uther, rather a precarious 
and unreliable bond, and 
the cement is too thinly 
laid to fix them perma­
nently in their position, in 
spite of the thrust and 
twist of engine operation. 
It is far bet.ter to mould a 
complete foundation of 
concrete, capping it, if 
possible, with the thick 
solid blocks already men­
tioned in connection with 

IMPROVED ENDLESS ROPE HAULING ENGINES. 

These facts show the 
poisonous effects of the 
human breath-or of re­
spired air. Prof. Brown-

the brick foundations. The founda.tion completed 
and thoroughly set, the engine frame or bed lDay 
be placed in position and lined up, and the joints filled 
and packed with melted sulphur. 

The actual nature of the soil or bottom upon which 
the engine and foundation is to rest, whether it be 
wet, soft, and elastic, whether it be dry, sandy, and 
solid, or whether it be a rock bottom, to which the 
bed might be immediately fastened with a mere level­
ing foundation between, determines the nature, extent 
and scope of the foundation, while the size, weight, 
and power of the engine determines its weight and bulk 
to prevent vibration or tremor.-The American Engi-
nee1'. 

. . . � .  
Clean up the Cellarl!J. 

The spring months, truthfully says a contemporary, 
are apt to be sickly in country places, partly because 
of confinement of people during the winter in ill-venti­
lated rooms over damp cellar!! filled with vegetables. 
Malarial fevers attack older people, while diphtheria is 
the scourge of the young, especially those kept mostly 
in the house. The common city plan of heating the 
house from the cellar by furnaces and registers avoids 
this evil by giving better ventilation from the cellar to 

gearing is in the ratio of five to one. There are two 
driving drums 4 ft. in diameter, with a :friction clutch 
between them, which can be thrown in and out of gear 
when the engines are running at full speed. Each 
drum is provided with a strap brake, which throws it­
self out of gear on releasing the brake lever. The drums 
are designed for endless rope haulage, and around these 
the rope is wound two or three times to obtain t.he re­
quiSite driving adhesion. The rope is kept taut by 
passing round a terminal tension pulley.-EngineeTing. 

.. . . . . 
The Philadelphia Sy.telD Cor Underground Electric 

Wlrel!J. 
The town council have control of all electrical work, 

and some time ago they determined that all overhead 
wires should be undergrounded, which has been done. 
The engineer to the council, Mr. D. R. Walker, has 
just sent in his annual report to the mayor, describ­
ing the behavior of these underground cables, which 
are used for telephonic, telegraphic, and electric light 
service. There are four companies in Philadelphia now 
using Waring underground cables, viz., the Brush 
Company, the Keystone Company, the United States 
Company, and the Underground Electric Light and 
Power Company. The Brush Company are using sixty 

Sequard has recently made 
some experiments that are not only highly interest­
ing, but show why the expired air of man and animals 
is so deadly. From the condimsed vapor of the expired 
air he produced a liquid so poisonous that when inject­
ed beneath the skin of rabbits it produced almost 
instant death. This poison he found to be not a 
microbe, but an l!-lkaloid. His conclusions are that the 
expired air of all animals contains a poison more fatal 
than carbonic acid. 

It is well for the people to understand these 'facts. 
They cry aloud for better ventilation and purel· air­
for less crowding in home and church and hall and 
school room. 

.. . . . . 

GREAT are the wonders of the telephone. A phy­
sician reports to Gaillard's Medical JouTnal that he 
was saved a two m ile ride through a driving storm 
the other night by having the patient, a child, brought 
to the instrument and held there until it coughed. 
He diagnosed false croup, prescribed two grains of 
turpeth mineral, and turned in for an undisturbed 
sleep during the remainder of the night. He found 
the patient in the morning doing nicely-under the 
care of another_doctor. 
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INDIAN lIAGIC-THE CELEBRATED lIANGO TREE TRICK. 

This performance was given by a renowned South 
Indian juggler in the veranda o( the large mess house 
in Colombo. Before the conj uror was worked up to 
perform this seeming miracle, he exhibited some sleight­
of-hand marvels. His partner, with the gourd pipe, 
made a hideous spectacled . .  cobra " go through its 
feats. A woman of the troupe was put, tied up with 
cords, into a basket placed on the cement floor. She 
screamed as a sword stabbed through the sides of her 
prison. Yet when its lid was opened she had disap­
peared, to return and sit 
by its side. . 

Jcitutif i c  �tutricau. 
called, by Sacquine, a stiff haired griffon, entered by 
her owner, Mr. Guerlain, against Dick. a St. Germain 
hound belonging to Mr. A. Thierree. The value of the 
first prize for the short trials was 835 francs. 

.. 1 • • • 
RinK. a. Evidence oC A&,e In 'rree •• 

An agent of the United States Forestry Department, 
Mr. R. W. Furras, who has given much study to rings 
in timber as indicating the age of trees, has reached 
the following interesting conclusion : .. Concentric or 
annual rings, which were once a('.cepted as good legal 

Mining Trn.' Scheme •• 
Is it becoming necessary for capital to combine, not 

against labor, but to compete successfully with other 
capital? Are small investors to be crowded out unless 
their interests are bound up in corporate organizations, 
and are the latter, unless unusually strong, to be 
mere satellites of the numerous pools, syndicates, 
trusts, etc. , which have had such an influence on com­
merce. finance, and manufactures during the past few 
years ? The tendency seems to be entirely in this direc­
tion, and on some accounts and to a very limited ex­

A t length the renowned 
conj uror, with due solem­
nity, proceeded to his most 
remarkable performance. 
He exhibited a dried man­
go seed to the spectators, 
and then planted and 
watered it in a mound of 
earth brought for the pur­
pose. A ided by no sleeves, 
dress, or paraphernalia, he 
waved over and covered 
the small plot with a silk 
handkerchief. When he 
raised this for the first time 
a young shoot with leaves 
had appeared. Again the 
silk bandanna covered it ; 
again it was l ifted, and dis­
closed the crisp young 
plant putting forth a few 
more leaves and stalk. All 
the spectators were care­
fully watching and observ­
ing the movements of the 
great artist. He was him­
self tremendously excited, 
and when successively with 
more waves of the hand­
kerchief the mango tree 

MAGIC IN INDIA-THE CELEBRATED MANGO TREE TRICK. 

tent the policy is not a bad 
one. For example. we have 
trust companies which are 
as safe as laws and charters 
can make them, which pay 
a small regular interest on 
deposits and make their 
profit by loaning on mort­
gage or other seCluity at 
higher rates, acting simply 
as agents when conserva­
tively managed. Such in­
stitutions are a conve­
nience in handling estates, 
bequests, annuities, and for 
small capitalists who, for 
the sake of greater securi­
ty and the avoidance of 
worry about the choice of 
investments, are willing to 
accept reduced returns. 
The trust companies have 
also the advantage of being 
managed by expert finan­
ciers. whose j udgment and 
opportunities are of course 
better than is usually the 
case with the smaller indi­
vidual operators. Now a 
by no means new idea is 
being revived abroad in 
the shape of trust invest­

had grown in stat,ure to a couple of feet high, with 
clean green leaves on a stalk which sprang from the in­
terior of the stone that was firm with its roots in the 
undisturbed moistened earth, there was a tumultuous 
burst of applause. He then handed round leaves which 
he broke off the sturdy little tree. All the beholders 
declared this performance most wondArful, and all sorts 
of arguments and theories were started to explain how 
such a seeming impossibility could be effected. 

The foregoing description and the drawing from 
which our engraving is taken are by Major-General H. 
G. Robley.-The Gmphic. 

. 4 . � .. 
PRIZE FIELD DOGS. 

The accompanying cuts, taken from L'IUustration, 
are portraits of the conquerors in the fleld trials which 
took place at Esclimont, near Rambouillet, France, on 
the grounds of the Duke of Rochefoucault-Doudeau­
ville. The first represents Prince Fred, a magnificent 
English setter, which belongs to Mr. A. Grassol, of the 
Mamers forests. This dog, which was born June 3. 1884, 
was entered by his owner in the contest of French and 
foreign dogs for the long trial. He won the first trial, 
run a.gainst Jubilee-Jalap, a pointer belonging to Mr. 
Margueritat, and was recalled with Tetsham Trip, 
English setter, . entered by his owner. Mr. Frederic 
Lowe. After some remarkable work Prince Fred carne 
off conqueror and gained the first prize, which is worth 
810 francs. 

In the cum petition for dogs for the short trial the 
prize was won in the first trial. no dog having been re-

evidence, fail, except where climate, soil, temperature, 
humidity, and all other surroundings are regular and 
well balanced. Otherwise they are mere guesswork. 
The only region, within my knowledge, where either 
rings or measurements were reliable indications are in 
the secluded, even, and regularly tempered valleys of 
the Southern Pacific coast. Annual meaSurements of 
white elm, catalpa. soft maple, sycamore, pig hickory, 
cottonwood, chestnut, box elder, honey locust. coffee 
tree, burr and white oak, black walnut, osage, orange, 
white pine, red cedar, mulberry. and yellow willow 
(nineteen speciel;) made in southeastern Nebraska 
show that an ' annual growth is very irregular. some­
times scarcely perceptible, and again quite large, ' 
and this he attributes to the difference in seasons. As 
trees increase in age inner rings decrease i n  size, some­
times almost disappearing. Diminished rate in growth 
after a certain age is a rule. Of four great beeches 
mentioned in London, there were three, each about 
17 feet in girth, whose ages were respectively 60, 102. 
aod 200 years. Mr. Furras found twelve rings in a 
black locust six years old, twenty-one rings in a shell 
bark hickory of twelve years, ten rings in a pig hickory 
of six years, eleven rings in a wild crab apple of five 
years, and only twenty rings in a chestnut oak of 
twenty-four years. An American chestnut of only four 
years had n ine rings, while a peach of eight years had 
only five rings." 

• • • • • 
IN a gallon of sea water there are 1890 grains of salt, 

besides some magnesia, iodine, and bromine. 

PRINCE FRED-ENGLISH SETTER. 

ment companies to deal mainly in m ines and mining 
stocks. It is argued that subscribers will gain by the 
division of chances secured by spreading investments 
over a large number of ventures, and that what the 
com panies lose in one direction will be made good by 
profits in others. The scheme is to advance money to 
float mining enterprises and to operate in the regular 
share markets. I t is doubtful . however, whether it will 
work. Most similar trusts when applied to the mining 
industry bave had a shady history, and no matter bow 
respectable or at least well known the names of the 
managers may be, sad experience will render investors 
cautious in committing their money to the hands of 
mining trust investment concerns.-Eng. and Min. 
JOU1·nal. 

. 
,. , . . .. 

Grain Hag •• 
The grain bag trade on the Pacific coast last year 

amounted to 33,000.000 bags, and the indications now 
are that 2,000,000 more will be required for the whea.t 
crop this season. The prospect for a large wheat yield 
never was better. The entire bag capacity of the Cali­
fornia Jute Mill Company is about 1,250.000 per year, 
and not more than this number can be produced by 
the double shift prison force at San Quentin. The 
great bulk of these goods, or over 30,000.000 bags, comes 
to tbe coast from Calcutta. They are filled with grain 
and shipped to Liverpool, and from there they are re­
turned to New York as second hand bags, which can 
never again be used for wheat, but are used for bag­
ging vegetables and mill offals. 

SACQUINE. 
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The ;'Magnesluln Lamp. 

According to the Centralblatt fur Elektrotechnik, the 
magnesium lamp invented by H. A. Gratzel, of Han­
over, developed the following surprising results. Our 
authority says : 

Since it has been found practicable to produce mag­
nesium electrolytically 011 the large scale, and the price 
has consequently fallen within a few yeart! to about one­
fifth of its former amount, the attempt has been made 
to utilize the property of this metal (hitherto little 
regarded) of burning with great luster, in the construc­
tion of sources of intense light. There can be no doubt 
that with the increasing application of the magnesimL. 
light, the technical improvement of the lamps will pro­
ceed hand in hand. The burner here measured was 
made for experimental purposes only, but it yields a 
light burning with sufficient steadiness. 

There can be burnt in this lamp as many as eight 
magnesiu m  ribbons of 2 ·5 mm. in width and 0 ·13 mm. 
in thickness. It  is ,  however, easy to burn any smaller 
number at pleasure. Even on burning a single ri bbon 
there was no extinction, as it  often happened with the 
earlier lamps. The strength of the light fluctuates 
more than in a well·regulated arc lamp, but the fluctu­
ations are more gradual, so that they are perceptible 
only on the photometer SCl·een, but not with the naked 
eye. They certainly occasion disturbance, and I have 
suught to eliminate their influence by increasing the 
number of observations. The greater the number of 
the ribbons burning, the smaller is the relative amount 
of these variations. 

The white fume, in which state a part of the oxide 
formed during combustion escapes, found its exit 
through the ventilation shaft. 

'fhe escape pipe was firmly connected with a reflector 
attached to the lamp, so that the lamp could not be 
used without it. But as I wished to ascertain the 
strength of light which the lamp yields without 
reflector, it was pasted over with dead black paper. In 
this manner the strength of light for different numbers 
of ribbons could be conveniently determined. Lastly. 
as the concave mirror will be used with the lamp in 
many cases, the paper was removed, and after the 
polish of the reflector was restored, m easurements were 
Jllade with the reflector. These results of the latter, of 
course, hold good only for the lamp in question. The 
aperture of the parabolic reflector had the diameter of 
39 centimeters. This is not the place to enter upon 
the details of the construction of the burner. 

For determining the consumption of magnesium, the 
rolls upon which the supply of ribbon was coiled were 
weighed before and after the experiment, and the time 
during which the lamp was burning was accurately 
noted. 

The strength of light was measured in the horizontal 
direction. A few determinations made at 33° (greater 
angles could not be used on account of the reflector) 
showed a decrease of the strength of the light of about 
25 per cent. 

� S t- t- t", t-- t-e � Co eo eo �  CI5 -t ....-t ..... 1'""1 r-i o 

�'itutifi ' �mtritau. 
The lamp examined pushes forward hourly 32 meters 

of each ribbon. This speed appears to be too great, 
and can be decidedly reduced without reducing the 
strength of light of the lamp. Some of more recent 
construction push forward only 24 meters hourly. It 
appears also that the price of magnesium will shortly 
be reduced to 30s. per kilo. Hence an eight ribbon 
lamp would consume hourly 100 grammes of m ag­
nesium, at the price of 3s. , and the hourly cost of 100 
normal candles would be only Ms. 

But even this price is still much too high to admit of 
the magnesium light competing with the electric light 
or with gas. The natural sphere of the magnesium 
light is different. It will be used wherever an intense 
light is demanded for a short ti me, and where gas 
piping and electric installations are not at hand. For 
such purposes magnesium is the cheapest source of 
light. The magnesiulU light is readily portable, and 
can be kindled at any moment by means of a match, 
and as quickly again extinguished. 

It is thus suited for military purposes, for luminous 
effects in theaters, in photography, in  nightly building 
operations of short duration, in ships, etc. 

Lamps have also been recently constructed arranged 
for burning several hours (during which the mechanism 
does not need to be wound up again), and the greatest 
intensity of light is thrown, not horizontally, but 
downward. Such burners are already in use for light­
ing up large halls, etc. 

There is no need in electro-technics to fear the 
competition of the magnesium light, but one should 
rather seek to improve the preparation of this metal. 

.. .  " , .  
AN IMPROVED STEERING GEAR. 

In the steering apparatus shown in the accompany­
ing illustration, a drum has a flange at one end, which 

SNELLING'S STEERING APPARATUS FOR VESSELS. 

carries three or more studs, on which · are gears mesh­
ing at the same time into the driving pinion on the 
shaft of the hand wheel and the internal gear in the 
standard or frame of the apparatus. 

The proportions of these gears are such that the 
power applied to the hand wheel is greatly multiplied 
at the drum, so that it is only nece8sary to lead a single 
part of rope or chain direct to the tiller, obviating the 
necessity of the usual purchase blocks. The pecu­
liar, arrangement of gearing is calculated to give great 
strength to withstand the strains to which such ma­
chines are subjected. 

Wheels meshed internally have more of their surface 
in contact than ordinary spur gearing, and, by the 
use of several stud gears (where one only is necessary 
to transmit the motion), this advantage is increased by 
dividing the strain on several parts of the internal 
gear, instead of applying it all in one place. 

This invention is patented by Mr. J. H. Snelling, 158 
Sonth Street, New York, to whom application should 
be made for further information relative thereto. 

• I e  . ..  
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Exhibit oC Edison Ph onograph. 

On the evening of May 12 the building of the Electric 
Club, on 22d Street, this city, was filled with a large 
number of members of the club and their friends, 
who had assembled to witness an exhibition of Mr. Edi­
son's new phonograph . Several phonographs were 
placed in different rooms of the building, each with an 
attendant who illustrated the manner of working. In 
one of the rooms of the upper floor a compositor was 
setting type from the dictation of the phonograph. He 
received the matter through flexible ear tubes connect­
ed with the instrument, and started and stopped the 
phonograph, and caused it to repeat when necessary, 
by means of a pedal. In a similar manner, the words 
of the phonograph were written out by a type writer. 
In both cases the ear tubes were supported by a yoke 
passing over the head. 

The president introduced Mr. E. T. Gilliland, of t.he 
Edison Phonograph Company, who read a brief paper 
on the development of the phonograph. He sketched 
rapidly the many improvements which have led to the 
perfected phonograph. He said that in j ustice to the 
inventor he must say that the credit of the phonograph 
belongs only to Mr. Edison, who was prevented from 
perfecting it sooner by reason of pressure of other 
business. Mr. Gilliland's paper was illustrated by lan­
tern slides projected upon the screen. When Mr. Gilli­
land concluded, the president introduced Prof. Robert 
Spice, of the Polytechnic Institute, Brooklyn, who gave 
a short illustrated lecture on sound, with 6pecial ref­
erence to the phonograph. Among the experiments 
shown were Koenig's manometric flames, the sonometer, 
sympathetic forks, and the organ pipe. Prof. Spice's 
experiments were warmly applauded by the audience. 

One of the phonographs then gave a cornet solo, 
which was loud enough to be heard anywhere in the 
lecture room. Mr. Edison occupied himself in exhibit­
ing one of his phonographs to a group of friends. 

Illustrations of the phonograph were given in our 
paper for December 31, 1887. 

. . .  , .  
Poisonous Dyest.u Jrs. 

A recent occurrence in Lyons has confirmed MM. 
Arloi.ng and Cazeneuve's conclusions respecting the 
poisonous character of some aniline dyes and the harm­
lessness of others. Almost an epidemic happened last 
November with female spoolers working a particular 
yellow cotton yarn used for gold lace making. Dr. 
Carry, of the Lyons Medical Society, who was the first 
to Dotice the accidents, on being called to attend a 
spooler, found the patient Ruffering from a com plica-

I tion of obscure complaints. The most apparent symp­
toms were weakness, dyspepsia, and vomitings, coupled 
with a bluish-gray coloration of the gums, extending 
to the inside of the lips. As the yarn on winding emit­
ted considerable yellow dust, and other working girls 
were similarly affected, the physician was soon on the 

' right scent. He found that, while the accidents were 
caused by the dye, some yellows were very poison­
ous, others less so, and some quite harmless. One sort, 
giving out much dust, was so dangerous that one wollk­
ing girl had lost, within a short time, two canaries and 
one cat. The bird's cage hung near her machine, and 
the cat had probably swallowed the deadly dust with 
her food. 

N ext it was found that in a shop, where many girls 
were employed, no accidents were noticed last summer 
while the windows could be kept open, but the trouble 
began in November and December, when they had to 
be cl9sed. With the new patients Dr. Carry had full 
opportunity to observe all the symptoms. Besides 
those already mentioned, which mostly relate to the 
digestive functions, others pertaining to the nervous 
system were noticed, such as persistent cephalalgia, in­
somnia, and an analgesis of the skin so complete that 
pin pricks could not be felt. At the same time the cir­
culation was normal, there was no fever, and no albu­
minuria. 

Bome twelve or fifteen women were under treatment 
for the same complaint, and the recovery Wd.S in all 
cases very slow. But the accidents were too evidently 
caused by some poison to be thus dismissed without 
further investigation. Lead, the first that suggested 
itself, was looked for by a Lyons pharmacist, but proved 
absent. Three differ�nt specimens of dust were next 
given for thorough analysis to a specialist-Pro­
fessor Pouchot, of the Martiniere school-w ho confirmed 

To Ident.lCy Blood Stal .. s. the absence of lead, but found traces of antimony used 
Dr. Ferry (Progress Medical) ad vises that the fabric as a mordant. 

be teased out with a needle, and macerated in a solu- The fi rst specimen, the most poisonous, was found to 
tion 1 :1000 of sodium chloride. The fluid will soon be- have been dyed with sodium binitronaphthol, general ly 

The strength of light obtained per ribbon is therefore come tinged by the blood, and can be submitted to known in trade as Mm·tin's yellow ,. the second, less 
greatest when only one ribbon is burning. It sinks as I spectroscopic examination. To demonstrate the blood poisonous, with Poirier's light binitronaphthol ; and 
�oon as a second is introduced, but remains then ap- globules, add to some of the fluid a drop or two of a the third, quite harmless, with sodic sulpho-conjugated 
pl"Oximately constant whether two or eight ri bbons are saturated solution of choral hydrate, which will throw binitronaphthol. Experiments on animals con firmed 
in use. The somewhat abnormal result obtained with I down a rose colored precipitate. A drop of the pre- 'the chemist's report. Dr. Carry did not feel justified 
four ribbons is probably due to an experimental error. cipitate is to be exposed on a thin plate over the flame in concluding that goods thus dyed are dangerous to 

The price of magnesium ribbon is at present 45s. per of a spirit lamp. and the clear fluid which separates is the wearers, but they are certainly to the weavers ; and 
kilo. If the lamp burns with eight ribbons, it con- to be removed by blotting paper. The pellicle of coag- . since yellows, equally good but harmless, can be ob­
Bumes hourly 134 grammes magnesium. If we disregard ulum which remains is to be colored with fuchsin and tained at a slightly higher cost, he thought the poison­
the first price of the lamp, it costs 6s. per hour burning, washed with water.. A drop of acetic acid will render ous dyestuffs should be prohibited, or such ventilation 
and 100 normal candles measured without reflector cost the preparation transparent, and the globules will be- enforced as to protect the working people from the 
hourly M of 1s, come visible in bright red.-Pharm. Era. dangerous dust.-Therapeutic fJazette. 
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AN IlIPROVED TOILET STAND. 

In the patented toilet stand shown in the accom­
panying illustration, the fresh water is held in a' reser­
voir beneath, and is pumped up and into the bowl over 
a projecting lip to the bowl beneath the slab. The 

J titufifit !mtritau. 
rocket, was supposed, and yet this would not answer, 
for any one can see a very great disproportion between 
such cause of the motion and the motion itself. 

Dutrochet guessed correctly when he conjectured 
that a special force must reside on the surface of liq uids. 

Finally, we might demonstrate that the free and 
plane surface of any liquid whatever is also the seat 
of a force that, acts exactly as if the mass of liquid 
terminated in a very thin elastic and taut membrane. 
It has been found that it is to this force that are due 

the phenomena of cap­
illarity, a n d  perhaps 
many other less known 
ones. Let us say, even, 
to terminate these suc­
cinct notions, that this 
su perficial tension of 
liq uids is very probably 
only a peculiar case of 
attraction w,h i c h i s 
exerted b_e t w e e  n aU 
bodies. 

pump is large, has no 
packing 01' closely flt­
ting joints and the wa­
ter is simply lifted in an 
easy, strong flow. The 
valves are rubber balls 
filled with shot and cal­
culated to last many 
years, while they can 
readily and cheaply be 
replaced at any time. 
The fresh water reser­
voir is easily filled from 
time to time by simply 
pulling it forward, as a 
drawer, and replenish­
ing from an ordinary 
nozzle spouted bucket. 
It can also be taken out 
entirely at any time to 
clean and air. The 
waste receptacle is an 
ordinary pail which sets 
up around and slightly 
above the lower portion A TOILET STAND FITTED WITH STATIONARY BOWL. 

We know, then, that 
there constantly exh,ts, 
at the surface of all 
liquids, a force that is 
at times powerful in 
its effects. But it is 
very remarkable that 
the intensity of this 
force changes with the 
nature of the liquid con­
sidered. We ascertain 
this by immersing the 
same capillary tube in 

of the bowl. Thus when 
full, or nearly full, it backs water up into the bowl and 
notifies the user. All danger of overflow, to which 
other such hidden sub-receptacles are incident, is thus 
avoided. The waste receptacle is securely held in place 
when in use, and is easily removed for emptying and 
cleansing by swinging open the little gate on which it 
rests in front and drawing it down and out. Every 
part of the stand is readily accessible aud removable. 
The whole forms an extremely sim ple and economical 
arrangement, occupying but little space. The labor 
and breakage involved in lifting pitchers and bowls 
and spilling or splashing water into an exposed slop 
jar is avoided, and all the convenience and appearance 
of a stationary bowl is secured without the expense and 
the danger incident to the use 
of water and sewer pipe con­
nections. This stand may be 
finished in any style and is 
susceptible of varied construc­
tion. For further informa­
tion in regard thereto address 
Mr. H. C. Lowrie, Denver, 
Col. 

• • •  

SPONTANEOUS )[ 0 T I O N  S OF 

BODIES ON THE SURFACE 

OF LIQUIDS. 

To-day, in fact, it is everywhere recognized that such 
surface is the seat of a force which has been named 
snperficial tension. As we shall need to know what 
this is, in order to understand what is to follow, we 
shall try to give a clear and simple idea of it. 

Let us consider a soap bubble left to itself at the 
end of the tube that has served to inflate it_ We see 
its volume rapidly diminish until it wholly disappears. 
At the opElning, the air is expelled as if by an internal 
pressme, and produces an appreciable breath of wind. 
It is demonstrated in physics that the force that pro­
duces this pressure upon the air resides solely upon 
the free surfaces of the bubble, wbether they be ex­
ternal or internal. These surfaces each act like a taut 

various liquids, and ob­
serving the latter rise to different levels. It suffices, 
even, to pour a small quantity of any liquid u pon 
water, to change the latter's superficial tension. This 
change is nearly al ways a diminution, on account of 
the very' great tension of water at its surface, and 
which is greater than that of most liquids. 

It was guided by these theoretical ideas that we 
were tempted to construct the little scientific toy shown 
in Fig. 1. It is a boat cut with scissors out of a thin 
sheet of tin,  and hollowed out behind. When placed 
upon water, it readily floats. With a pipette, we place 
a drop of alcohol at the stern so as to touch the water, 
and we at once see the  boat suddellly start off. At first 
sight, it really seems that a sudden and powerful re-

pulsion occurs at the moment 
that the alcohol comes into 
contact with the water. But 
let us consider the facts from 
the standp.Qtnt of the tensions 
and tractions that the boat 
undergoes, when surrounded 
on every side by a liquid sur­
face. In front, and at the 
sides, this surface is one of 
pure water, and, consequent­
ly, the seat of a strong ten­
sion. Behind, it is covered 
with alcohol, and this stra­
tum, as thin as it is, renders 
the tension here notably less. 
Therefore, influenced by two 
contrary and uneq ual effects, 
the boat cedes ·'to the more 
powerful, and is continuously 
carried along toward the free 
surface of the water. 

Camphor, various odorous 
solids, and porous bodies sat­
urated with volatile liquids, 
exhibit on the surface of wa­
ter singular rotary and back­
ward and forward motions, 
that attracted much atten­
tion from scientists during 
the first half of the present 
century. They have been at­
tributed now to electricity, 
and now to 8imple mechanical 

Fig. I .-BOAT MOVED BY A FRAGMENT OF CAMPHOR. 
There is, therefore, no need Fig. 2. f . k' h Levels to which water riseO! ill a tube filled wlth 0 Invo lng t e existence of a 

phenomena of recoil, produc-
ed by the disengagement of 
vapors or fluid parts emanating from the substance 
and striking the air or water, but no definite solution, 
no clear and satisfactory explanation, of the phenome­
na has been given. 

Dutrochet, th e illustrious discoverer of endosmosis, 
after studies that were unfortunately vitiated by grave 
errors in the beginniJll'f 
(1841), but which were 
flnally (1843) supported 
by experiments of a high 
value, found nothing to 
explain the movements 
u n d  e r consideration 
but the hypothetical 
existence 0 f a n un­
known force appearing 
at the sm,-face of separa­
tion of any two liquids, 
and that he n a rn e  d 
epipolic f o r  c e (from 
, un1C OAr;, a s u r  f a c e )  . 
This notion of a new 
force introduced into 
science was not accept­
ed, yet, on the other 
hand, nothing was pro­
posed as a substitute. 
To a c c 0 u n t for the 
movements of camphor, 

air, A. vapors of ether. E. or vapors or cnm- repulsive force of unknown 
pbor, c. nature, for we know that 

elastic membrane maintaining air under pressure. 
B ut it is not necessary to have a thin sheet of liquid 
with two free surfaces ; a drop of water is, in faet, 
very much like a soap bubble, except that there is but 
one free surface, corresponding to the external sur­
face of the bubble. 

there is :an attractive force 
whose existence is certain, and which cannot remain 
without effect : the difference between a strong attrac­
tion, that of water, and a feeble one, that of alcohol. 
This fact is absolutely general. In fact, et'her, chloro­
form, and oils produce a more or less rapid motion of 
the boat. Theoretically, most liquids might serve, on 

account of the strong 
tension residing on the 
surface of the water. 

an effect of recoil, ana- Fig. 3 .-MOTIONS OF CAMPHOR ON 
logo us to that of a sky- OF MERCURY, 

THE SURFACE Fig. 4.-TIN BOAT CAUSING A LOADED FLOAT TO REVOLVE 

ON WATER. 

It might, doubtless, 
be thought that these 
effects occur only with 
quite a thick stratum _ 
of liquid on the water ; 
but it is easy to demon 
strate the contrary. An 
extremely tenuous stra­
tum suffices to produce 
marked effects. E ven 
vapors show these, and 
it is only necessary to 
suck air charged with 
them from bottles by 
means of a capillary 
tu be and then insert 
the tube in water to see 
the level of the latter 
t h e r e  i n completely 
changed-lowered to a 
considerable d e g r e e 
(Fig. 2). Let us note 
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here that the effect is produced perfectly with the 
vapors of camphor, so that we should suppose that 
this body ought to set the boat in motion j ust as 
the preceding liquids did. This, at least, is what we 
thought, and the experiment really exceeded our an­
ticipations, for the boat was not only set in motion, 
but kept up a regular and rapid movement for a long 
time-for entire hours. We recommend it to experi­
menters. It is very easily tried. It is rendered very 
visible to spectators by fixing a mast (glass or straw) to 
the center of the boat by means of sealing wax and 
fastening a flag to the summit. 

By these experiments the cause of the motion of cam­
phor and other bodies on the surface of water is ex­
plained without difficulty. It is always a difference of 
unequal superficial tensions that produces the motions. 
The thing is equally true with mercury, upon which, 
as we know, camphor moves as it does upon water. 
Apropos of this subject of experiment, we think we 
ought to say here that it is not necessary, as recom­
mended by Messrs. J oly and Boisgiraud. to redistill and 
purify the mercury that is to be used. We have had 
constant success with the experiment by simply suck­
ing up the mercury in a pipette (so as to avoid the im­
purities of the surface), and dropping it into a cup 
placed upon a plate. If need be, we pass a very clean 
strip of glass o'\"er the edge of the cup, so as to scrape 
off the surface of the metal. Upon afterward sprink­
ling a few granules of camphor o,"er the mercury and 
forming a mist with the brpath, we observe a multitude 
of what look like long-tailed tadpoles of extreme agil­
ity moving over the surface. This experiment is most 
curious, and very easy to perform (Fig. 3). 

For mercury, as for water, it might be demonstrated 
that the motion is indeed due to a difference of sup­
erficial tensions. We have, moreover, a demonstra­
tive experiment to this effect. It suffices to blow gently 
and continuously, from the side, over the surface of the 
mercury. to see the " tadpoles " move in a crowd against 
the wind and assemble on the convex edge of the metal 
nearest the observer. These motions are at the sa!lle 
time more lively, especially when the precaution is 
taken to heat the mercury slightly. The same thing is 
observed with naphthaline. 

We have succeeded with the same experiment on 
water. although success is not so certain, on account of 
secondary influences that we cannot detail. This time 
it is by means of burning flowers of sulphur floating 
upon the liquid. The motions are capricious and 
analogous to those of camphor. When we blow in a 
contrary direction the-flame is urged, and we have often 
seen a fragment move against a strong current of air 
and apply itself to the edge of the plate. The observa­
tion is here particularly startling. for the wind produced 
carries along swiftly all the other floating particles. 

In these two experiments it is scarcely possible to in­
voke a reaction produced upon the air, unless we gra­
tuitously assimilate each fragment to one of those fly­
ing skyrockets that always rise against the wind. On 
the contrary, with the idea of superficial tensions, we 
see that the breath has exactly the effect of directing 
the emitted vapors in such a way as t9 force the frag­
ment to move against the current of air. It renders 
the surface in front free, and encumbers it in the rear. 

We now know the cause of the motions of the cam­
phor, but we as yet know nothing as to the mechanism 
of their stoppage. It results, however, from Messrs. J oly 
and Boisgiraud's experiments, that this occurs every 
time that a greasy pellicle, even a very thin one, exists 
upon the surface of the water. It seems very natural, 
t.hen, to attribute the stoppage to a diminution of the 
superficial tension. An experiment analogous to an­
other already made with a thin soapy film is demon­
strative as regards this. Lay a ring formed of flexible 
waxed wire upon the surface of very pure water. It is 
irregular in its contour, but it is only necessary to place 
a drop of oil within it to see it immediately bend into 
a nearly perfect circle that confines the oil within its 
circumference. When placed outside, the oil produces 
the opposite effect, contracting the ring into folds as 
close as the flexibility of the wire permits. These 
effects are explainable on the assumption that the wire 
is in both cases attracted toward the surface which is 
free and which has retained all its force. This conse­
quently demonstrates to us that the oil lowers the ten­
sion at the surface of the water. But there is another 
factor to be considered, and that is viscosity. This !s 
so great here that we see the oily stratum move in a 
body along with the ring. In order to separate the 
viscosity and the diminution of superficial tension, it 
occurred to us to connect two boats, one of them placed 
upon an oily surface and the other upon a pure one, by 
means of a rigid bridge. A floating ring of waxed 
brass wire is first laid upon the pure water and the 
bridge is placed astride it. A fragment of camphor, 
being placed behind the external boat, puts the whole 
.in motion. We then put a drop of oil within the inner 
circle, and observe that the continuous motion scarcely 
slackens. Yet we observe that, starting from this 
moment, the ring is manifestly carried along. So the 
viscosity of the oil does not suffice to explain the 
Iltoppage of the camphor's motion. It is, therefore, the 
change of superficial tension that is the sole important 

J cit.tili, �mtri,au. 
factor. We already see that the theory of a reaction 
(produced this time upou tne liqUid or the air) is very 
poor iu argument ; but that is not all. We place upon 
the water, be it oiled or not, a large float in the form of 
a watch crystal, and put the neighboring boat at the 
side of it, and the motion continues, although it neces­
sarily slackens. Upon the float, we place a bottle or 
any object whatever weighing anywhere from two 
ounces to two pounds, aud the motion ever continues. 
It is in vain to arrest it ; it quickly begins again (Fig.4). 

When we reflect upon the friction overcome and the 
mass carried along, we have to recoguize the fact that 
the current produced by the emission of less than 
t welve one-!1Undred-ihousaDdths of a cubic inch of air 
in one minute is incapable of such effects, for it would 
be necessary to attribute to these particles a sudden 
velocity of about forty miles per second. 

From these experiments, as a whole, and from several 
others that we have had to pass over in silence, for 
want of space, we think that we can assert that the 
cause of the mysterious motions of camphor upon 
water and mercury is definitely ascertained, and is due 
to the effects of a known and measurable force. 

In a communication which produced a profound 
sensation last year at the Academy of Sciences and in 
the scientific and commercial world, Admiral , Cloue 
raised a question very similar to the one under con­
sideration-that of the action of oil upon the waves of 
the ocean. The study that we have just 'made will 
perhaps allow us to approach one side of the problem 
that has hitherto been neglected. Aud certainly we 
believe that if a few laboratory experiments could 
throw light upon the solution of a question upon 
which depends so many humau lives, those who are 
continuously asking science for practical applications 
would have reason to declare themselves satisfied.-H. 
IJevaux, in La Nature. 

. . . � .  
NeU' Gun. tor the U.' S. Navy. 

The new 53 ton gun which has recently been com­
pleted at the South Boston Iron Works has been loaded 
on the deck of a schooner, and is to be transported di­
rectly to Sandy Hook, where it is to be tested under 
government supervision. This gun is of the French 
type, and is a 12 inch breech-loading cast iron rifle, 
hooped and tubed with steel. The casting, when taken 
out of the pit, weighed 90 tons, which has been reduced 
to its present gross weight of 53 through the shrinkage 
in turning and boring. The outside of the gun is made 
of 27 wrought steel rings, which are shrunk on, overlap­
ping in such a way as to re-enforce one another. The 
bore is provided with a steel tube 5 inches thick, which 
is inserted at the breech and extends as far as the 
trunnions, a distance of 14 feet. The gun is 30 feet long. 
The trial to which the gun is to be subjected at 
Sandy Hook is a very severe one. The standard of the 
trial is 500 rounds, using an 800 pound projectile aud a 
charge of 265 pounds of powder. This is the same test 
to which the American Rodman. which was cast at the 
same foundry, was subjected, and which did not come 
up to the standard, alitthe eroRiou became so great that 
further testing was discontinued after the 137th round. 
It is hoped that the steel tube iu the bore of the 
uew gun will enable it to resist the wear, and that it 
may be able to stand the severe requirements of the 
Ordnance Bureau. 

The Rodman gun is being held at Sandy Hook await­
ing the result of the experiment of the new gun, and in 
case the trial is satisfactory it may be possible, with the 
kuowledge now to be had concerning the practicability 
of inserting a steel tube in a cast iron gun, that the 
Rodman guu may be rebored and provided with a steel 
core, as in the case of the French gun. 

The South Boston Iron Works have also in course of 
completion a new gun of the Italian type, which is to 
be subjected to the same government test. This is the 
gun which met with an accident while being cast in 
1884. While the metal was being run into the mould 
the flask broke and the liquid metal vomited out 
through the top of the mould, causing considerable loss 
and delay. This event was commented upon and illus­
trated in the SCIENTIFIC AMERICAN of .July 26, 1884. 
When completed, the gun will weigh 54 tons. 

The last casting, which has been most satisfactory, 
has been successfully bored, and is now ready to receive 
the steel tube which is to be inserted at its breech. 
This tube is 14 ft. long and 5 in. thick. The gun has not 
yet been rifled. 

Perhaps the most important ordnance work. how­
ever, that is being conducted is the construction of two 
" built-up " steel rifles. These are all steel and have 
an eight inch bore. These guns are of a different type 
from any that have been constructed here, and their 
success or failure will have milch to do iu determining 
the future of guu making in this country. Two eight 
inch pneumatic guu carriages for naval use are also 
being_constructed at these extensive works, as also four 
10 in. carriages of a similar type for use on the monitor 
Terror. 

One of the new ten-inch steel breech-loading rifles 
has recently been tested at Annapolis. This gun 
was designed for the ironclad Miantonomoh. and was 
j;ested after being mounted on its hydraulio turret 
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carriage. The gun was haudled with great apparent 
ease and performed quite as good service after as before 
the trial. 

This gun is the first of the ten-iuch rifles for the iron­
clad monitors. It is 27 ft. 6 in. long and weighs 58,000 
pounds, exclusive of its carriage. It fires a charge of 
250 pouuds of cocoa powder and a steel armor-piercing 
sheel weighing 500 pounds. It gives a muzzle energy 
of from twenty-four to twenty-five thousand govern­
ment tons. 

.. I . ,  .. 
Opium Cultivation In Per.la. 

Opium occupies the first place in the foreign trade of 
Persia. It insures the largest and most direct cash 
return to the producer, and, as a natural consequence, 
the area under cultivation is increa"ing greatly. The 
two principal markets are Hong Kong and London. In 
1896, 4,993 chests, worth 374,475l. , were exported from 
the ports in the Persian Gulf, exclusive of what was 
sent away by land routes or was consumed in the 
country itself. The quantity of morphia contained in 
Persian opium is 11� to 12 per cent, while in other 
opium producing countries it rarely exceeds 9� per 
cent. Papaver somni!e1'um, or white poppy, of which 
opium is the inspi8sated j uice, is grown principally in 
and about Ispahan, Yezd, and Shiraz, that of Ispahan 
being superior both in quality and quautity. The 
preparation of the land begins about September 5. and 
consists in plowing, harrowing, fertilizing abundantly 
with ashes and detritus, and laying off into squares to 
facilitate irrigation. After sowing, the fields are irri­
gated three times, at intervals of fifteen days. After 
that there is only one more irrigation-about the 
middle of the winter. Iu the spring, irrigation takes 
place on March 20, after which the land is repeatedly 
harrowed and hoed in order to extirpate all parasitic 
weeds. The plants are thinned, and then watered 
every ten days until flowering begins, when all work 
must cease. When the heads have form�d and have 
fully ripened, a last flooding is given. Then six slight 
incisions are made at about the junction of the stem 
with the head. This should be done at noon. The 
juice that exudes is collected the next morning and the 
morning following at daybreak. When these first 
incisions have ceased discharging, others are made 
lower down, and the operation may be thus thrice re­
peated, the opium obtained after each successive inci­
sion being proportionately inferior quality. Next, the 
plants themselves are cut down and the heads sold, the 
natives using the seed on bread as a substitute for 
butter. The end of May is the season for harvesting. 
-Chemist and Druggist. 

. . . . ..  
Electricity In Place oC Kor.e •• 

The Fourth Avenue street railway cars are soon to 
be propelled by electric motors propelled by storage 
batteries carried ou the cars. About one-fourth of the 
building of the 85th Street stables has been appropri­
ated to the operations of the .J ulien company, and there 
are masons and machinists at work on the grouud floor 
putting up steam boilers aud machinery. There are 
also draughtsmen and designers in the second story, all 
earnestly engaged upon the plans that are intended 
soou to banish horses and confine steam to the work of 
turning a dynamo. The dynamo itself is already at 
work, aud two long tables on the ground floor are cov­
ered with accumulators undergoing the charging pro­
cess. The exhibition car which has been seen upon the 
road during many months past has been taking a rest 
receutly while workmen were engaged in making altera­
tions to lighten it and improve its running qualities. 
It has been much improved. The first ten cars have 
been ordered and are expected to be ready soon. The 
capacity of the charging room, now in preparation at 
84th Street, will be equal to the supply of accumulators 
for twenty cart!. If the performance of this number of 
cars is found satisfactory after they have been eq uipped, 
the main stables on Fourth Avenue will be taken for 
the location of the dynamos as the more central and 
convenient point.-New York Sun. 

.. . . I .  
C u rlou. Calle oC DeaCne ••• 

Some time ago, says the Columbus Journal, au en­
gine dri ver on the Little Miami Railroad was suspended 
because, after having been examined by Dr, Clark, he 
was found to be quite deaf. The engineer claimed at 
the time that he could hear everything while running 
his engine ; but the doctor found that in a still room 
he could not hear ordinary conversation a foot away. 
The"engineer lives at Cincinnati, aud received treat­
ment in that city for his disease, but without any 
special benefit. After being suspended eight months 
the engineer agaiu came to Dr. Clark and insisted that 
be could hear perfectly while on a moving engine. 'l'he 
doctor thought he would test the case, and, accompany­
ing the mau to Ciucinnati, made a number of experi­
ments with him on engines. The result was that the 
doctor found the engineer was not only telling the 
truth in regard to the matter. but also that the deaf 
mau could hear low remarks and whispers on a moving 
engine that even Dr. Clark's keeu ear failed to catch. 
The engineer was reinstated in his former place. 
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ENGINEERDI'G INVENTIONS. whereby its connection with the plunger may be ad 

jnsted, thus making a press whose plunger rebounds or 
A car door has been patented by Mr. springs back after each pressing impulse. 

Thomas G. Ruffhead, of Renovo, Pa. This invention • 
has special reference to mounting or hanging the door, A prop for top buggIes has been pa-
and is designed to maintain a close joint between the I tent6d by Mr. Isaac B.ateman,. of Fern, Pa. It is made 
door and car however much the latter may be warped of a volute.shaped spring, haVing a square socket formed 

The charge fOT Insertion under thu head is One Dollar 
a line fOT each insertion .. atxnd eight words to a line. 
Adverti8ements must be received at puIJlication qfftce 
as eat'lv as Thursday morning to appear inne:x:t isaue. 

or sprung ou� of shape. ?n its inner and lower end and curved spring arms on 
. its outer and npper end, the whole being constrncted 

A WIcket dam has been patented by integrally, the volute spring being made thinner in its 
Messrs. Benjamin F. and John C. Thomas, of Louisa, lower portion tban the upper portion, to render it more 
Ky. The dam is pivoted on a hinged post and sup- elastic. 

Patent foot power scroll and circnlar saw, mortisers, 
lathes. Seneca Falls Mfg. Co., 666 Water St., Seneca 
�'all .. N. Y. 

ported by a prop abntting on a hcurter of special con· 
struction, whereby the dam e.an be easily raised and 
placed in position or lowered to discharge the accumu· 
lal;<:d waters. 

A car coupling has been patented by 
Mr. Thomas Gaskins, of Arcadia, Fla. The coupling 
hooks have their front faces curved npwardly and 
pivoted to work vertically, in combination with hori­
zontal bolts, a shonlder of support in front of the bolts 
for holding the hooks up, suitable drawheads, and 
other novel featnres. 

A weighing scale for railway cars has 
been patented by Mr. Elonild Dnplessis. of Lake 
Weedon, Ql1ebec, Canada. This invention provides 
means whereby a railway ca. can be weighed at any 
point on the track, and with equal facility when the car 
is not standing level, the weight being taken at the four 
points of support. 

A compound rail has been patented by 
Mr. Edward G. Chamberlain, of San Jose, Costa Rica, 
Central America. It has a central bar with flanged 
base and side reversible bars bolted thereto. having 
their lower edges resting entirely on top of the flanges 
of the central bar, the central and side bars having 
their upper edges even to form the tread of the com­
ponnd rail. 

• • •  

AGRICULTURAL INVENTION. 

A sheaf carrier for grain harvesters 
bas been patented by Mr. William Bell, of Morden, 
Manitoba, Canada. It is made with a fork·shaped snp· 
port or table to hold tbe sheaves delivered to it from 
the binding table, so that it may be conveniently oper­
ated by the harvester for dumping the sheaves to the 
gronnd, thereby preventing waste and saving time and 
Jabor. 

• • • 

KISCELLANEOUS INVENTIONS. 

A frnit drier has been patented by Mr. 
Zacheus W. Merithew, of Grand View, Ind. It is in­

An ice creeper has been patented by 
Mr. Cbarles J. Lnng, of Jamestown, N. Y. It has a 
metallic plate with spnrs projecting from its nnder 
side, a toe strap secnred to the front edge of the plate 
and metal r.lips secured to its rear corners, in connection 
with an elastic heel or back strap having rings throu/:h 
which the clips pass and by which the band is secured 
to the plate, the device being readily applied or re­
moved withont soiling the hands. 

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

MA.Y N UMBER.-(No. 3 1 .) 

TABLE OF CONTENTS. 
1. Elegant plate in colors of a double house for two 

thonsand five hundred dollars, with floor plans, 
sheet of details, etc. 

2. Plate in colors of a cottage costing flve thonsand 
dollars, with floor plans and sheet of details, etc. 

Wanted-10 or 15 ton steam roller, new or not. P. 
Griffin, Utica, N. Y. 

To Inventors-We want patented articles in plain or 
polished wrouroht and cast Iron or steel. also leather, to 
manulacture and introduce. Will buy or pay royalties. 
Addre8s C. I. L., box 778, New York. 

Veneer machines, with latest improvements. Farrel 
Fdry. Mach. Co., Ansonia, Conn. Send for clrcnlar. 

.. New Drill Chuck," holding straight taper or square 
shanks. Address Stsndard Tool Co., Cleveland, 0., 
mfrs. of twist drills, reamers, and special tools. 

Portable grinding mills. Chas. Kaestner & Co., 
ChiCago. Ill. 

Steam Pipe Covering, Sectional and Plastic. Write 
for Pamphlet. Jno. A. McConnell & Co .. 119 Water St., 
Pittsburgh, Pa. 

For Sale-Important patent for printing in fast colors 
on all textile fabrics and in any number of colors at one 
impression. BeinR successfully worked in England. For 
further particulars apply to Worthington, 84 Leadenhall 
Street, London, England. 

. 

Steel name stamps, 15 cts. per letter. Steel flgnres, $1 
per set. F. A. Sackmann. Cleveland. O. 

3. Page of engravings giving a general view of the suc· The Diamond Prospecting Co., 74 and 76 W. Lake St., cessful operations of moving the great Brighton Chicago, Ill., general agents for the Sullivan diamond Beach Hotel at Coney Island. prospecting drills. 
4. Perspective . elevation and fioor plans of a house 

costing six thousand dollars. 
5. Design for a honse to stand on a knoll or high 

gronnd. Perspective and floor plans. 
6. Perspective view and gronnd plan for the Orange 

Heights Hotel, now erecting on Orange Mountains­
Arthnr D. Pickering, architect. 

For the specific pnrpose for which they are designed, 
the batteries manufactured by the 

Partz Electric Battery Co., 
1723 Chestnut Street, Philadelphia, Pa., 

are the best In the world. Catalogue now ready. 

Feed grinders. Chas. Kaestner & Co., Chicago, Ill. 

7. Half page engraving of the new United States Post For the latest improved diamond prospecting drills, 
Office at Springfield, Mass., and new United States address the M. C. Bullock Mfll. Co., 138 Jackson St., 

Post Office and Court House at Los Angeles, Cal. Chicago, Ill • 

8. Drawing in perspective of the elegant residence of Burnham's turbine wheel is sold at net price to mill 
Dr. S. F. Hause at Minneapolis, Minn. owners. Catalogue free. Address York, P&. 

9. Sketch of a dwelling in Rochester, N. Y., cost abont 
six thonsand flve hnndred dollars. 

tended especially for open·air drying, and provides a 10. Perspective and floor plans for a country house of simple construction for ample scaffold room in good moderate cost. 

Nickel Plating.-lIannfactnrers of pure nickel an­
odes, pure nickel Baits, polishing compoSitions, etc. $100 
"LIttle Wonder." A perfect Electro Plating Machine. 
Agents of the new Dip Lacquer Kristaline. Complete 
outllt for plating, etc. Hanson, Van Winkle & Co., New­
ark. N. J .. and 92 and 9i Liberty St., New York. 

dryine: weather, and perfect inclosure by means of the 
scaffoldiug in bad weather. . 11. Elevations and floor plaus for a frame dwelling. 

A h t' d h b t t d b Cost about flve thonsand dollars. Perforated metals of all kinds for all pnrposes. The ea 109 rum as een pa en e y ,n III t t' . . t" d fl R h P f ed M t i C Chi III 

designed to utilize waste heat from below to heat npper plans of a cottage for flfteen huudred dollars. The Railroad Gazette, handsomely ilInstrated, pnb. 
Mr. Walter Markle, of Tongauoxie, Kausas. It i8 1 .... • us ra IOns giVing a perspec lve View an oor obert Altc Ison er orat e a 0., cago, • 

apartments, and provides certain Improvements where- 18. Repairing the fon�dations of a large grain mill and lished weekly. at 7a Broadway, N ew York. Specimen 
by air may be drawn from the heated room without ad- elevator at ProVldence, R. I.-Half page engrav- copies free. Send tor catalogue of railroad books. 
mitting smoke or gas. ing. 

A combined wardrobe, bureau, and 14. Floor plans and perspective view of a substantial 

washstand has been patented Mr. Henry F. Wulff, of dwelling. Cost eight thonsand dollars. 

The Knowles Stsarn Pnmp Works, 113 Federal 
St., Boston, and 93 Liberty St., New York, have just i •• 
lued a new catalogue. in which are many new and im· 
Proved forms of Pumping Machinery ot the Bingle and 
duplex, steam and power type. This catalogue will be 
mailed tree of charge on application. 

Sau Antonio, Texas. This invention covers a novel 15. A dwelling for two thousand flve hundred dollars. 
constrnction and arrangement of parts in an article of Perspective and floor plans. 
honsehold fnrnit!lre designed to be snbstantial, inex· 16. Perspective and floor plans of two modem dwellings, Link Bating and Wheels. Link Belt M. Co., Chicago. pensive, and very conveniently arranged. costing eight thousand dollars and two tbousand 

A hoisting machine has been patented eight hnndred dollars respectively. Iron Planer, Lathe, Drill, and other machine tools or 
by Mr. Fridrich H. A. Peters, of Detroit, Mich. An 17. Plans and perspective elevation for a two thousand modera design. New Haven Mfg. Co., New I1aven, Conn. 
endless rope is employed for operating the hoisting two hnndred dollar house. Presses & Dies. Ferracnte Mach. Co., Bridgeton, N. J .  
wheel, which i s  8 0  constrncted that the rope will b e  18. DInstration showing the beantlfnl dwelling and 

The Holly Mannfactullng Co., of Lockport, N. Y., 
will send their pamphlet, describing water works ma­
chinery. and containing reports of tests, on application. 

prevented from slipping, and will also take a hold npon gronnds of Timothy Merrick, Esq., Elmwood, 
the;wbeel to assisfin hoisting. Holyoke, Mass. 

A cider mill has been patented by Mr. 19. Elegant residence of Dr. J. S. Hurlbnt, Esq , School 
Charles W. Boyle, of Bradley, Mich. It has pressing Street, Springfield, Mass. Engines and boilers. Chas. Kaestner & Co., Chicago, 

rollers journaled on a frame, with an endless belt 20. Miscellaneons contents : Relative strength of 
Ill. 

passed between the rollers and bed rollers inclined stones and bricks.-Echoes and reverberations in Supplement Catalogne.-Persons In pnrsnit of infor 
toward one end, to facilitate discharge of the jnice, the rooms.-Dimensions of the most important of the matlon of any special engineering. mechanical, or scien-

invention covering various novel featnres. great cathedrals.-Boston hot water distribution. tillo subject, can have catalogue of contents of the Sm­

A sleigh knee has been patented by 
Messrs. Herman and Henry Wesle, of Medford, Wis. 
Combined with the runner and the beam is a cylindri· 
cally convex casting secured to the beam, with proper 
bearing plates, being designed to allow the rnnner to 
conform to inequalities of surface over wbich it passes. 

A shell fish refrigerator has been pa­
tented by Mr. Henry C. Constantin, of Brooklyn, N. Y. 
This inventIon provides a receptacle for clams and 
oysters in the shell for restaurants, Innch rooms, etc., 
where they may be kept at an even, cool temperatnre, 
and readily withdrawn withont opening the doors of 
the receptacle. 

A combined slate and ruler has been 
patented by Lonise M. Dyer, of Yazoo City, Miss. 
The frame has longitndinally and transversely ranging 
grooves, and a ruler fitted in the grooves at each side of 
the slate, these rulers being arranged with pencil 
guiding slots ranging lengthwise and crosswise of the 
slate. 

A metallic mould has been patented 
by Mr. Philip F. Dillon. of Savannah. Ga. It is in­
tended for casting metals and permitting of the shrink. 
age o( the ·casting without snbjecting it to strain, bav. 
ing a contractile core and contractile cope to permit of 
the shrinkage of the casting in the monld withont 
danger of st,raining or cracking it. 

A secondary battery has been patented 
by Mr. Ludwig Epstein, of Martinlkenfelde, near 
Berlin, Germany. This invention covers a method of 
preparing powdered lead for electrodes, consistirig in 
adding snlphate of lead to molten metallic lead and 
stirring the liqnid mass until it has been transformed 
into a flnely divided powder, with other novel featnres. 
: A  baling press has been patented by 

Mr. William A. Laidlaw, of Cherokee, Kansas. The 
plunger has a slot fltted to receive a rope, combined 
with a shaft and a spring for giving It a rotary tendency, 

-Roofs for mills.-Combined rain water cnt.off .NTIJrIC AMERICAN SUPPLEMENT sent to them free. 
The SUPPLEMENT contains lengthy articles embracing and filter, illnstrated.-The gen�sis of a tornado. the whole range of engineering, mechaniCS, and physical 

-A millstone recipe.-Lnmber trade notes.- IClence. Addre .. Munn & Co .. Pnblishers. New York. 
Warming and ventilating.-Grant memorial com· 
petition. - The Arkansas dry kiln.-Paint for Improved flne tools for mechanics-Manufactured by 
fresh cement.-Foreign made joinery.-Floor L. S. Starrett, Athol, Mass. Send stamp for full list. 

paints.-Large dams.-Preservation of timber.- , Lockwood's Dictionary of Terms used in the practice 
How to ornament a v..se.-Enemies to varnish.- I of Mechanical Engineering, embracing those current In 
Filling for floors.-Wooden water pipes.-Ready the drawinlt office, pattern shop, foundry, lIttil1lt, turn­
mixed paints.-The Ridgway refrigerator system, inlt, smith'. and boiler shop, etc., comprisinlr over 6,000 
illustrated.-A sanitary heating apparatns, illns- dellnitions. Edited by a foreman patternmaker. 1888. 
trated.-The Prentice patent metallic hip shingle. Price. $3.00. For sale by Munn & Co., 861 Broadway, New 

York. 
The Scientific American Architects and Bnilders 

Edition is issued monthiy. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, prlicti. 
cally, a large and splendid MAGAZINE OF ARCHITEC' 
TURE, richly adorned with elegant plates in colors and 
with line engravings, ill l1strating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fnllness, Richness. Cheapness, and Convenience 
of this work have won for it the LARGEST CIRCULATION 
of any Architectnral pnblication In tbe world. Sold by 
all newsdealers. 

MUNN & CO .. PuBLISHER!!, 
301 Broadway, New York. 

TO INVENTORS. 

Planing and Matching Machines. All kinds Wood 
Working Machinery. C. B. Rogers & Co .• Norwich, Conn. 

Billings' Double·acting Ratchet Drills. Drop Forgings 
all kinds. Billings & Spencer Co., Hartford, Conn. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St .• New York. 

60,000 l!JmerB(m,'B 1887 � Book of snperior saws, with 
Supplement, .ent free to all Sawyers and Lumbermen. 
Address Emerson, Smith & Co., Limited, Beaver Falls, 
P&.. U. S. A. 

Friction Clutch Pnlleys. D. Frisbie & Co., N.Y. city. 

" How to Keep Boilers Clean." Send yonr address 
for free 8S page book. Jas. C. Hotchkiss, 120 Liberty St., 
N. Y. 

Paint mills. Chas. Kaestner & Co., Chicago, m. 

For Steam Heating-the Dunning Patent Wronght 
Iron Boiler. Over la,500 in nse. Manufactured by New 
York Central Iron Works, Geneva, N. Y .. U. S. A. 

An experience of forty years, and the preparation of 
more than one hnndred thousand applications for pa­
tents at home and abroad. enable us to understand t.he 
laws and practice on both continents, and to p08sess un-
equaled facilities tor procuring patents everywhere. A Automatic taper lathes. Heading and box board rna· 
synopsis of the patent laws of the United States and all chines. Rollstone Machine Co .. Fltchbnrg, Mass. 
foreign countries may be had on application, and persons Split Pnlleys at low prices and of same strength and 
contemplatlnlt the securlnlt of patents, either at home or appearance as Whole pnlley�. Yocom & Son's Shafting 
abroad, are Invited, to write to this office for prices, Works, Drinker St., Philadelphia, P&. 
which are low. in accordance with the Umes Bnd our 6X- / 
tensive

· 
facilities for conducting the business. Address ;:Jr'Send for new and complete catalogne of Scientific 

MUNN & CO .• . office 8cIBNTIF1C . AMERICAN, 861 Broad- and other Books tor sale by Munn & Co., 861 Broadway, 
the rope secured to the shaft having II nnmber of knots way, New York. New York. Free on applicatIOn. 
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INDEX OF INVENTIONS 
For which Lettera Patent oC the 

United State. were Granted 

May 8, 1888, 
&ND E&CH BE&KING TH&T D&TE. 

[See note at end of list about copies of these patent •. ) 
Air brake, automatic, R. Solano . . . . . . . . . . . . . . . . .. . . .  3b2,667 
Alarm. See Burglar alarm. 
Album clasp, T. M. H ... s . . . . . . . . . . . . . . . . . . . . . . .. . . . .  38'MOO 
Alumina, obtaining. K. J. Bayer . . . . . . . .  . . . . . . . . . . 882,506 
Axle lnbrlcator, W. Co. e, Jr . . . . . . . . . . . . . . . . . . . . . . . .  8S2,458 
Back band, H. C. Johnson . . . . . . . . . . . . . . . . . . . . . . . . ... . :l82,365 
Badge, designation, R. H. I.ee . . . . . . . . . . . . . . . . . . . . . . .  382,367 
Bale tie, T. T. Wells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382,:;00 
Barrel for outhouses, T. W CRITiC') . . . . . . . . . . . . . . . .  38'�.510 
Barrels, device for moving E H. Mott . . . . . . . . . . . .  382.618 
Batteries, antomatlc switch for secondRry, C. A. 

Fanre. . . . . . . . . .  . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . ... 38'J,599 
Batteries, plate for storage, C. D. P. Gibson . . . .. . . 382,358 
Battery. See Secondary battery. 
Bed bottom. W. F. Ada. Jr . . . . . . . . . . . . . . . . . . . . . . . . . .  382.501 
Bed bottom, W. C. Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382.401 
Bed bottom, spring, W. A. Mooney . . . . . . . . . . . . . . . . .  882,� 
Bed bottom, spring, F. Spoehr . . . . . . . . . . . . . . . . . . . . . .  882.496 
Bed, folding, G. W. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,400 
Bell, alarm. R. J. Whitson . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,!H8 
Belt fastener. H. C. Herr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,.105 
Belt tightener, J. H. Bringold . . . . . . . . . . . . . . . . . . . . . . .  382,587 
Bird cage sprlnlt, E. Wagner . . . . . . . . . . . . . . . . . . . . . . . 882,571 
Board. See Multiple switch board. Wash board. 
Boiler. See Hot water boiler. Steam boiler. 
BOilers, apportioning furnace draught for bat-

teries of steam. N. W. Pratt . . . . . . . . . . . . .  382,4&9, 382,490 
Bollers, removing impurities from steam, J. 

Blnks . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .  " . . . . . . . . . .  . • . .  38:1,508 
Book, check, Carmichael & Townsend . . . . . . . . . • . . . .  382,4.>7 
Boot or shoe soles, dielng-ont machine for, Cree 

& Clough, Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 382,294 
Boot or shoe sole IItting machine. W. Avery . . . . .. . 382.631 
Bottle stopper, J. Conner . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,459 
Box. See Knockdown box. 
Bracket or support for shelves, desks, and tables, 

C. Eggleston . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . .  382,296 
Brake. See Air brake. Car brake. Vehicle 

brake. 
Brick and marklnlt thereon the grade or color 

thereof. apparatus for Ranging, J. C. Ande�on 382,503 
Bricks with relation to their color and "rade, 88 .. 

sorting. J. C. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,504 
Buckle, G. F. Eberhard . . . . . . . . . . . . . . . . . . . . . . .  382,516, 382.594 
Buckle, tug, H. C. & L. C. Minard . . . . . . . . . . . . . . . . . . .  382,645 
Buckles. loop for suspender, D. L. Smith . . • • . . . . . . 382,484 
BnglrY boot, P. Bosche . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382.:149 
Buglty prop, top, I. Bateman . . . . . . . . . . . . . . . . . . . . . . . . 382.584 
Bnrglar alarm, W. E. M<lIntosh . . . . . . . . . . . . . . . . . . . .  382.484 
Burglar alarm, W. L. Swan . . . . . . . . . . . . . . . . . . . . . . . . . .  382.669 
Burglar alarm, electriC, H. C. Roome . . . . . . . . . . . . . . .  382,439 
Burglar alarm, electriC, G. F. Taft . . . . . . . . . . . . . . . . . . 382,444 
Bnrner. See Vapor burner. 
Burnishinlt machine, C. J. Addy . . . . . . . . . . . . . . . . . .  382,581 
Bustle, C. O'Day . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,878 
Button fastener, C. E. Vreeland . . . . . . . . . . . . . . . . • . . . .  382.:142 
Button setting machine, J. H. Vinton . . . . . . . . . . . . . . 382,9i1 
lIutton oetting machines, die for, J. H. Vinton . . .  382,840 
Button, sleeve, Moock & Headley . . . . . . . . . . . . . . . . . . .  382,485 
Cable road and machinery for operating the sante, 

E. J. Weston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,575 
Calipers, beam. C. E. Billings . . . . . . . . . . . . . . . . . . . . . . . .  382,!H8 
Can bodies, apparatns [or forming sheet metal, F. 

M. Leavitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,537 
Can heading machine, F. M. Leavitt . . . . . . . . . . . . . . . .  382,538 
Can heading machIne. J. Solter . . . . . . . . . . . . . . . . . . . . . .  382,567 
Cane and chair, combined, J. H. Kamerer . . • . • • . . . . 382,008 
Car brake, J. Kilpatrick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,810 
Car couplinlt, T. Gaskins . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ssi,602 
Car conplinlt, I •. B. Sampson . .  . . . . . . . . . . .  . . . .  . • . . . .  382,300 
Car heater, W. P.·Bending . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,507 
Car, railway, H. Niehoff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,434 
Car, stoCk, Bernard & Rhodes . . . . . . . . . . . . . . . . . . . . . .  382,405 
Car, stock, J. B. Calkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,4.'06 
Cars. electric motor for railway, W. M. 

McDougall . . . . . . . .  . . . • . .  . . .  . . . . . . . . . . . . . . . . . . . . . . .  382.483 
Cars, steam heating apparatns for railway, J. Em-

erson . . .  • .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,596 
Cars, steam heating pipe connection lor. J. Emer-

80n . • . • • • • . . • . • • • • • • • • • • • • • • • • • • • • • . . • • • • • • • • • • • • • • •  382,597 
Carbnretor, C. Benz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382,585 
CardinJ{ machines, mechanism for stripping the 

top lIat. of, A. Falls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38'2,598 
Carpet stretcber. L. R. Dey . . . . . . . . . . . . . . . . . . . . . . . . . .  382,295 
Carnage, child's, G. Riexinger . . . . . . . . . . . . . . . . . . . . . .  382.{91 
Carriage top spring. S. W. Cately . . . . . . . . . . . . . . . . .. . .  882,293 
Carrier. See Sheaf carrier. 
Cartridge reloading Implement, W. Mason . • . • . . . .  382,482 
Case. See Show case. 
Cash Indicator and recorder, Heady & Patterson .. 382,647 
Cash Indicator and rCltlster, J. H. Patterson . . . . . . .  382,552 
Cement, hydranlic, J. Murphy . . . . . . . . . . . . . . . . . . . . • . .  382,�76 
Chain attachment. watch. H. M. Strond . . . . . . . . . • . .  382,627 
Chain, detacbable link, R. F. & J. H. Redick . . . . . •  382,564 
Chair. See Dental and other chair. 
Chairs, etc., canopy attachment for, A. A. Smith .. 382,493 
Check reIn holder, F. Snyder . . . . . . . . . . . . . . . . . . . . . . . .  382,892 
Churn, H. l)oty . . . . . . .  " . . .  ' . . .  . . . • .  . . .  . . . . . . . . . .. . . . .  382,639 
Chnrn, J. Richards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382,387 
Cider mill, C. W. Boyle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382.408 
Cigar bunching machine, J. R. Williams . . . . . . . . . • . .  382,449 
Cigar lillers, mould for measuring and partly shap-

Ing, S. Henry. . . .  . .  . . . . . . . .  . . . .  . . . . . . . . . . . . . . .  382.00l 
Cil{ar perforatinl{ machine. A. P. Neff . . . . . . . . . . . . . .  382,648 
Clamp. See Hose clamp. Soldering clamp. 
Clasp. See Album clasp. 
Clasp, S. M. Une •. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,480 
Clod crusher and land roller,.comblned, C. L. Jen-

sen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . .  , . . . .  . . . . . .  . . .  382,612 
Clothes drier, H. Heine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382.422 
Coal. chain conveyer for handling, J. M. Dodge . . •  382.638 
Collar fastener, horse, G. Marshall . . . . . . . . . . . . . . . . .  382.640 
Colters. attaching. J. F. Packer . . . . . . . . . . . . . . . .. . . . . 382,485 
Cooking utensils, steam, J. O. EIIerton . . . . . . . . . . . . . 382.595 
Corn busker, J. Spence . . . . . . . . . . . . . . . . . 0 . . . . . . . . . . . .  382,568 
Corset, J. Koon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  892,478 
Cotton sweep, T. W. Knight . . . . . . . . . . . • . . . . . . . . . . . . .  382,533 
Conplinll. See Car coupling. Hose or pipe coup-

linlt. Pipe conpllng. Thill conpling. 
Cradles. fan attachment for, J. Rau . . . . . . . . . . . . . . . .  382,386 
Crane, portable, J. A. Huth . . . . . . . . . . . . . . . . . . . . . . . . . .  382,007 
Crank bendinl{ machine, G. H. Howe . . . . . . . . . . . . . . .  382,426 
Creamer, centrifugal, H. F. Belmlinlr . . . . . . . . . . . . .. . 382,506 
Crusher. See Clod crusher. 
Cup. See Filter cup. 
Current reJl'ulator, alternatiDJl', E. Thomson .. 0 . 0  •• 882,336 
Curtain fixture, C. Buckley . . . . . . . . . . . . . . . . . . . . . . . . . .  382,500 
Dam, wicket, B. �'. & J. C. Thomas . . . . . . . . . . . . . • . . . .  382,395 
Dental abrading disk, C. W. F. Holbrook . . . . . . . . . .  382,009 
Dentl1l or other cbalr, [I .  D. Jusb . . . . . . . . . . . . . . . . . .  382,473 
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Dental hand pleee. W. D. William . . . . . . . . . .. 382.672, 882.673 
Dental plates, model for, P. J. Malone . . . . . . . ... . . . . 382,639 
Detergent. C. C. Par.on • . . • . . . . • . . • • . . • • • • • . • .382,322, 382,323 
Dextrine, relining. Matthle .. en &; Krieger . • . • • • • • •  382.868 
Die. See Wire drawing die. 
Digger. See Potato digger. 
Draught equalizer. D. H. Ricard . . . . . . . . . . . . . . . . . . . 382.826 
Drier. See Clothe. drier. FruIt drier. 
Drill. See Portable drill. 

Mould. See Metal mOUld. Metallic mOUld. 
Motor. See Cable motor. Electric motor. Me­

chanical motor. Sprinl{ motor. 
Motor., cylinder for hydrauliC, W. Ro.s . . . . . . . .. . . .  382.389 
Mower, lawn, C. F. Rltchel. . . . . . . . . . . . . . . . . . . . . . . . . . 382,388 
Mowing machine. J. Dain. Jr . . . . . . . . . . . . . . . . . . . . . . . . 382,592 
Multiple .witch board. M. G. Kellogg . . . . •  382,474 to 382.477 
Mu.lc box. L. C .. mpiche . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,m 
Nail machine, wire, Bancroft & Stone . • . . . .  o . o  • • • • •  882,6:12 

Drum, heating, W. Markle . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,616 Net. 1andlng, G. W. McClintOck . . . . . . . . . . . . . . . . . . . . .  382,;n1 
Dust coUector, C. It. Knickerbocker . . . . . . . . . . . . . . . .  882,614 New.paper .elllng appara'u •• C. GaU .. nd . . . . . . . . . . .  3&'2,521 
Ego< crate and tray. J. L. Ritter . . . . . . . . . . . . . . . . . . . . . .  382,622 Ore concentrator, J. White . . . . . . . . . . . . . . . . . . . . . . . . . . 382,576 
Electric circuit .witch. C. C. Stlrllng . . . . . . . . 382,S32, 382,333 Ore wa.her, A. Hendey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382.42:l 

SLone channeling machine. J. F. Holloway . . . . . . . . .  882,528 
Stopper. See Bottle .topper. 
Stove, J. V. B. Carter . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 382,511 
Stove, W. J. Keep . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,581 
Stove grate, H. W. Merritt . . . . . . . . . . . . . . . . . . . . . . . . . .  382.543 
Stove, lamp, J. E. Wilbur . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382,519 
Stove, petrolElUm cooking. F. Hildebrandt . . . . . . . . .  382,425 
Stump extractor •• chain coupling fot, W. H. Bor-

den . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,461 
Sweep, J. T. Goode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382.522 
Swing. J. D. Hay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  882.303 
Switch. See ElectriC circuit switch. Electrical 

.wltch. 
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Electric machine, a1ternatlnll' current dynamo, E. Oy.ter dredge, W. A. Stewart . . . . . . . . . . . . . . . . . . . . .. . .  382,624 

Thom.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,8:l5 Packing for balanced valves, H. G. Hammett . . . . .  382,300 
Electric motor, G. �'. Card . . . . . . . . . . . . . . . . . . . . . . . . ... . 382,589 Packing for stuffing boxe., adju.table, P. Thacher 

Tapping pipe elbow., machine for. T. F. Hammer 382,006 
Telephone exchange. H. H. Eldred . . . . . . . . . . . . • . . . .  382,618 Foot 
Telephone system. It. N. Dyer. . . .  . . . . . • . . . . . . . . . . .  382,461 

Improved Screw cuttlDg 

Electrical distribution, .yst.em of. T. A. Edl.on . . . 382,415 et aI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382.1lM 
Electrical .witch. automatic, F. Stitzel . . . . . . . . . . . . . 382,625 Pan. ' See Evaporating pan. 
Elevator. See Water elevator. Paring machine., fork for fruit. W. A. C. Oaks . . . . 382.M9 

Theatrical appliance. J. Arthur . . . . . . . . . . . . . . . . . . . . .  382.682 
Thermometer, metaIIlc, T. W. Shepherd . . . . . . . . • . • 382,661 
Thill coupling, A. B. Perine . . . . . . . . . . . . . . . . . . . ... . . . .  382,381 
Thill coupling. T. A. Shinn . . . . . . . . . . . . . . . . . . . . . . . . . .  382,662 Elevator, G. A. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,487 Paper holder, C. W. Sherwood . . . . . . . . . . . . . . . . . . . . . . 38'l,62.3 

Elevator Indicator. H. Elchbaum . . . . . . . . . . . . . . . . . . .  382.854 Paper ve •• el, T. ]4'. W. Schmidt . . . . . . . . . . . . . . .. . . . . 382,559 Tie. See Bale tie. Catalogue. mailed on . 
Tobacco granulating machine. W. W. Smith . . . . . .  382.666 165 W. 2d St., O. Embroidering machine. J. O. Phillips . . . . . . . . . . . . . . 382,619 Pencil, O. Mu •• inan. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,488 

Engine. See Rotary vapor enlline. Steam en- Pencil sharpener, P. Petry . . . . . . . . . . . . . . . . . . . . . . . . .  382,437 
gine. Phonogram blank. T. A. Edl.on . . . . . . . . . . . . .. 382.418. 382,462 

Engines, apparatus for contrOlling the .peed of Phonogram blanks, making, T. A. Edison . . . . • . . . . .  382,411 
.team, R. Wilby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382,577 Phonogram •• dupllcatlnll', T. A. Edl.on . . . . . . . . . . . .  382.419 

Tramway for carrying elevated load., A. E. I HO W TO llAKE AN INCUBATOR.-Brown . . . . . . . . . . .  
: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382.634 Full direction •. lllu.trated with 7 l1gure •. AI.o dlrec-Tramway for hOistmg and conveying machines, tioDa for operating the appuratus. Conttlined in 
elevated. A. E. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382,635 SOIENTIFIC AMERICAN S UPPLEM ENT. No. ti I �. Price 10 

Etchinll' IIlus •• E. Nien.tadt . . . . . . . . . . . . . . . . . . . . . . . . . .  382,818 Phonograph., burnishing attachment for. T. A. Trap. See Ga. trap. cents. To be had at this office and from all new.dealer •• 

Evaporating pan. M .. thews & Hili . . . . . . . . . . . . . . . . . . 382,314 Edison . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  . . . . .. . . . .  382.414 
Excelsior, machine for making, A. M. Little . . . . . . . iltrl.481 Phonollraphs, feed and return mechanl.m for. T. 
Exercising m .. chlne, J. Sanchez . . . . . . . . . . . . . . . . . . . . . 382.«0 A. Edl.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  382,416 
Fancet • •  elf-clo.lng. H. C. Montgomery . . . . . . . . . . . . 002,654 PhotographiC Impre •• lon •• producing nncolored 
Feed water heater. E. J. Moore . . . . . . . . . . . . . . . . . . . . . . 382.546 and colored. J. J. E. Mayall . . . . . . . . . . . . . . . . . . . 982,369 
Fence. A. J. & G. W. Pitts . . . . . . . . . . . . . . . . . . . . . . .. . . . .  382,382 Pianoforte, organ. harmonium, or other mu.lcal 
Fence, C. E. Wilson . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 382,629 instrument, E. A. Locke . . . 0 • • • • • • • • • • • • • • • • • • • • • •  882,481 
1<'ence machine. A. V. Harper. . . . . . . . . . . . . . . . . . . . . .  382,526 Piano key bottom, W. H. I\,er . . . . . . . . . . . . . . . . . . . . . . .  382,471 
�'ences, ten.ion device for u.e In making. W. A. Pipe coupling, J. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,514 

Farr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382,464- Pipe, mechanism for the manufacture of, T. J. 

Truck, .tove, Herr & Dulebohn . . . . . . . . . . . . . . . . . . . . .  382,361 
Tubes, mechanism for the manufacture of angu-

lar. T. J. Bray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382,464 
Tuning peg for .tringed In.trument., FII.trup & 

Van Zant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382,466 
Underwaist, E. D. Watrou . . . . . . . . . . . . . . . . . . . . ... . . . .  382,628 
Upsetting machine. P. Gendron . . . . . . . . . . . .. . . .. . . . .  382,3lil) 
Urinal, J. A. Will . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382.399 
Valve. A. M. Granger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,5:U 
Valve and eylinder cock. combined relief, J. A. 

ARTESIAN 
Wells, Oil and Gas Wells, drilled 
�i&'}::tt �::r.::::u=: 
:':liif�"J'���Jm�= able Horae Power and Hounted 
Steam Drilling Machines for 100 to 
600 ft. Send 6 cents for illustro.ted 
catalogue. 
Piel·ceWeIIExcavatorCo. 

Val�:::h
o
e��:ii: ·C:M�;;;������: ·:: : ·::.: ·

.:·
.::::::: ·

. ::: I DELAFI ELD'S 
Valve mechanl.m for ·englne •• S .  Wilcox . . . . . . . . . .  382,578 

Fertilizer, S. L. GOodale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :l82,604 Bray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382,453 
1<'lIe. bill hook. F. M. Stone . . . . . . . . . . . . . . . . . . . . . . . . . .  382,497 Pipe welding .. pparatus. T. J. Bray . . . . . . . . . . . . . . . . . 382,452 
FIlLer cup, porous, J. W. Hyatt . . . . . . . . . . . . . . . . .. . . . . 382.619 Pipe wrench. G. G. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,391 

:New York. 

Firearms, cartridge feed indicator for, E. S. But- Pipes, anti-freezing device for water, W. G. 
ler . . • • • • • • . . . . • • • • . . • • • • • • • • • • • • . . • • • . • • • • • • • • • • • • •  882,455 Browne . • • . . . . . . . . . . • . . . . . . • . • • • . . • • • . • . • . . . . . •• . • • •  382,588 

Fire e.cape. S. B. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,1iIiO Planer •• cladlping device for cro •• beam. of, G. 
F1re e.cape. 1<'. A. We.tbrook . . . . . . . . . . . . . . . . . : . . . . . .  382.574 L. Marble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382,65:l 
Flies, device for catching. S. R. & F. A. Wilmot . . .  382.580 Plant protector, J. W. McCall . . . . . . . . . . . . . . . . . . . . . . . 382,310 
Forp-Ings, die for making rolled, G. F. Simond. (rl. 10,928 Planter, corn and cotton, L. Tedder . . . . . . . . . . . . . . . .  382,589 
Fruit drier, Z. W. Merithew . . . . . . . . . . . . . . . . . . . . .. . . . .  382.617 Planter. wheel, W. H. Grove . . . . . . . . . . . . . . . . . . . . . . . .  382.614 
�'uel c�rtridge. J. T. Wheeler . . . . . . . . . . . . . . . . . . . . .. . .  382,671 Planter •• check row attachment for. I. Jack.on . . .  382,428 
Ga., apparatus for the manufacture of, A. G. Pla.tic compound, J,. F. Head . . . . . . . . . . . . . . . . . . . . . . .  382,60'/ 

Meeze . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382.371. 382,375 Plow. J. H. Fry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382.297 
Gas burner., regulating valve for, G. B. Snow . . . . .  382,666 Pole tiP. T. J. Houghton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,529 
Ga. from oil and steam, manufacturing. A. G. Portable drill, W. C. Jenning . . . . . . . . . . . . . . . . . . . . . . .  982,472 

Meeze . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,372 Potato dlgRer and .eparator, comhlned. I. W. 
Gas, making coal, A. G. Meeze . . . . • • . • . . . • . . . • . . • . . .  382,373 Hoover . . . . . . . . . . . . . . .. . . . . . . . .. .. .. .. .. .. .. .. .. . .. . . . .. ..  " .. .. .. .  382.363 
Ga •• manuf .. cturing, A. G. Meeze . . . . . . . . . . . . . . . . . . .  382.314 Pre... See Hay pres.. Printing pre ••• 
Gas trap • •  ewer, H. C. Montgomery . . . . . . . . . . . . . . . .  382,652 Printing machine. wad. P. Selby . . . . . . . . . . . . . . . . . . . .  382,441 
Gases or liquids under pressure, apparatu8 tor Printing press, T. D. Worra]! . . • . . . . . . . . . . . . . . . . . . . . .  382,345 

tran.porting.and tran.ferrlng, J. Eo Holmes . . . 382,610 Printing pre •• es. receiving table for cylinder. F. 
Gate, M. F. Fink . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,601 W. Balte. .. .  . . .. . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382.(()2 
Gate. D. McCarty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382,316 Propeller for ves.el •• • crew, 1<'. G. White . . . . . . . . . .  382.398 
Gear, compen.ating, T. Tncker . . . . . . . . . . . . . . . . .. . . . .  382.387 Protector. See Plant protector. 
Glove f ... tener, E. J. Kraelzer . . . . . . . . . . . . . . . . . . . . . . .  382.3('16 Pulley, band. J. Wiley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382,448 
Governor. W. A. Bole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382.400 Pulverizer, A. Jamle.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382,361 
Grate • •  ectlonal pedestal, H. Peter.en . . . . . . . . .. . . . .  382,553 Punch and die. Gennert & Gleason . . . . . . . . . . . . .. . . . . 382,367 
Guns, means for controlling hydraulic apparatus Rack. See Hat and coat rack. Hay rack. Show 

for training heavy. C. H. Murray" " . . . .. .. .. . . . . . . . . SS2,S77 rack. � 

Hammock stand, portable folding, E. Hu •• ey . . . . .  982.618 Rail, compound. E. G. Chamberlain . . . . . . . . . . . . . . . . . 382,409 
Harrow, S. Cooper. . . . . . .  . . . . . . . . . .  . .  . . . . . . . . . . . . . . . .  382,513 Rail for .treet railway. and chairs, I. H. Randall •• 382,385 
Harrow, E. W. Herendeen . . . . . . . • . . . . . . . . . . . • . . . . • • •  S82,S04 Railway, R. M. Hunter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382,470 
Harve.ter, .elf-blndlng. Kennedy & Ander.o!! . . . . 382,532 Railway, J. B. Sutherland . . . . . . . . . . . . . . . . . . . .  382.893. 382,394 
Harve.ter., pll)ker .tem for cotton. W. L. Langley, Railway .Ignal, electric, C. F. De Redon . . . . . . . . . . . . 382.515 

382,{,35. 382,636 Railway .Ignal. electriC, B. II. Gedge . . . . . . . . . . . . . .  382,299 
Harveste"" • •  heaf carrier for grain. W. Bell . . . . ... . 382.404 Railway .tructure., elevated cable motor or other, 
Hat and coat rack. combined, R. X. McArthur . . . .  382,315 Z. P. Boyer. . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . .  382,407 
Hats, m .. chlne for hardening, S. O. Palmer . . . . . . .  382.379 Railway .witches. locklng mechanism for, John-
Hay pres •• E. Prengel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382.6& .on & Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,530 
Hay rack. D. C. Roby . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  382.328 Railway .ystem. elevated .treet. J. W. Adam . . . . .  382,947 
Heat and power to large dl.trlcts of building., Ratchet. J. L. Curti .. . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . .  382,687 

means for .upplylng, W. E. Prall . . . . . . . . . . . .. . . 382,383 Refrigerator • •  hell fish, H. C. Constantin . . . . . . . . . . 8&2,410 
Heat and power to large dl.trlct. of bnildlng., Regulator. See Current regulator. 

supplying, W. E. Prall . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,361 Rivet .etting machine. W. C. Bray . . . . . . . . . . . . . . . . . ::82,350 
Heater. See Car heater. Feed water heater. Roller mill. H. A. BArnard . . . . . . . . . . . . . . . . . . . . . . . . . .  982,1i83 
Heeling machines, breastin" attachment for, E. Rotary vapor engine, R. Hewson .. .. . . . . .. . .. .. .. . .. . .. . " 982,424 

A. Lupien . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  382,a5 Rubber boot, J. D. Thomas . . .  , . . . . . . . . . . . . . . . . . . . . . .  .a2,499 
HOisting machine, F. H. A. Peters . . . . . . .  . . . . . .. . . .  382,436 Saddle, D. Underferth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382,446 
Holder. See Check rein holder. Paper holder. Saw jointer, D. C. Robln.on . . . . . . . . . . . . . . . . . . . . .. . . . .  382,327 

Screw holder. Sawmill dog. R. F. & J. H. Redick . . . . . . . . . . . . . . . . . . 382.555 
Hook. See Snap hook. Saw tooth .wage. J. B. Rhodes . . . . . . . . . . . . . . . . . . . . . . 382,325 
Horse., hood for, C. A. & J. D. SnllIvan . . . . . . . . . . . .  382.668 Saws. device for jolntinR and .harpenlng. Georgia 
Hor8e8ho� natI machine, S. Hansen . . . • . . . . • . •  ' . • . .  382,646 &, Andrews . . • • . . . . . . . . . . . . . . . . . . 0 • • • • • • • • • • • • • • • •  382,467 
Hose clamp. F. Schlmper . . . . . . . . . . . . . . . . . . . . . . . . . . . 382,5li7 Scale for railway cars, weighing, E. Duple.sl . . . . . .  382.412 

Valve. safety, W. R. F'ox . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,613 
Valve • •  team engine. F. L. Smith . . . . . . . . . . . . . . . . .. . .  382,561. 
Valve, stop, Hawthorn & Moorhou.e . . . . . . . . . . . . . . . 382.469 
Valve. tank .upply regulating, P. Han.en . . . . .. . . . . 382.301 
Valve., adJustinl{ relief plate wedge. for .lide, D. 

A. Woodbury . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382.674 
Vapor burnert F. A. IJyman . . . . . . . . . . . . . . . . . . . . .. . . . .  382,652 
Vehicle brake, Bowling & Barne . . . . . . . . . . . . . . . . . . .  382.586 
VehiCle running gear, N. H. & J. H. Bloom . . . . . . . . 382,406 
Vehicle running gear. S. Burdsall . . . . . . . . . . . . . . . . . . .  382,686 
Vehicle. spring. E. Storm . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382,44.3 
Vehicle .prlng, Winter & Duffey . . . . . . . . . . . . . . . . . . . .  382,6.30 
Vehicle top prop joint, J. G. Par.on . . . . . . . . . . . . . .  382,662 
Vehicle wheel, P. Gendron . . . . . . . . . . . . . . . . . . . . . . . . . .  382,356 
Velocipede, M. A. Cherry . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,361 
Velocipede. locomotive, B. W. Annin . . . . . . . . . . . . . .  382,311 
Velocipede .addle, J. Knou . . . . . . . . . . . . . . . . . . . .. . . .  382,430 
Vise, C. J. Hermann . • • • . . • • . . . • • • • • • . . . . • . • • • • • • • • • • •  382,360 
WRI/on spring. M. Baltes . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,290 
Wall. of building., facing for, A. M. Han.en . . . . . .  382,369 
Wardrobe, bureau, "and wash stand, combined, H. 

F. Wulff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,400 
Wa.h board, .J . R. Cluxton . . . . . . . . . . . . . . . . . . . . . . . . . . . 382,512 
Washer. See Ore washer. Steam washer. 
Watch cases or other articles, die for maklnJit'. F. 

Ecaubert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,617 
Water elevator, pneumatic, T. O. Perry . . . . . . . . . . . . 382,324 
Water, etc., hydraul1c apparatus for rn.ising, H. 

D. Pearsall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382,380 
We .. ving needle. Easley & Bradley . . . . . . . . . . . . .. . . . .  382,611 
Wen drllllnl{ machine. C. Weber . . . . . . . . . . . . . . . . . . . .  382,500 
Wheel. See Metallic wheel. Vehlole wheel. 
Wheelbarrow. W. H. C. Goode . . . . . . . . . . . . . . . . . . . . .  382.628 
Whlffietree .prinll', E. C. CUrry . . . . . . . . . . . . . . . . . . . . .  382,853 
Wire drawing die, J. B. Jenkin . . . . . . . . . . . . . . . . . . . . . .  382,600 
Wire rod mill., reel for, H. Robert . . . . . . . . . . . . . . . . .  382,492 
Wire twl.tlng tool, C. B. Rumsey . . . . . . . . . . . . . . . . . . . .  382,666 
Wood working machine. E. W. Snedeker . . . . . . . . . . .  382.380 
Wrench. See Pipe wrench. 
Yoke, oX. J. S. Valentine . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,570 

DESIGNS. 
Clock dial, A. Bannatyne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,299 
Co.tume, lady'., J. Shell.. . . . .  . . . . . . . . . . . . . . . .  . .. . . . .  18,306 
Glassware, etc., ornamental border for, T. G. 

Hawke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,301 
Gum, chewing. W. D. Chase . . . . . . . . . . . . . . . . . . . . . . . . .  18,300 
J",ces. exhibit for .boe. W. Pitton . . . . . . . . . . . . . . . ... . 18..303 
Stove. cooklnl{. ·E. J. K ing . . . . . . . . . . . . . . . . . . . . . . . . . . 18,802 
Stove, cooking. J. A. Price . . . . . . . . . . . . . . . . . . . . . . . .. . .  18,304 

Ho.e or pipe couplIng. T. Haley . . . . . . . . . . . . . . . .. . . . . 382.468 Scl •• ors. etc., .prlllg for. F. C. Altmann . . . . . . . . . . .  382.502 TRADE MARKS. 
Hot water boiler. E. S. Manny . . . . . . . . . . . . . . . . . .. . . . .  382,318 Screw holder, .crewdrlver, and counter.lnk, com- Anre.thetlc, compound, certain, U. K. Mayo . . .. . . . .  15,438 
Hot waLer bOiler, O. W. Noble . . . . . . . . . . . . . . .  382.659. 382.660 blned. J. C. Trovillion . . . . . . . . . . . . . . . . . . . . . . . . . . . .  il82.670 Bitters, Durant & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15,423 Hydrant, C. G. Ette . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382.612 Seaming machine. F. A. Wal.h . . . . . . . . . . . . . . . . . . . . . . 382,572 Cork., Whitall, Tatum & Co . . . . . . . . . . . . . . . . . . . . . . . . . .  15,451 Ice creeper. C. J. Lung . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382.432 Seamlng�machine for .heet metal ve •• els, 1<'. A. Corn and .uccotash. pre.erved, TuthIll & Stod' 
Inclined plane •• appliance for operating, F. C. Wal.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382,400 dard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15,446 Keizhley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382.613 Second .. ry battery, L. E. Ep.teln . . . . . . . . . . . . . . . . .. . . 382,420 Dres • •  hleld., I. B. Kleinert. . . . . . . . . . . . . . . . . . .  . . . . .  15,4811 Incubator, W. H. Hillier . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,527 Sewers:and other excavation., cutting device for. Flour, relf-ral.lng, A. H. Staiger & Co . . . . . . . . . . . . . .  16,445 Incubators, heat re2uJator for, C. E. Bean . . . � . . . . .  382,403 W. Watson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  882,57.1 Isinglass, gelatine, and gelatinous 8ubstances, G. Indicator. See Ca.h indicator. Elevator Indl- Sewing machine, buttonhole, J. S. Free.e . . . . . . . . . . 382,466 P. Swlnborne & Co. . . . . .  . . . . . . . . . . . . . . . . . .  15.«7. 15,448 

cator. Station and .treet Indicator. Shackle, .pring. J. A . Lamplullh . . . . . . . . " . . . . . . . . 382,1i34 Liniment, W. J. Hughes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15.484 Inl{ot forming apparatu •• J. Illingworth . . . . . . . . . . . 382.427 Sheaf carrier, G. H. Goetze . 
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ee me .. .  appara u. or ma ng, orton Medicinal 011 or liniment. Acruman & Son . . . . . . . . . . 15,418 Iron. See Soldering Iron. Hodgson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382.819 Medicine for the ear, liquid, J. D. Howe & 00 . . . . . .  15.433 Iron and .teel with ru.tles. oxide. coating, W. T. Sheet metal, manufacture of, Norton & Hodg.on. 382,321 Oil, California olive. Merriman Manufacturing Wells . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . .. . .  382,441 Ship'. log, W. S. Hogg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,:162 Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 15.489 Iron. m .. nufacture of .heet, !. E. Craig . . . . . . . . . . . . 382.362 Shoe fa.tenlng. C. Knopp . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382,601 PhotographiC purpo.es. albumen paper for. J. A. Joint. See Vehicle top prop jOint. Show case, revolving, C. H. Tully . . . . . . . . . . . . . . . . . . . 382.445 Knorr . . . . . . . . . . . . . . . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.437 Knife, M. Cowles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382,591 Show rack, C. E. McElroy . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,542 Pill •. Scotch Oats Es.ence Company . . . . . . . . . . . . . . . . 15,443 Knitting machine, H. C. young . . . . . • . . . • • • . . . . .• ' 0 '  882.M6 Sieve, flour, H. Martin . . . . . . . • . . . • . • . . . . . • . . . . . . . . . . • .  382,Ml Pills, PUfJlstive, Acruman & ElOD . . . . . . . . . . . . . . . . . . 0 .  15,417. Knitting machine •• electric �top motion for, C. Signal. See Railway .Ignal. Polish or dressing, .hoe. Eclipse Cement Company 15,424 Draper . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . .  382,593 Sla�e and ruler, combined, J,. M. Dyer . . . . . . . . . . . . .  382,418 Powder., hor.e and cattle, Spencer & Brown . . . . . .  15,444 Knitting machlne., latch needle and covering or SI81gh knee. H. & H. Wesle . . . . . . . . . . . . . . . . . . . . . . . . . .  382.397 Quinine, prepar .. tlon of, L. B. Weld . . . . . . . . . . .  15,449, 15,450 tr .. n.ferring point for. W. H. Abel . . . . . . . . .. . . . .  382,675 Slimer Bnd .ettler. T. H. Minter . . . . . . . . . . . . . . . .. . . . . 382,4.3:1 . Radiator., .team or hot water, Pierce Steam Heat-Knockdown bOX, C. L. Lockwood . . . . . . . . . . . . . . . . . . .  382,312 Smoke conden.er, B. Robert . . . . . . . . . . . . . . . . . . . . . .. . .  382,665 1 Inl{ Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15,441 Lamp collar. A. Gott.chalk . . . . . . . . . . . . . . . . . . . . . . . . .  382,005 Snap hook. E. L. Howe . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,611 Salt J Corbett 15 420 15 421 Lamp, electric arc. R. E. �'enner . . . . . . . . . . . . . . . . . . . . 382,421 Snap hook, D. L. Smith. . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  382,495 Salt: �ble and 
·.i�I;:;: Di��'��d ' C;;.W· s�i; c:,m: ' 

Lamp 11lament, electriC, C. SeeL . . . . . . . . . . . . . . ... . . . .  382.660 Sodium carbonate. by sulphide. of the alkaline pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15,422 Lantern. tubular, J. H. Stone . . . . . . . . . . . . . . . . . . . . . . .  382,626 earth •• making, Parnell & Simpson . . . . . . . . . . . . . 382,IiIil Shoe dres.lng, liquid, R. F. S. Heath . . . . . . . . . . . . . . . .  15,430 Last. J. 8. Turner . . . . . . • . . . • . • . . . • . . • . • • . . . . . • •  382,388, 382,339 SOlder�DJ{ clamp, W. H. Clsy . . . . . . . . . . . . . . . . • . . . • . . . . 882.590 Shoes for men, misses, JiLdies, and children, C. La.tlng tool, J. B. Jacque . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382.429 Soldermg Iron, R. Schlumberger . . . . . . . . . . . . . . . . . . . . 382,558 Gotzlan & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  15.429 Levers. device for operating a set of. H. D. Soldering machine. can, W. M. Emmart . . . . . . . . . . . . 382,463 Spood., fork., ladle., et.c., G. I. Mix & Co . . . . . . . . .. . . 15.«0 G&086 . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • • . . • . . .  382,298 Solderin� machine, can, E. Norton . . . . . . . . . . . . • . . . . .  382.820 Starcb, laundry. J ohn!!lon & Je1fer�on . . . . . . . . . . • . . . . .  15,435 Llfe-.aving garment, G. A. Hiler . . . . . . . . . . . . . . . . . . 382,306 Soldering side se .. ms of can., machine for. Will- Tobacco • •  moking and chewing, �·I.hburne Bro . . . .  15,428 Loom picker check, W. Driver . . . . . . . . . . . . . . . . . . . . . .  382.640 cox & Norton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,944 Tableware. both hollow .. nd flat. metallic, Holme. Loom picker 8tick, S. M. H .. mblln . . . . . . . . . . . . . . . . . . .  382.615 Spring. See Bird cage .pring. Carrial{e top & Edward. Silver Company . . . . . . . . . . . . . . . .  15,481. 15.4.32 
Loom •• picking sweep .trap connection for, E. H. spring. Vehicle .prlng. Wagon .prlng. Toilet preparations. J. A.congh . . . . . . . . . . . . . .. . . . . . 15,419 

J. Fielder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,600 :Whiffietree .pring. Watches, EI/orln National Watch Company, 
Lubricator. 'See Axle Inbrlcator. SprlDg motor. J. B. Powell . . . . . . . . . . . . . . . . . . . . . . . . . . . ;,82,003 15,425 to 15.427. 15,452 
Lubricator. W. Millard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  982,544 Spring motor, A. D. Saunders . . . . . . . . . . . . . . . . . . . . .. . .  382,566 
Match stick., machine for cutting • . W. H. H. Stanchions of ve •• el. In place, .ecuring. T. M. 

SI.um. . . . . . . . . . . . . .  . .  . .  . .  . .  . .  . .  . . .  . .  . .  . . . .  . .  . • . .  ....  382,442 Rees. . . .  . .  . . .  . .  . . .  . .  . .  . .  . . . .  . . . .  . . . .  . . .  . .  . .  . . . . . . . 382,620 
Mea.urln/or machine, land, E. Robard .. . . . . . . . . . . . . .  382,436 Stand. See Hammock stand. 
Mechanical motor, S. A. Halne . . . . . . . . . . . . . . . . .. . . . .  382.525 . Station .. nd street Indicator, J. L. Fate . . . . .. 382,519, 382.520 
Metal mOUld, C. S. Bell . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' " 382,638 Steam bOiler, J. A. Mumford . . . . . . . . . . . . . . . . . . . . . . .  382.657 

A printed copy of the .peclflcatlon and drawing of 
any patent In the foregOing lI.t will be furni.hed from 
this office for 25 cent.. In ordering please .tate the 
name and number of the patent de.lred, and remit to 
Munn & Co .• 361 Broadway, New York. 

Shepard's New $60 Screw-Cutting Foot Lathe 
wi pf.,����n�rrglIeS'a�a��� �:�� � ments, Chucks, Mandrels, Twist 
• Df�:li!!O�� ��l!f.

er8t:\1:e8 on G payment. 
oII�� 8end for catalogue of Outfits 
w for Amatenrs or A rtisans. 

Address H. L. SHEPARD, 

� 1����11J __ " 
AGENT, 

� " 134 Et,1���::r�e6biO. 

B R O O K L Y N  
G E N U I N E  RAW HIDE LACE LEATHER 

Ha. Phenomenal Strength. It Will Not Get Hard. 
Try a sample .ide and be convinced. 

CHA I'!. A. �C II I EREN & CO., Manufllcturen, 
1'1 Fe" ry "'treet, New York. 

2nd � MACHINERY H 
N. Y. Mach'y Depot, Bridge Store 16. Frankfort St., N.Y. 

SUPERIOR � Sta.tiona.ry Engines 
with Plain Ilnd A u tomll­
tic Cnl-off'. Vertical aDd 
Horizontal. 

Penna. Diamond Drill ·Co . •  
� - Bjrdsboro, Pa. 

FC>H..EXG-N" TH...A.X>E. 
JOHN G. ROLI,INS & Co.,  Limited. London, England, an 
old established and reliable House, are well situated to 
represent American Manufacturers in the sale of their 
products in Foreign Countries. Sati8factory American 
and English reference if required. Addres8 direct, or 
American Office, 4 Stone Street. New York City. 

TO BUSINESS MEN. 
The value of the SCIENTIFIC AMERICAN as an adver­

tising medium cannot be overestimated. Ita Circulation 
�o,:

a;Jb\I:.'t':l"��t:�eW�l'lo 
t!lt\�! �:;���r ���,;n� 

rie., and I. read In all the principai librarie. and reading 
rooms of the world. A business maD wants something 
�c;:r�hft�!O ';=t�i�i�:��:.me��t�n 

b� �r:t�\::wh'; 
advertl.e. in the SCIENTIFIC AMERICAN. And do not 
let the advertiSing agent intluence you to substitute 
:���t?!:� If�P�; ��r

bl��������I:IglC����Ig:c�de 
w

l�e� 
for your interest to advertise. This is frequently done, 
for the reason tnat tne fW{ent gets a larger eommis810n 
from the papers baving a smu.lI circulation thAn is allow­
ed on the SCIENTIFIC AMERH·AN. 

�'or rates .ee top of l1r.t column of thl. page, or ad­
dress 

MUNN &; CO •• Puhlisl,,,rs, 
3ti1 BroadwllY, New Y ork. 

Metallic mould, P. F. Dillon . . . . . . . . . . . . . . . . . . . . . . . . . 382,411 Steam engine, W. K. Kight . . . . . . . . . . . . . . . . . . . . . . . . . .  382,309 
Metalllo .nrfaces, ornamenting, Parker & Gri.- Steam engine, I,ecouteux & Garnler . . . . . . . . . . . . . . . .  38'J.479 

wold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382,661 Steam enlline, �'. C. Morton . . . . . . . . . . . . . . .. . . . . . . . . . .  882.547 
Metallic wheel, It'. A. Nlckerscn . . . . . . . . . . . . . . . ... . . .  382.658 Steam wa.her. J. W. Ballard . . . . . . . . . . . . . . . . . . . . . . . .  382,289 
Mm. See Cider mill. Roller mill. Steering ves.el •• T. Skinner . . . . . . . . . . . . . . . . . . . . . . . . .  982.56.� 
Mirror, J. RaJ . . . . . . , . . . .  , . . .  " . . . . . . . . . . .. . . . . . . . . . . . .  382,291 fjtep or platform, F. H. StanwQQd . . . . . . . . . . . . . . . . . . . 382,331 

Canadian Plltents may now be obtained by the 
Inventors for any of the Inventions named In the fore­
gOing list, provided they are .impltj, Bt a co.t of '401 
each. If complicated the cost will be a little more. For 
full Instruction. addre.s Muon & Co .• 361 Broadway. 
New York, O Lher foreign patents may alsc be obtained. 

' i R  r-A M ' L Y  $ E W I N "  MA C H  N E :;  
� 1 1 E  E L. '  T R :J - D Y N A t-1 ,� � J  t.:o-( L A  
2 2 4  L A R T [ R  '\ :':  F''f I L A r: ,l.  ;: ...... 
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MAY 26, 1 888.] Jcitutifi c �mtricau. 
ROSE ON __ ��ERS T H E LO N 

9� --BO i L 
&, A L LSTATT E R  CO. HAblIhr° N  

Double, Single, Angle-Bar, Gaug, Hori­
zontal, Twin, Boiler, Spacing, Gate, Mul­

JUST R.E..4.ZJ'Y. 
-- :0:--

Steam Boilers. A Practical Treatise on Boller Con­
.tructlon and Examination. For the use of Practical 
Boiler Makers, Boiler Users, and Inspp.ctors ; and em­
bracing In plain �

re. all the Calculations nece.sa� In 
�:!l:��;j.a�ln�tra��h1J�;a���sVo�Iri�� 

Price $2.50, by mau, free of postage to awy address in the 
world,. 

CONTENTS.-PART I. The Cylindrical Sbell of a Clr­cular Boiler. II. Examples In Calculating of the Strengths 

tiple, Belt, and 
Steam-Driven 

P U N C H E S 
AND 

S H E A R S .  
OVER 300 SIZES. 

-0--
Send for New Catalogue. 
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{!-tf: OOMPARATIVE VALUE OF STEAM The Boston Hydraulic Motor CO. Stationary and Locomotive Boilers. VIU. Rules of the 
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�h�\�!�� tlon of the Boiler. of Steam Ve.sel •. X. Tables Useful to Boller Con.tructors. Index. 

and hot water for transmitting heat and power.-An 
elaborate dl.cu •• lon of the subject. by Charle. E. Emory. 
Contained in SCIENTIFIC AUEUIQAN SUPPLEMENT No. 
61 I). Price ten cents. To be had at this office and 

O FFER FOR SAI.E 

25 Motors from all newsdealers. 
BY THE SAM E AUTHOR. 

Mechanical Ur"wlulr Self-Taulrht.-lIlu.trated For Recreation, Cor Boslness. Cor Fon-
by 330 engraving., 313 plll1:e.. 8vo . . . . . . . . . . . . . . . "<l.00 RIDE W H E ELS I J!'OR BLOWING 

Modern Steam Enirines.-Illnstrated by 422 engrav-Ings, 321 plII1:es. 4to . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . "6.00 
The Complete Prnctlcal Machinist.-lliustrated 

by 356 engravlnlrs, 439 page.. l2mo . . . . .. . . . . . . . . . S�.I)O 
Tile Slide Valve I"ract.lcal l y  Explalned.-I1JDS-

trated by 35 engravings, 100 pages. 16100 . . . . . . . .. 1.00 
""" The above or any of !»III' Books sent by mail, free of 

postage, at the publlcatwn prIc&, to any addire88 m the '00T1d. 
""" lUustrated OiJrC1l1.ars .howIIng the full contents of Joshua Rose'. Works, sent tree of postage to any <me m  any 

part of the World who wm, fumtsh hts address. 
H E N R Y CA R E Y  B A I R D  1£ CO., 

INDUSTRfAL PUBLISHERS. BOOKSELLERS & IMPORTERS 

The be.t Is the cheapest, and 
we are prepared. to show you 
that 

THE V ICTORS. 
ARE THE BEST 

Bicycles, Tricycles, 
AND 

Safety Bicycles 
In tile wodd. Illustrated catalogue free. 

CHU RCH ORGANS, 
ALL COMPLETE, 

To�etber with· aU Its Pat­
ents, Patterns, good will 

of Business. etc. 
ESTABLISHED 13 YEARS. 

810 Walnut St., PhihtdeJphla, Pa., U. �. A. Overman Clark's Adjustable Wmg Wheel Co. 
Ventilating Fans, 

For Ventilation of every de­
scription. 

Hea.vy Fa.ns 
FOR DRYERS. 

Result. Guaranteed. 
Catalogue Free. 

GEO. P. CLARK, 
Box: L, 

Windsor I�ock., Conn, 

QUARANTINE SYSTEM OF LOUISI­

��i;J:l�g�'i,"�r!�l�e�·DivRts�����:,�fl��t'!'I'i.t,:'J'?� 
SCIENTIFIC AMERICAN SUPPLE)(ENT. No. 627. PrIce 10 
cents. To be had at tbis office and from all new.dealers. 

Makers of Victor Cycles, 
BOSTO N ,  MASS. 

_, l�}:cK.:l. Plated Self-Inking Pen & Pencil20c 
Your name on in rubber only 

6 different IJames to one address, $I.  
When closed is size o f  common pencil. 

Model Rubber Rtamp Co .. Raltimore, Md. 
Agts. terms free with first order. Big pay, 

, '11 I /1 : T IGHT������������� INW -- �-=::: J O H N  G R E E NWO OD & C O R O C H ESTER N Y 

DRY AIR REFRIGERATING MACHINE. 
DeSCription of Hall's Improved horizontal dr
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alrrefrig-
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.howing plan and side elevation of the apparaoos. and 
dllll1:rams illustrative of Its performance. Contained In 
SCIKNTIFIC AMERIOAN SUPPLEMENT, No. �8S. Price 
10 cents. fo be had » this office and from all uew&­
dealer •• 

P I P E  C O V E R I N G S  
Made entirely of ASBESTOS. 

Absolutely Fire Proof. Thl. thermometer gives s permanent and continu­ous record in ink of the temgerMu!':.e. The chart ��d d�Y8 
g
of ¥g� ;;JU�s��� 

BRAIDED PACJKING, lIIILL BOARD, SHEATHING, tElllENT, FIBRE AND SPEtULTIES. 
0EII:A.Xo:aEllD:El.a-aPE1'iI'C:JiI 00,., FOOT E_ aTEII: aT_, 1'iI'. y_ 

the dellrees of temperature 
from 20' below zero to 110' 
above. All instrnments 
:�'ii :���t:!i. �J�s�� 
cord Is ea.Uy read and ab­
solutely correct. Sold by 
tbe leading Instrument 
dealers Bnd op t i c i a n s  
throughout the United 
Stetes and Canada, and by 

The DRAPER 
MANUFACTURING CO. 
Owners of the United �!!I�����!!!��a States and foreign patents, 

152 F'ront Street, New York CopI/t'Ighted. 

G EOLOGY EXPLAINED IN ITS SIM-
plest Form.-An Intere.tlng object les.on tn geology. 
Contained in SOIENTIFIO UEH.lCAN SUPJ"T.ElIENT, No. 
63U. PrIce 10 cents. To be had at this office and from 
11.11 newsdealers. 

OTTO lAS ENIINES. 
Over �:i,OOO Sold. 

Horizontal . . . . .  Otto . . . Gas Engine •• 
Vertlcal. . . . . . . . .  0tto . . . .  G .... Engines. 
Twin Cylinder .. OttO" ·I·� I��\�:!' Combined . . . . . . . Otto. . and Pump •• 
Combined . . . . . . .  Otto . .  :.'��f.::;gs 

ono G AS ENG I N E  WORKS, 
CHICAGO, PHILADELPHIA. 
New York Allency, 

. 1S Vesey Street. 

ARCHITECTURAL BOOKS. 
Useful, Beautiful , and Cheap. 

To any person about to erect a dwellIng bouse or sta­
ble, eltber In the country or city, or any builder wishing 
to examine the latest and best plans fora chnrcb, .cbool 
house, club house, or any otber public bulldlns of high 
or low cost, sbould procure a complete .et of the .ABCIlI­
TECTS' AND BUILDERS' EDITION of thp. ScIENTIFIO 
A)(ERICAN. 

The Information these volnmes contain renders the 
work almost indispensable to the architect and builder, 
and to person. about to bulld for tbemselve. they wiU 
lind the work Bnggestlve and most useful. They contaIn 
colored platel of tbe elevation, plan, and detell draw­
Ings of almost e'Very el"". of bulldln,!, with .peol1lca­
tlon and approximate cost. 

Four bound volume. are now ready and may be ob­
tained, by mall, direct from tbe publlBhers or from any 
new.dealer. PrIce, '2.00 a volume. Stitched In paper 
covers. Subscription price, per annnm, 12.50. Addre.s 
and remit to 

MUNN & CO., Publishers, 
361 Broadway, New York. 

BRANCHES: Phl la, 32 S. 2d St. Ch icago. 46 E. Lake St. Plttsburg, 37 LeWiS Block. 

HARRI�U� VU� V EYOR ! 
aa!'ming 6raln, Coal, Sand, Clay, TaR Bark, Cinders, Ores, Seeds,&c. 
��. I BORDEN, SELLECK & co. , {MJ!:;'�';,rsJ Chicago, ilL 

R E M I N C T O N  
STANDA:a.D 

TYP EW R I T E R  
WYCKOFF, SEAMANS & BEN EDICT, 327 Broadway, N .  Y. 

THE COPYING PAD.-HOW TO MAKE 
and how to UMe ; with an engraving. Practical directions 
how to prepare the gelatine pad, and also the anlllneink 
by which the cople. are made ; how to apply the written 
������e��� ���iN",,�;I�

o A�:���gAW§��;lE::N!:,
t��: 43S. Price 10 cent.. )'or .a1e at this office and by all 

newsdealer. In all parts of the country. 

�®J1illllliilllillllli: CARY &. tv1 D E N _ 
\STEEL WIRE G fey OESCRI PTI ON @;-u 'U 
Z34 W 29 ST. EVER &.STE[L SPRINGS. NEWYORK CITY 

ELECTRIC CONVEYORS.-DESCRIP-
tlon of two Ingenious .ystems for tbe electric carriage 
of .mall packages. Illustrated with 13 engravlnlrll. \Jon-464. Price 10 cent.. To be had at this office and from 
all new.dealers. 

E MODEL and L SendforCtrc1llaIS. 
XPERIMENTA C.E.Jones&BI1. 

R A 
CIICIINATI, D. WO K SPEDIAL n. (I:Iention thl. Paper-l 

$ 1 0 .00  to $50.00 Ur:l:�gl:� 
ness. M agic Lanterns and View" of popular sub­
ject.. Catalogues on application. Part 1 Optical. 2 
Mathematical, 3 MeteoroloJllcal, 4 Magic Lanterns, etc­
I • •  MANASSE. SS llIIldi80n Street, ChicB IlO, III. 

THE CUSHMAN KEY DRILL CHUCK. 
This is an improvement over 

aU other chuck. Of It. cla's 
and Is fully guaranteed. 

J)1AM. HOJ,DB PRICE 
No. 1, 2 in. 0 to � In. f6.50 
No. 2. 2" in. 1-64 to " In. 8.00 
fa����:J 

t
�; W��: "8gS���N CHUCK Co., Hartford, Conn. 

VOLNEY W. MASON & CO., 
FRICTION PULLEYS CLUTCHES and ELEVATORS 

PllO V IDEN CE. It. I • 

I T PAYS to sell our Rubber Stamps. Free Catalogue 
to agent •. Chandler & �'[.her, Clevehmd,O. 

BARREL, KEG, 
Hogshead , 

AND 
STAVE lIIAtHINERY. 
Over 50 varletle. manu­

factured by 
E. & B. HOLMES, 

Chamferiny, Howeling, and Croztng. BUFFALO, N. Y. 

W Encyclo-B Diamond 

L

BOOk free' L 
pedia of Drills and 25c. for 

'JOO Engrav Lightnill:g mailin� it. 
ings of HydraulIc American 

W E L L  WELL "Well "Works, 
T O O  L S, Machines. Aurora, Ill, 

! New Catalogue of Valuable Papers 
contained In SCIENTIPIC AMERICAN SUPPLEMENT, sent 
freeof chatrge to any �J��"'", CO .. 361 Broadway, N. Y. 

R U B B E R  B E L  T I NC,  PAC K I N C,  H OS E .  
Oldest and I.araest Manufacturer" In the United States. 

V U L C A N I Z E D  RUBBER F A B R I C S  
For Mechanical Purposes. 

A1.r Brake :a::ose 
A .  SPECIAI.TY. 

R U B B E R  MATS, 
R U B B E R  M AT T I N O ,  

A N D STA I R  T R E ADS. 

1<'( " "  \ 
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�!�;i8���:'l�:r:�:Tr\WIs:I���o�,I"R���It�'y�·1sL:= Under authority conferred by an act of Congress en-
�:�"v�� l��t�.

I
��� ��t��!:"�t't".!'ii���=:;" �m: sealed propo.als are hereby Invlted, and will be received at this Department until 12 o'clock noon, on Monday, the 4th day of June. ]888, for furnishing the following cl .... es of milt erial for use In the construction of sHld cruiser : CLASS A.-&'teel plates.-About twelVe hundred 
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(�hln�!�SoF;t::ra��:��rJ beams witb proper curvature, from 15 to 30 pound. per foot
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about six (6) tons of steel I-shaped beams, 27 
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'b�A��'b� Steel rivets.-About one hnndred and five (106) tons steel rivets, from % Inch to % Inch diameter. CLASS D.­Steel castings.-About one hundred and forty (140) tons of 

�t;:hc:!��,
g
:ha1t 1=�·8�:W:t"r:f:�a�ts';r;,i

po
::b��� etc. The tons of material herein called for to � of 2,240 pounds each. All said matelal to be of .uch detalled di­mensions. welghtfl. and shapes as may be required in the construction of the vessel. and to be delivf>red at such 
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'3'o������¥�r'.a;;;:·I8r� Deliveries to Commence within thirty (30) days from the date of contract, and to be completed within six (6) months from such date ; the materhtl to be deliveretl pr0
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tly, In accordance with a detalled schedule pre-
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�� �� s��� :�rVtm,�'::S� Intere.ts of the Goverument. All material to be of domestic manufacture, and to he accepted only after passing such tests 3S may be prescribed there .. 
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lo�!:�'h���ilJ :"rw.�fi�e�'t.� a,:! plication to the Bur .. au of Con.truction and Repair, and may be for one or more of the classes deSignated, but no bid for a portion of any cl"". will be c.unsidered. Each prupo881 must be accompanied by satisfactory evi­dence that the bidder is able to furnish and deliver the 

�o";'�r.!��:3'b;�
l
g�rfl'i!ebJ

d
�lie��":a��bf���1 t::':�;.l':r "cit the !lecretary of the Navy, for an amount equal to five per cent of the bid. The check received from the .uc­ce •• ful bidder will be returned to him on his entering into 8 formal contract for the due perform�lDce of the work, and giving bond for the same, with satisfactory 
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�hfta'if taft t�e::t�i Into such contract and to give such bond within twenty :lay. after notice of the acceptancc of his prope.al, the c

��r:i�¥'Wi:'rr��feJ''S'i�t�;.
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.xi1'��:c'l:� I?;"�:':a��� rn� proposals which tire not accepted will be retUrned Immediately after the award shall have been made. Information relative to the dimensions and shape. of material, and aU other information essential to bidders9 
�P��'i.��;:�e,'i,

d ��J'\rs.,��r�. aJl���"��;a��;'��t�U�� posals must be made in duplicate, and enclosed in en· velopes marked U Proposals for Stee] for the Armored Cruiser Maine." and addre8sed to the Secretary of the Navy, Navy Department Washington, D. C. FACh cl ..... of materia ls will be bid for separately, and the Secretarv of the Navy reserves the right to rpJect any or all bid';, or the biuB on any cla�8 or classes, a.s, in his judgment,. the interests of the Governmf'nt may require. WILLIAM C. W lf ITNEY, lSec-retory of the Na'IJY. 

pl;:':3sfl;��n�!I�J;:i'c;�'! ��·kw��I;I�8J�:8'.: 
�e;.��,;:& W;��e"'�.f ���� ':Mt�· r!;:;::t�i 
thl. office until Saturday. May 26tt., at 10 A. M. for the 
following work and material : Nine Sti-Iuch valves, gear­
ed to work on side. IncrellsiIlg the size of the shlift at 
the Inlet Pier to 6 feet In diameter and removlnlr the 
bulkheads In the Tunnel. Plans and .r.eclficatlons can 
ft'i,�
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.Ione,s reserve the light to accept or reject any or flU 
bids, or to acce

E
t any part of a bId as In their judgment 

the Interl�tp�f R�'i8ja:l'{!; require. 
JAMES RYAN �wateT CommisBioner •• S. K. WORTHi'NGTO� 

WO RKS · --.-u Il U Il I U  WAl l:. � .  

Tenders for Water Meters. 
Notice Is hereby given that Tenders addressed to the 

undersiJtned and mH.rked h Tenders for Meters," for the 
supply of two hundred water meters, � inch size ; two 
hundred meters. " inch size, and one hundred meters � 
inch size, will be received by Registered Post only at. this 
office up to the hour of noon on Monday, 28th May, 1888. 

The meters muat be of .tandard quality, of either 
U Crown," '" Worthington," or " 'rhompson " pattern. 

Each Tender must be accompanied bi, Marked Cheque 
g� f::\.�.:'.l'�;'
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t
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and suffiCient sureties for the fulfilment of the contract. 
should the same be awarded to the Tenderer. 

The lowest or any 'l'ender not necessarily accepted. 
JAB. B. BOUSTEAD, 

(}hairman Water Works Committee. 
WATJIlR WORKS DEPARTMENT, 

City Hall, 'l'oronto, Ont., Uth May, 1888. 

FOR SALE City, County, or Stete Rights, under 
• Patent 840,454. Address Dnplex Gas 

Regulator Co., P. O. Box 940, or 31 Broadway, New York. 
FOR �A I ,E-Pond Iron Planer, table&! inches long, 

arch 12 inches h!gh by 14 inches wide, automatic feed; 
little used, price '125. Address lIox 311, East Green· 
wlch, R. 1., or A. V., 75 South Street, New York. 

�W O O D - E N G RAV I N G  
F I N E  C AT A L. O G U E I L L U S T R AT I O N S  ,-;- / 

c FL. KLEN K  86 NASSAU S t N EW , O RK 

T� SCientific A merican 

PUBLICATIONS FOR 1 888. 
--0--

The prices of tbe di1ferent publication. are as follows : 
RATES BY MAlL. . 

The Scientific American (weekly), one year $3.00 
The ScientiHc American Supplement (weekly), one 

year. • • • • • • . • • • 5.00 
Tbe Scient.ific American, Export Edition (monthly) . 

one year t • • • • • • • • • 5.00 
The Scientific American, Architects and BUilders 

Edition (monthly), one vear. . • • • • 2.50 
COMBINED RATES. 

The SCIentifiC American and Supplement, • $7.00 
The Scientific American and Architects and Build-

ers Edition, • 5.00 
The Scientific American, Supplement, and Archi-

tects and Builders Edition. . • • • • 9.00 
ProportioflaU Bates fOf' SlaJ MonthB. 

This incluoes postage, which we pay. Remit by postal 
or express money order, or draft to order of 

MUNN &; CO., 361 Broadway, New York, 

ON 30 DAYS' TRIAL 
THIS NEW 

I�JJ!Rlqy,§ 
�h��IJ�'lJ\!h·::,a�ri:'!�J� 

NEW YORK BELTING & PACKING CO., 15 PARK ROW, N. Y. 
JOHN H. CHEEVER, Treas., Brancbes : 167 I_e St .. Cblcago ; 308 Chestnut St •• Phil&.; Ii2 Summer St., Bo.ton; 
J. D. CHEEVER, Dep'" Treas, 1'06t � Co .. CIIl., 0, �uroJlll'Il 1k'cll. 1'Ickbuben I) llaltlllUfII: (F..etllatllnl{llblllt). Gllf •. 

l\:!!elf to all positions of the body, willie 
the bailin the cup presses back 
the I ntestines"Just 8S 8 per-

son.does with the finger. With light p ...... ure 
the Heml" I. beld securefy dar oUidnlgbt, and .. radical 
cure certain. It 1ae&@Y�_.,!d�ura. b'!.ll!!oand cbe ... .P. Sent by mall 
ar-. .... '"" � �SlM WO,�1IIo 
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In.ide Page. each in8ertlon � - • , I) cent8 a line. 
Back Pall'e, each in"ertlon • •  - 81.00 a line. 

The .. bove are charj(es per agate lme-about eight 
words per line. This notioe shows the width of the line, 
and is set in agate type. Engravings may head adver ... 
tisements at the same rate per 8r;tate line� by measure­
ment, as the letter press. Advertisements must be 
received at publication office as early 88 Thursday morn­
ing to appear in next issue. 

HOME·MADE INCUBATOR.-PRACTI· 

Ititutifi t !tutritau. 
Gr.A.B El:N"GrI:N"E:: 

"The Bal dwi n"  
E",hWlted at the lau A"",rUJan InsUtuu Fair. NIJ'W York. 
A four horse-power engine in connection with 8tor�e bat. 

tery running 84 Incandescent electric lights (aud without 
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in common use for electric lighting, aod permitting any num .. 
ber of lights to be shut off or turned on without .. ffectinj( the 
remaining lights In the Slightest degree. A marvel of beautY

I perfection. and power. adapted to lighting. pumping, and al 
purposes where a safe and cheap power Is required. Manu­
factured and guar8llteed by 

01;:1& Elro1;l1er& c;t:, 00. 
Elevator. and Hoistinll' Machinery, 

38 PARK ROW. NEW YORK. 

[MAY 26, 1 888. 

FOR SA I.E.-A Patent for a Brass Match Box. Time 
1887-1904. R. HELLER. 1706 North 6th St .. Phil .... Pa. 

B U F FA L O  F O R G E  C O .  
M A K E  B E S T  L I N E 

FOR GES B LOWERS  EXHAUSTERS  
, ' D R I L L S  \c" \" I\\.\ 'A \  

P HOTOGRAPHIC OUTFITS{.7.�-::t::: 
Mier08tx?1!.�, 'l'ele8cop�, Spectacw\, Baro7l,eter:,., Lantern. 
Slides W. B. WALMSLEY "" CO. PhIlada Pa. 
IDns. • price list free. Send for Special Bargain :ti.ii. 

AUTOMAT I C  CUT O F F  E N G I NES  �>'6��"'�� 
\1 A N  _ r t. T ' R ED  I PON  , r l [ N i l F I  p 'i D  n A A  T I C A L  P R I N C IPLE S 

cal directions for the manufact.ure of an effective Incu­
bator that has been carefully tested .. nd found to per­
form all that may be reasonably expected ; with dlrec· 
tlons for operating, With 4 tlgures. Con tamed In SCI- H It r ENTIlI'IC Al'H:RICAN SUPPLEMreNT. NO. 630. Price 10 ""R y HO
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cents. To be had at this office and from all newsde .. lers. iii V � tiiW�1i 
B A L L  E N G I N E  C O  E R I E  P A  

SY�AL �S t MAlllA�lt l � � � W��K� Expose an Immense Heated 
Surface. 

Fourteen Years of Test. 
Universally satisfactory. 

Send for U Our Fumaee Book." 
Abram Cox Stove Co. , 

lIANUlI'ACTURERS, 
Philadelphia and Chicago. 

COSTS IN MANUFACTURES.-A ,LEC-
ture by H. Metcalfe. U. S. A . •  delivered In th� Slbley 
ColJCj(e course.-An elaboration of a system for the 
management of factories and employes. A valuable 
paper. Contained In SCIENTIFIC AMERICAN SUPPLE· 
MENT, N o. 60�. PrIce 10 cents. To be had at this omce 
and from .. 11 newsdealers. 

NO ONE IS SO POOR SH I E L D S & B ROW N CO. 
So Rich. "0 Old. so Young. that they can alford to refuse 
the Benetlt, Comfort. and Absolute Cleanliness found 
to reSult from continued use of the 
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a gentle stimulant wlt�out irritntion to the I{UIDI!J, 
it furnishes just the necessary medium to cbeck decay 
and preserve the natural beauty and strength of the 
teeth, as now shown by a U cloud of witnesses " in all 
p .. rts of the country. 
It. Economy. Holder (Imperishable) 35 cents. "Felts" 
only need be renewed. 18 (boxed) 25 ceuts. Ve .. lers or 
mailed. HORSEY MFG.  CO . ,  Utica, N ,  Y. 

TELESCOPIC OBJ ]WTIVES AND MIR-
rors. Tbelr preparation and testllll!".-By H. Grubb. F. 
:-m�io:e� l�

t
::�:

s
�����J'!I�� �1!�:o�tg

c
�gj:�t1��:' prefaced with a short blstory of the manuf .. cture of glass. Contained In SClE"TIFIO AMERICAN 8UPPLre­

KENTS. Nos. 1)4!!1 and 1)49. Prlce.10cents each. To be obtalned .. t this omce or from .. n)' newsdealer. 
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-;, '-.3 COMPLET E. STEAM PUMP 
O N LY S EV E N  DOLL A R S  

D E M A N D  T H i S  p ',-J rv� p 
O F  Y O U R  O R  W R ! T E. 

D EALE.� T O U S  FO P P R i C E S . :  
\/::" N D 0 Z E i-J, ' S  PAiEN T 

VAN D U Z E N  a. TI F T.  
S O L E.  M A K E R S GNC I N NAT I , O=:::==:- , 

ICE·HOUSE AND COLD ROOM.-BY· R. 
G. lJ .. ttleld. With directions for construction. Four 
engravings. Ccntalned In SCIENTIFIO AMERICAN Sup­
PLEMENT. 1)9. PrIce 10 cents. To be had at this office 
lind of all newsdealers. 

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

equal to anything in market. 

.A. Large Lot of 2, 3 and i.H. Engines 
With or without boilers, low Cor cash. 

B.  W. PAYNE a. SONS, 
Box 15, :Ell:z:nil:a.. N. Y_ 

Mention thlB paper. 

THB AMBnI�AH BBLL TBLEPH�HB ��. 
95 M I LK ST. BOSTO N MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1�76, No. 174,465, and .January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in­
fringes the right secured to this Company 
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. 

'l!Ju.D. La: �. The Strongest, Cheapest, 

B� ' B' 1 
-St-� .. nd Best Fastening for 

es e t Leatber and Rubber Belt-

. 

.. . .  ., ' Ing. Bew .. re of fraudulent 
and poor imitations. None 

I genuine without this trade �-I�;! mark and picture on the . � � package. ��; Greene, Tweed & Co. �.\ ManufacturerB, 

P ........ JVLY 81. 1883. 83 Chambers Street, New York. 

GOING INTO 
ness.-A paper by P. H. Jacobs. reviewing the commer­
cial aspects or poultry raising . ..  nd giving many useful 
hints upon the subject. Contained In SCIENTI1I'IO 
AMBltlCAN SUPPLEMENT, No. �96. Price 10 cents. To 
be had at this omce .. nd from all newsde .. lers. 

Boats and Canoes for Dar, 8al1, or Paddlo. 

W B B U R N S  P R O P  

T H E F LO R I DA 
STEAM H E ATE R .  

Will Never Rust Out or Explode. 
Sectional. P�rtable. AutomatiC. 

Magazine or Surface l!."eed. 16 sizes. 
for IIlus. Book and Estimates. 

Pleree, Butler a:. Pleree lit,;. 4)0., 
SYRACUSE. N. Y. 

T ::S:: :El 

J titutifit �mtritlu 
ESTA BLISHED 1!!146. STATIONARY A N D  M A R I N E  

__ E N G  I N E S  __ The JIIost Popular Selentille Paper in the World. 

EITH E R  COAL OR PETROLEUM .. UEL Only 83.00 
a I�W�!:'b'!;:�arJ:,��all'e. Weekly. 

STEAM YACHTS. 
Thill widelY elrcul nl ed and splendidly llIustr .. ted 

• SEND STAMP FOR CATALOCUE. • • paper Is published weekly. Every number contains six. 
RACINE HARDWARE CO., • RACINE WI8. teen pages of useful lnfOImation and .. large number of 

--OR- Original engravings of new InventIons and discoveries, 
THOMAS KAN E  6. CO.. representinj( Engineering Works, Ste .. m M achinery. 

Barnes' Patent Foot Power Machinery. 
WORKERS OF WOOD OR M ETAL. 

without ateam. power, by using outfits oftheae KachiDu, 
�:���t!,O=� b;�:;���r

o
�:n��:l 1::..,: "' ... -_� 

their work. Also for Industrial BchoolB or Home 'l'rIJDing. With them boy8 oan acquire practicaljouro 
nermeo'. trades berore they " go for them­
relves." Price-Liat Catalogue Free. 
W. F. a. J O H N  BARNES CO • •  

No . . 1999 . . .  lIuby St. , lIockford, nt. (l PATENT 

. J ACKET KETTLE S ,  
Plain or Porcelain LlnAd. Tested to 100 lb. 
pressure. Send for Lists. 

IJAND. BURR & CO .. , 614 and 616 Market 1St .• Philadelphi ... P ... 

a@LUMBlA 
�ICYChES · 

00 ou;TRICtCLES � s'����WANDEMS GU�TEED =H IGHEST GRADE 
ILLUSTRATED CATAlOGUE' FREE � _ e  POPE MFG . CO. 

79 FRANKLI N ST.' eOSTON 
BRANCH 1 2'wAI\I\EN ST, NE'wYOR,K , HOUSES II29 1  'w ABASH AVE.CHICAGO. 

New Inventions, Novelties In MechaniCS, Manufacture •• 
Cbemlstry, ":Iectrlclty. Telegraphy, Photography. Archi­
tecture, Agriculture, Horticulture. Naturnl lJlstory. etc. 
Complete List of Patents each week. 

Tel'lIIlI of Su bwCI' ipllon.-One copy of the SerENo 
TI1I'IC A"ERICAN will be sent for one l/ear-52 numbcrs­
postage prepaid. to any subscriber lu the United St .. tes 
or Canada. on receipt, of t .... ee d o l l n l'8 by the pub­
lishers ; six montbs. $1.50 ; three months, $1.00. 

Clu",,,,,,.-Special rates for several names, and to Post 
.nasters. Write for particulars. 

The s .. fest way to remit is by Postal Order. Draft. or 
Express Money Order. Money carefully placed Inside 
of envelopes, securely sealed, and correct]y addressed. 
seldom goes astray. but is .. t the sender's risk. Ad­
dress .. 11 letters .. n.d make all orders. drafts, etc •• pay. 
able to 

�'O'NN &; CO . •  
36 1 B roadway. N ew York. 

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

1'HO SOIE"TIFIO AMKRICAN. but Is unlform therewith 
in Blze, every number containing sixteen large pages fuU 
of engravlnj(s. many of which are taken from foreign 
papers. and accompanied with translated descriptions. 
THE SCIENTIFIC AM ERICAN SUPPLEMENT Is published 
weekly. lOud includes .. very wide range of contents. It 
presents the most recent papers by emlneut writers In 
all tbe prlnQlpal departments of Science .. nd the 
Useful Arts. embracing Biology. Geology. Mineralogy. 
Natural History. Geol/raphy. Archreology, Astronomy. 
Chemistry. ElectriCity, Light, Heat. Mechanical Engl. 
neerlng, Steam and Railway Engineering, M ining. 
Ship Building. Marine Engineering, Photography. 
· ... echnology. Manufacturtng Industries. SaLitary En­
gineering. Agriculture, Horticulture. DomestiC Econo­
my. Biography. Medicine. etc. A vast .. m,mnt of fresh 
and valuable inform .. tlon obtainable In no other pub. 
licatlon. 

The most important Enrineerif>l,/ Works. Mechanisms. 
and Manufactures at home and abro&.d .. re illustrated 
and described in tbe SUPPLEMENT • 

Price for the SUPPI,EMENT for the United States and 
Canada.. $5.00 a year. or one copy of the SCIENTIlI'lC AM. 
ERICAN aud one copy of the SUPPLEMENT, both m .. lled 
tor one year for $7.00. Single copies 10 cents. Address 
and remit by postal order. express money order. or checlt, 

M U N N  &: Co., 361 Broadway, N. Y .. 
Publishers SCIICNTIFW AMEItlCAN • 

• 

Builders Edition. 

PAT E N T S .  THE PENNSYLVANIA GLOBE GAS LIGHT CO.  
THE SCIENTIFIC AMERIcAN ARCHl'rECTS' A ND  

BUILDERS' EDITION Is Issued monthly. f,!,50 a year. 
Single copies. 25 cents, Forty large quarto pages. equal 
to about two hundred ordinary book paj(es ; forming a 
large and splendid Marrazlne ot A rchitectul'e, rich. 
Iy adorned with elRaant piaU. in colors. and with other 
fine engravings ; illustrating the most Interesting ex. 
amples of modern Architectural Construction and 
.. llIed subjects. 

MESSRS. MUNN & CO .• in connection with the publl· 
catIon of the SClllNTIlI'lC AMERICAN, continue to ex .. 
amine improvements. and to act as Solicitors uf Patents 
for Invent<Jrs. 

in this Iiue of busmess 'they h .. ve had fortl/-I)JI,- uears' �., and now nave unequaled ftJ<)iliUe8 for the preparatlOn of Patent Drawings, Specifications, and the 
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��0PJ:����: on Infrim�ement8 of Patents. All business intrusted to them is done with special care and promptness, on very reaaonable terms 

A pamphlet sent free of cri .. rge. on application. con­
t&ininll full information about Patents and how to pro" 
cure them i directions concerning Labels, Copyright&. 
Design8, Patents, Appeals. Roissues. Infringements, As­
Signments. Rejected Cases. lJints on the Sale of P .... 
tenta.ete. 

We .. Iso send • .tree of charge • ..  SynopsIs of Foreign Pa­
tent Laws. showing the coot and method of securing 
patents In all the principal countries of the world. 

1'-I11NN k CO., SollcUon ot Pa&enU, 
361 Broad .... y. New York. 

BRANCH Oll'FICES.-No. 622 and 624 F Street. Pa-­
OUIc Bnlldlng, near 7th Street. Waahlngton, D. C. 

(Inco .. poraled 187'7'.) 
NIS. 41 A; 49 North Seeond St. 

PRrLADET,PHIA, PA., U. S. A. 
Contractors tor 

Lighting Streets and Erecting 
Gas and Water Works. 

Manufacturers · of 
Gall Machine .. for Lightlnj( Dwell. 
Ings, Mills. ..nd Public Buildings. 
Stl'eet .. nd Orher l.anteI'D8, PI .. ln 
and Ornamental ; Lamp Posts for 
Streets and Private Grounds ; Gas­
oline Fixtnreo,Chandelier8.Lamps 
and Brackets. Dealers in Goso li ne 
for Gas Machines. Ga.ollne for 
Street J.ightlng. Cl'ude Oil for Gas 
Works. and other products of Petro­
leum. -1S86.­William L. Elkins. President. 

Martin Malon
�

. Gen'! Manager. 
Wm. L. Elkl:\'.Sj{.'i'iobl=:eliecretaru. 

A special feature Is the presentation In each number 
of a variety of the lat�st and best plans for private resl. 
dences. city and country. including tho�e of very mod. 
erate cost as well as the more expensive. Drawings In 
perspective .. nd In color .. re given. together with full 
Plans. BpecU!catlons, Sheets of Details. Estimates . .. tc. 

The elegance and cheapness of this mlljtnilicent work 
b .. ve won for It the I.n"Ire8t Ch'culation of any 
ArcbltecturaJ pnbllc .. tlon In the world. Sold by .. II 
newsdealers. $2.50 a yeBI'. Remit to 

MUNN & CO., Publishers, 
361 �roadway, New York. 
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THE ..  Scientific Am erican " is printed with CIJAS ENEU JOHNSON & CO. 'S INK. Tenth and Lom. bard StH .. Phila . •  and t7 Rose St., oPP. Duane St . •  N. Y. 
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