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THE STRONG LOCOMOTIVE. 

The locomotive of the present day is 
but little different from the machine of 
thirty years ago. The old fashioned slide 
val ve of the D type has been retained, 
the boiler has for many years been of 
the tubular character, of so definite con
struction that the term locomotive boiler 
represents a well recognized structure. 
For a long time locomotive boilers were 
noted for carrying high pressures, but 
now they are distanced in the race, even 
the large marine boilers on steamships 
equaling or exceeding them in this respect. 

The Strong engine indicates a depart
ure in the construction of locomotives 
that is quite radical. The boiler and 
valve gear are of original design, and tl)e 
results already achieved appear to be well in advance of 
the usual practice. The engine we illustrate can main
tain a speed, it is claimed, of 60 miles an hour, and is 
credited with a mile in 47 seconds. These results were 
obtained while it was new, and not fairly lim bered up. 

The boiler is bifurcated at the fire box end, forming 
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FIRE BOXES AND COMBUSTION CHAMBERS. 

of the boiler, traversed by the tubes, 235 in number. 
The boiler shell incloses the two fire boxes and the 
combustion chamber, being itself bifurcated. As far 
as possible, all the elements of the shell are cylindrical. 
The connecting portions between the barrel and the 
bifurcated portion are of generally spherical outline, so 

CORRUGATED BOILER. 
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ened by gusset plates, but the tubes sup
ply the principal element of bracing, 
otherwise the boiler is unstayed. A man 
can have access to every portion of the 
interior around the fire boxes. By using 
flanged seams, hand riveting Can be dis
pensed with. Much of the Shell can be 
shaped by hydraulic pressure. 

The two fires co-operate in burning the 
fuel. On one grate a very hot thin fire is 
kept, while a new fire is burning on the 
other. The latter gives off imperfectly 
oxidized gases which enter the combus
tion chamber. There they meet the hot 
oxidizing flame from the other fire, and 
are completely consumed. The fires are 
made to alternate in these roles. Thus 
almpst any kind of fuel can be burned by 

one engine. The absence of stays and crown bars gives 
the boiler a character of unity that adapts it to with
stand the strains and jarring inevitably attendant 
upon its work. Where a boiler is to be subjected to 
torsional and transverse strains, as in locomotive prac
tice, every stay is an element of weakness, only ad-

two fire chambers, and contains two grates. The fire that the ends are the only flat portions. A flexible missible to enable the flat surfaces to stand the internal 
boxes are joined to a single combustion chamberwhicb shell exposed to internal pressure would naturally take steam pressure. 
forms the next division of the boiler. These parts are the cylindrical and spherical contour. Thus the steam The corrugated furnace chambers have, as our 
made of corrugated steel plates with welded longitudi, pressure does not tend to change the shape of the shell, readers know, been extensively introd uced in marine 
nal seams. The combustion chamber abuts against but all the strains resolve themselves into tension, ex- boilers. They have effected important economy in this 
the tube !Sheet. Forward of this comes the main body cept of course for the flat heads. These are strength- '(Continued on page 18.) . 

LOCOMOTIVE WITH DOUBLE CAB MANUFACTURED BY STRONG LOCOMOTIVE COMPANY. 
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j'titutifit �tutri,au. 
THE DANGER OF ELECTRIC DISTRIBUTION. 

Notwithstanding the susceptibility of the public 
mind to suggestions of alarm, it is doubtful if a full 
realization of the risk to which the members of the 
community are exposed from electric wires has been 
generally attained. If the recent law providing for 
death by electricity as the punishment of murderers 
never goes into effect, it will doubtless do its meed of 
good. It will cause a more thorough discussion of the 
subject in technical circles, and the idea and true con
ception of the danger will be disseminated among all. 

Electric companies, whether supplying current for 
lamps or motors, have every inducement to increase 
the danger inevitably attendant u po n  their installa
tions. The cheapest wire is the uncoated one. A wire 
however poorly insulated costs more ; a properly insu
lated one is still more expensive. The quality of the 
insulation at the start is only one element-its dura
tion when exposed to the weather is another. Insur
ing the latter gives a further increase in cost. As the 
network of wires grows thicker, and as the lines cross 
each other more often, an additional cause of deterio
ration appears. The contact of swinging wires with 
one another tends to rub off the insulation and expose 
the metal. The lines which have done the damage 
then serve as conductors to carry off the current, possi
bly to a telephone box or other place where it may do 
much harm. 

Recent experiments in death by electricity which 
have been made upon animal8 illustrate the fatal na
ture of the dynamic shock. In the early days of the 
science, the static discharge of immense potential and 
very small quantity was considered the most fatal. It 
corresponded to the lightning stroke, both in its elec
trical characteristics and effects. Following the de
velopments of the last decade, dynamic currents of 
very high intensity are everywhere in use, and these 
have been found to be deadly, though of comparative
ly low potential . It is such currents as these that 
imperfectly protected wires are carrying above the 
streets. When the dynamos are running, contact with 
wires conveying such cnrrents is liable to be fatal. A 
broken wire that has fallen so as to reach from the top 
of a pole to the street has now come to be regarded as 
dangerous by the populace. The dread is only too 
just. Repeated deaths have proved it so. 

It is futile to attempt to restrain the march of pro
·gress. No advance in practical science is more remark
able than the development of electricity. Goethe's 
prediction, true for so many years, is now being falsi
fied. He said that electricit.y would only be applied to 
the minor uses of life. . Now engines are driven by it, 
and the difficulties in the way of its application to out
door locomotors are gradua11y disappearing. The 
electric light is practically complete in its de
velopment. But while no effort should be made 
to restrict the uses of the current, the fact that 
it is dangerous 8hould not be overlooked. The 
rival exploiters of different systems claim 'each a 
higher degree of safety, or more properly a less degree 
of danger, for his own installation. The direct and 
alternating current advocates are engaged in active at
tack upon each other on the basis of the relative harm
fulness of the two systems. One engineer has suggested 
a species of electric duel to settle the matter. He pro
poses that he sha11 receive the direct current, while his 
opponent shall receive the alternating current. Both 
are to receive it at the same voltage, and it is to be 
gradually increased until one succumbs, and volun
tarily relinquishes the contest. The absurdity of the 
suggestion, which is made in apparent earnestness, 
shows how decided the war has become. Back of it 
all the fact remains that the working current of the 
day, direct or alternating, is dangerous. One solution 

HI. EDUCATION.-The Sibley College ot Mechanical Engineering seems adapted to protect the public. It is to properly 
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In examining the effects of the dynamic current upon 

the systems of animals, several points of interest have 
been developed. One such point is the IiImall amper
age required for a fatal result. Thus, with a current 
of 536 yolts !!lectromotive force a dog with a resistance 
of 11 ,000 ohms was killed. This reduces to a current of 
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case of the alternating current, the question of time 
seems to enter. A current requires a certain period to 
destroy life, which period varies with the current in
tensity. These data go to prove how slight a contact 
with the wires may be fatal. Sooner or later the plan 
of a modern city will have to provide some effective 
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could be drawn from the iron front of 

'
the store. On 

investigation it was found that an electric light wire 
had come in contact with the wet awning, and thus 
had caused the trouble. Here at least is a case where 
it would be hard for the electric light company to plead 
contributory negligence. 

The Eclipse oC the Sun, January I, 
The weather conditions for making good observa

tions seem to have been almost perfect along the lin9 
of the total eclipse of the sun, through northern Cali
fornia and Nevada obliquely up through Manitoba, on 
the first day of the year. Extensive preparations had 
been made for this work. and a great number of good 
photographs of the sun's corona have been obtained. 
Prof. Pickering. chief of the eclipse expedition which 
had been sent out by Harvard College, telegraphs that 
their apparatus worked finely, that the corona exhibit
ed great details in its filaments, and that between fifty 
and sixty photographic negatives were obtained with 
their telescopes and spectroscopes, eight negatives of 
the corona being with the great thirteen inch refract
ing telescope. It is said that a striking characteristic 
of the corona was two forked wings of light polar rays, 
well defined. Seven photometric observations were 
made of the light of the corona during a duration of 
totality of 118 seconds, the drawings showing that the 
corona extended outward from the sun two millions of 
miles. A large and successful party of amateur photo
graphers and astronomers made observations at Clover
dale, Sonoma County. Besides numerous cameras, the 
observers were equipped with reflectors from Chabot 
University and a sidereal clock set to automatically 
record the time. The first contact here occurred at 
12:23 P. M. , and at 12:46:35 P. M. the corona on the 
western limb was visible. In from 5 to 7 seconds after, 
the eclipse was total, totality lasting 104 seconds. The 
Amateur Photographers' Association took 187 negatives 
of the corona at different times and with different 
lengths of exposure. These will be turned over to the 
Lick Observatory, and the results published as soon as 
possible. At the Lick Observatory, Professor Holden 
took thirteen photographs, the sky being cloudy there 
a portion of the time of the eclipse, and the Lick ob
serving party, under Prof. J. F. Keeler, at Bartlett 
Springs, Cal. ,  reports having done successful work. 
Other good work was also done at various points- in 
Nevada and Montana, and at Brandon, a central point 
in the province of Manitoba. At this point the first 
contact was observed at 3:15:34 P. M. , but the time of 
the last contact could not be taken, as the sun and 
moon passed below the horizon together. 

.. . , .. 
COlDpletlon oC the Great Steel Brid�e over tile 

Hudson River at Poughkeepsie, N. Y. 

The first engine and car passed over the Poughkeep
sie Bridge on December 29 last, when connection with 
the New York and Massachusetts Railroad was made, 
the train being in charge of John W. Brock, of Phila
delphia, the president of the Manhattan Bridge Build
ing Company. Col. P. P. Dickinson, chief engineer of 
the Poughkeepsie Bridge Company, who was one of 
the orIginal projectors of the enterprise and has been 
connected with it from the first, ran the engine. Among 
those on board were Charles Cossum, assistant superin
tendent of the New York Central and Hudson River 
Railroad ; George P. Pelton, president of the New 
York and Massachusetts Railroad ; the Hon. John T. 
Platt, vice-president of the Poughkeepsie Bridge 
Company ; the Hon: Homer A. Nelson, Hudson Tay
lor, C. C. Gaines, John F. O'Rourke, engineer of the 
Union Bridge Company; James B. Platt, C.  E. Fogg, 
J. W. Hinkley, and others. 

When the train was seen slowly passing up the east 
approach. it was greeted by a salute from every part of 
the city and along the river front on both shores, and 
multitudes of people gathered to see it cross. 

The brioge is of steel, on the cantilever sYEtem. 
There are five river spans, varying from 500 to 521 feet 
6 inches each, with head room of from 130 to 160 feet, 
and two shore spans of 201 feet each. The four river 
piers are quite narrow, only 25 feet wide. The found
ations are 130 feet deep. The cost has been about 
$2,500,000. 

This bridge affords a direct communication between 
Boston and the regions of New England and the coal 
mines of Pennsylvania. Illustrations and particulars 
of this great work are contained in our SUPPLEMENT, 

No. 646. 
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Yeast. It. Morphology nnd CuILure.-By A. GORDON SALAMON. 
-A continuation of this e]aborate treatise on the fermentation 

system of subways. The overhead wires will be a per- New American and British War Vessels. 

petual menace, will be the cause of death and injury. We publish this week accounts of two new war ships. 
But a few days have elapsed since a forcible iUus- Of one, the Australia, recently completed in England, 
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microscopic photogrnphy.-2illnstratlons . . . ..... . ... . . . .. . .... . .... 10865 Meriden, Conn.,  started to take in some articles of named and not yet begun, we give a description. The 

X. PHYSIOLOGY AND HYGIENE.-Air Treatment and Water clothing that had been hung up in front of his store. United States ves!;el is to have a displacement of 4;000 
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A New War Ship for the U. S. Navy. 

The plans for the steel-clad war ship which have just 
been completed are in several respects among the most 
novel and interesting of the various designs adopted 
for our new fleet. In point of size, it is true, she will 
be surpassed by several of the new vessels. She is to 
have only about 4,000 tons displacement, while the 
Maine will displace 6,648 tons ; the Texas, even if her 
original dimensions are adhered to, 6,300; the Puritan, 
launched many years ago, 6,060; the new armored 
cruiser provided for at the last session of Congress, 
7, 500, or nearly double as much as the present coast 
defense vessel. She will even be surpassed in displace
ment by the unarmored vessels Chicago, Baltimore, 
Philadelphia, and the new twenty-knot cruiser, and 
equaled or surpassed by the Newark and San Francisco. 
In speed, also, she is not expected to come up to the 
three new armored cruisers, and while her 5,400 indi· 
cated horse power will be quite enough for her pur
pose, considering her size, it does not look large com
pa.red with the 8,000 to be furnished to the Texas and 
the 9,000 to the Maine. Nevertheless, in the important 
features of armor and armament she aims at a high 
standard. 

The new vessel adopts the low freeboard principle of 
the original monitor, thereby securing the possibility 
of great t,hickness of armor with comparatively small 
displacement. She is 250 feet in length between per
pendiculars, 59 in extreme breadth, and 14� in mean 
draught. Her hull, which has water-tight compart
ments and a double bottom, is protected by a belt of 
steel armor sixteen inches thick over the vital parts, 
,!\,hich becomes six and eight inches at the extreme 
ends. This maximum thickness of armor is greater 
than any yet contemplated on any of our war vessels, 
and it avails for still greater protection in a vessel of 
this type, low in the water, and offering a difficult 
target to the enemy. The armored deck is also three 
inches thick over the magazines and machinery, and 
two inches at the ends. The conning tower has ten 
inches of armor, and the base of the smoke-stack six 
inches. The bow is strengthened for ramming. 

But the -armament is still more noticeable. The 
main battery will have in a forward barbette a 16-inch 
110-ton breech-loading rifle, and in the aft barbette a 
12-inch 46-ton breech-loading rifle, while a third wea
pon will be a 16-inch dynamite tube at the bow. The 
largest gun we now have afloat is the 8-inch, which 
weighs about 38.000 pounds, and throws a projectile of 
250 pounds with about half that weight of powder 
charge. But the 16-inch rifle, according to the calcula
tions of naval experts, would weigh from 107 to 110 
tons, and would throw a projectile of 1,800 to 2,000 
pounds with a powder charge of 900 to 1,000 pounds. 
It is true that several of the other new vessels are to be 
su pplied with lO·inch and 12·inch rifles; but even the lat· 
ter will weigh only from 44 to 46 tons, and will throw a 
projectile of 850 pounds with a powder charge of 425. The 
new coast defense vessel will go at once to the extreme 
limit of modern heavy ordnance, and will be armed 
with a gnn equal to any now carried by the prodigious 
vessels of Italy and England. It is true that she will 
have but one gun of this caliber, while some of the 
European iron-clads carry four. But she will have a 
displacement of only 4,000 tons against the 10,600 of the 
Benbow and the 13,900 of the Italia. 

These are the features which give its chief interest 
and prospective value to the new coast defense ship. 
The others will be such as the advanced methods of 
naval construction warrant. Her secondary battery 
will include fifteen rapid-fire guns of various calibers. 
Her military mast will be used for signaling, while 
machine guns and a search light will be placed in the 
tops. The steering gear, electrical apparatus, and 
other arrangements will be of the most approved types. 
This vessel has been the subject of long deliberation, 
the act of Congress which allowed $2,000,000 to be ex
pended for" floating batteries, rams, or other naval 
structures" for harbor defense, having been passed 
nearly two years ago. The result. of this deliberation 
has been at least to secure something quite out of the 
beaten track of naval designing,-N. Y. Times. 

.... � .. 
SOlIE INTERESTING OBSERVATIONS OF .JUPITER. 

During the summer of 1888 I made a good many ob
servations of Jupiter and his satellites and accompany
ing phenomena. Some of these will, I think, prove of 
interest to the readers of the SCIENTIFIC AMERICAN. 
The rapid motion of the satellites around Jupiter 
causes this wonderful system to present an ever-chang
ing celestial picture of exceeding beauty and interest, 
when viewed through a powerful telescope. During 
August, 1888, Jupiter passed very close to several tele
scopic stars of about the same magnitude as the satel
lites, so that on one occasion Jupiter presented the re
markable appearance of having five moons, and on 
another evening six moons. 

Again, on the evening of August 7, there was almost 
an occultation of a star by Jupiter. This star was flrst 
noticed by me on the evening of July 23, when It was 
about half a degree east of Jupiter, and next on the 
evening of July 30, in a low power tele!!copic fleld. 
Jupiter and his moOns, with the star, presented the 

arrangement shown in Fig. 1. It must be understood 
that this is the inverted telescopic view. Jupiter's mo-

FlGf. � 
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tion, also appearing reversed, is eastward, as shown by 
the arrow, and toward the star. 

The moons are numbered in ·the order of their real 
distances from the planet in all the views, their IJames 
being as follows-No. 1 being the nearest to J::J.piter: 

No. 1. 10. 
No. 2. Europa. 
No. 3.  Ganymede. 
No, 4. Callisto. 
On the evening of August 2 the moons had so 

changed their position as to present the appearance 
shown in Fig. 2. All the moons were on the same side 

FlC,2. § 1 2  3 1-
. . • . * 
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of Jupiter and in a line with the star. The star ap
peared to be of the same magnitude as satellite 3 
(Ganymede), and Jupiter really seemed to be attended 
by five moons. 

Fig. 3 presents the interesting configuration of the 

FIG, 3. 
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moons, Jupiter, and the star on the evening of August 
4, at 9 o'clock. The change of positions compared 
with the previous evening is very marked, and the 
nearer approach of Jupiter to the star very notioeable. 
The mean of seven measurements with a bar microme
ter made the star's place twenty-two and two-tenths 
seconds of time east of the following limb of Jl1piter. 
The star appeared considerably fainter than satellite 
4, Callisto, on this occasion, when farther off it had ap
peared much brighter. 

On the evening of August 6, the appearance was 
that shown in Fig. 4. The star was just under Il.n<l 

FIG, 4, 2 1 • 4 c::::" I • L • t::::J . * 
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very close to satellite 2, Europa, and presented the ap
pearance of a wide double star. 

The brightness of the star was only about one-half 
that of Europa. Micrometer measurements made the 
star eleven seconds of time east of the following limb 
of Jupiter on this occasion. The star seemed more 
than ever to be a part of Jupiter's system, and the 
whole was a beautiful telescopic picture. The ad
vancing motion of Jupiter upon the star is now very 
noticeable, and it seems likely that the planet will oc
cult the star. 

The star just grazed the lower edge of Jupiter on 
the evening of August 7, as shown in Fig. 5. The star 

FIG. 5. I 3 4 
• q · 
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looked very small and faint in contrast with the su
perior brilliancy of Jupiter. Only three of the satellites 
we.titvisible on this occasion, Europa being in transit. 

Fig. 6 gives the relative positions the following even-

FIG. 6 ) -
§ 3 . .  . 4 * _ .  
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ing, August 8, when Jupiter had passed to the east of 
the star. The latter was near the s�tellite 2, Europa. 
Three moons only were visible this evening, No. 1 being 
in transit. 

In Fig. 7 I give the appearance of Jupiter's system on 

FIG 7 
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the evening of September 11 •. when all the moons were 
visible in the order shown, and also a neat double star, 
so that Jupiter on this occasion presented the remark
able appearance of being attended by no less than six 
satellites. 

The observation and study of these grand orbs and 
their complex motions is most interesting and valuable. 

WILLIAM R. BROOKS. 
Smith Observatory, Geneva, N. Y., Dec. 28, 1888. 

. , ... 
Live Men. 

Some men seem never to grow old, Always active in 
thought, always ready to adopt new ideas, they are 
never chargeable with fogyism. Satisfled yet ever 
dissatisfled, settled yet ever unsettled, they always en
joy the best of what is and are the flrst to flnd the best 
of what will be.-Philadelphia Inquirer. 

A. Sucar Befinlng Deception. 

An alleged wonderful discovery, by which raw sugar 
was almost instantly refined by electricity, the pro
duct being a refined sugar of remarkable purity, hRi 
for some time past been used to dupe foolish capitalists. 
It was said the process was non-patentable, and there
fore everything about it was kept, in 'regular Keely 
style, a profound secret, under lock and key. Only the 
projector and alleged discoverer of this method of re
fining were 'ever allowed to enter the rooms where the 
work was carried on. And on this basis a company 
was formed, about $1,000,000 worth of stock sold, for a 
secret process of refining sugar of which it was �aid 
even the great sugar trnst, representing all the great 
refineries, were becoming apprehensive. It now turns 
out that the whole thing was only an amazing swindle. 
The projector had at his house, or elsewhere, chemi
cally treated the best refined sugar in the market, so 
as to make the most pure product possible, in cubes, 
and had succeeded in introducing tons of this sugar, 
instead of raw sugar, into the secret room of his factory. 
In this room he had only the ordinary crushing ma
chinerF, of which the outsiders heard the working, and 
saw the stream of very fine sugar coming out of a spout 
in another room. And on this they expended their 
money. 

A Million Dollar Telescope. 

Representative Butler, of Tennessee, has introduced 
a bill in Congress to appropriate $ 1,000,000 to be ex
pended, under the direction of the Secretary of the 
Navy, in the construction of a great telescope with a 
lens 60 inches, or 5 feet, in diameter. The diameter of 
the Lick object glass, the largest in the world, is 36 
inches. In view of the fact that many astronomers 
regarded the success of the great Californian telescope 
as more than problematical, on account of the difficulty 
of casting and figuring such huge disks of glass, Mr. 
Butler's proposition is decidedly startling. But it 
should be remembered that, thanks to the success of 
the Paris glass makers and the incomparable skill of 
our great Ameri"can telescope makers, the Clarks, the 
Lick lens has turned out to be so perfect that the 
croakers have been silenced, and wonder has taken the 
place of doubt. While it would u ndoubtedly be an 
achievement that would tax to the utmost the skill  
and experience of the artit;lans and artists who should 
undertake the work, yet it cannot be said thit the 
construction of a telescopic object glass of 60 i nches 
diameter is impossible. 

Such a glass, if successfully made, would be a much 
greater improvement oyer the Lick telescope than that 
great instrument was over the largest of its predflces
sors. To show this it is only necessary to remember 
that the light-gathering power of an object glass varies 
as the square of its diameter. The largest glass before 
the completion of the Lick lens was the 30 inch tele
scope of the observatory of Pulkowa. The light-gath
ering power of the Lick telescope is to that at Pulkowa 
about as 13 to 9, or one and a half times as grea1;; but 
the power of a 60 inch lens would be to that of the 
Lick telescope as 36 to 13, or nearly three times as 
great. Such a glass would be foul' times as powerful 
as the Pulkowa telescope.-N. Y. Sun. 

• • • 

.
Photo. Tranllparenelell. 

After fixing the positive, wash it very thoroughly
say for at least an hour-in a constantly changing 
stream of water, and a final treatment with hydroxyl 
or one of the hypochlorites in very dilute solution will 
not be a disadvantage. A solution composed of twenty 
grains each of chloride of mercury and chloride of 
ammonium in an ounce of water is next applied, until 
the image is uniformly whitened throughout its whole 
thickness, as judged by its appearance from the back 
of the glass. After that another very thorough wash
ing is necessary, either in a constantly changing stream, 
or else, after some three or four min utes under a tap, a 
long soaking of, at least, half an hour, or preferably 
longer. The washing at this stage cannot be too com
plete. 

Next, for the toning solution. 'l'his consists of a 
solution of moderate strength-say, twenty to fifty 
grains to the ounce-of sulphide of potassium or " liver 
of sulphur," the application of which is continued until 
the desired depth of tint is attained. Potassium sul
phide is not a particularly desirable adjunct to the 
dark room on account of its offensive smell, but so long 
as there is no sensitive paper, carbon tissue, or similar 
delicate matter lying about, the inconvenience will end 
with the smell. 

The tones produced under this treatment are of the 
most pleasing character, ranging through various 
shades of purple, and are quite independent of the 
color or character of the image before bleaching. But 
it must be borne in mind that the final color, after 
drying, is colder or verges more toward blue than 
when the picture is wet. This borne in mind, and 
with a little experience in judging the point at which 
to stop, no difficulty will be expfi!rienced in getting 
uniform and pleasing tones for transparencies on any 
good platell.-B1·. Jour. Photo. 
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THE STRONG LOCO](OTIVE. 

(Continued from fi1'St page. ) 
service, as higher pressures can be carried 
than with the old style flat-sided struc
tures. They have co- operated with the 
compound engine to bring down the coal 
consumption to the very low point it has 
now attained in good practice. Its intro
duction on a locomotive is a step in the 
right direction, comparable to compound
ing the cylinders. 

By its peculiar valve, the Strong engine 
is supposed to do away with the necessity 
for this last step. They are of such large 
port-area that a very sharply defined cut
off can be obtained. There is no steam 
chest, but each cylinder is fitted with 
four valves, two exhaust and two steam 
valves. They are of gridiron type. The 
steam valve has ten parallel openings, 
each 4� inches long, giving a total port 
length of nearly four feet (46� inches). 
The four valves are worked by a single 
eccentric, so that the usual link motion 
is not used. It is impossible to fully 
describe the details here. The general 
action is slow at the beginning of the 
movement until the cushioning of the 
exhaust end of the cylinder relieves the 
pressure, when the valve quickly ' com
pletes its travel. This avoids much of 
the friction of valve motion, someth ing 
which has proved a very serious source 
of loss of power in ordinary engines. 

1titufifi t !tutritau. (JANUARY 1 2, 18&). 
at the - ne�k, where- it would reach the 
phrenic nElrve. dogs_ have been found to 
readily succumb. 'But would tbe 8,000 
volts ' current,- which, we are told, will 
surely kill a man-they have' been killed 
with far less than this-be enough to dull 
the consciousness of an elephant and then 
kill ? ' It seems the circus people could 
not walt for the elaborate preparations 
necessary. They tied a noose around 
Chief's neck, and giving an end each to 
two other elephants, started them tug
ging in opposite directions till the big 
elephant was dead. 

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

When the engine is working at 250 
revolutions per minute, it is claimed that 
the initial cylinder pressure will be within 
two pounds of the boiler pressure. W hen 
all is in perfect adjustment .  it can readily 
be seen that excellent results should be 
obtained. The small extent of vl11ve 
travel, about 1ft in.,  together with the 
large port-area, about 48 sq. in., is the 
cause of this perfection of action. Against 
it, however. the polnt has been made 
that the least amount of lost motion 
would seriously affect its work. Yet it 
seenfs clear that it would be well worth 
while to watch the valve gear closely, 

SECTION THROUGH CENTER OJ!' TRUCK AND 
J!'RONT INLET VALVEolif CYLINDER. 

J!'RONT END ELEVATION. 

AN I](PROVED DITCHING ](ACHINE. 

The accompanying illustration repre
sents a '  machine for digging ditches or 
trenches of any desired depth or width 
for irriga.tio�, drainage, or pipe laying, 
or for inaking earth ' fences, etc. It has 
been patented by Mr. Charles C. Ed wards, 
of Amorillo, Texas. The scoop is held 
between uprights of the digger frame, the 
draught being applied by hooking chains 
into holes in the forward parts of the 
sides of the scoop, and the body of the 
scoop resting upon a crossbar hung by 
bolts from the upper crossbar of the dig
ger frame, screw nuts on these bolts pro
viding for the regulation of the height of 
the nose of the scoop to a limited extent. 
Set screws in the side bars of the fratttl 
provide for locking the front wheel frame 
at the keepers at any required height 
relatively to the scoop, thus allowing the 
forward wheels to be set higher or lower, 
as the scoop is to cut deeper or shallower 
in the earth, according to. the nature of 
the ground or the amount of power em
ployerl. Within the scoop is hung, by 
two crank shafts, an earth conveyer, 
which is reciprocated by the cranks of 
the shafts, so as to carry the earth dug by 
the nose of the scoop up its inclined 
bottom, -discharging the earth from the 
upper rear end of the scoop on the front 
of an elevator carrier. The digger and TRANSVERSE SEOTION OF ENGINE SHOWING STEAM VAL YE. 

and keep it in condition to avoid such defects, when it  
is  remembered how much good is involved in its  
details. 

Its general dimensions are as follows : 
Cylinders, 19 in. diam. by 24 in. stroke. 
Driving wheels, 68 in . diam. 
Total weight of engine with boiler full and coal on 

grates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  138.000 lb . 
Weight on both pairs of drivers . . . . . . . . . , . . . . . . . .  , 72,000 " 
Weight on forward truck . . . . . . . . . . . . . . . . . . . . . . . . . .  34,000 .. 
Weight on trailing wheels. . . . . . . . . . . . . .  . . . . . . . . . . 82,(X)O ,. 
Grate surface . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  00 sq. ft. 
Heating surface . . . . . . . . • • • .  . . . . . . . . . . . . . . . . . . . . . .  . . 1,650 " 

Working pressure of steam . . . . . . .  . . . . . . .  . . . . . . . . .  160 lb. 
Wheel base of drivers, . . . . . . . . . . . . . . . .  . . . . .  . . . . . . .  7 ft. 
Total wheel base, . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . .  29 •• 
Height above track, cle"rlng everything . . . . . . . . . .  _ . 14 •• 

Total length of boiler . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  31 ft. TO. in. 

It will be noticed that the engine has two cabs. A 
speaking tube is provided for communication between 
the fireman and engineer. 

.. . . . .  
IMPROVED KITCHEN TABLE AND CABINET. ' 

The construction shown in the accompanying repre
sentation differs in many points from previous inven
tions in this department, the table and sink themselves 
constituting the greater essentials, and not being 
minor to details of less consequence. The body proper 
is composed of a table in two heights, the opened front 
showing the lower portion, at which a child  may stand 
or a chair be placed when desired. Inside there is a 
compartment or baSin, in which dishes may be washed, 

. . carrier may be readily separated, to allow 
with a water outlet, and a space for the common pan I connection of another digger, which will cut a deeper 
for rinsing. The open doors also constitute a towel ditch, and this separable connection promotes conve-
rack, and the whole, when closed, makes a convenient nience in housing the apparatus when not in use. 

. 

receptacle for unclean dishes. 
The main portion, constitut

ing a table when its cover is 
down, may be elaborated by 
adding a leaf to one or both 
ends, and under one of these, 
itself a bread board when in
verted, is a cabinet, as shown 
in the cut ; otherwise, two · 
large bins may be placed 
under one leaf, and drawers 
under the other, 1 e a v i n g 
spaces for hooks, where iron 
vessels may be kept out of 
sight. Shelves may also be 
attached to brackets upon the -
leaves. The whole is mad,e in 
parts,attached by screws. and 
the legs are adjustable. The 
essentials and adj uncts are 
thus, with this construction, 
brought readily within the 
reach of a perf!on in one posi-
tion, the whole being ' eco 
nomically made, and suited to stand in the dining 
room as well as. the kitchen of numerous households. 
For further particulars with reference to this inven

tion, address the patentee, Mrs. Mary 
S. Brack, No. 912 North Oregon Street, 
El Paso, Texas. 

• • •  
Bow ltIuch Currenl I. lUll an 

Elephant ' 

Many who saw or heard of the ex
periments made with alternating elec
trical light currents at the Edison 
laboratory, to find a substitute for 
hanging, will regret that the big ele
phant Chief, of Forepaugh's circus, 
sentenced to death for his viciousness, 
could not have been experimented 
with, as was promised. It is the skin 

EDWARDS' DITCHING MACHINE. 

"\ 
\ I 

The elevator consists of an endless belt, with buckets, 
which runs over upper and lower rollers on the carrier 
frame, traveling behind the digger .

. 
The uprights of 

this carrier frame also support a pair of laterally rang
ing timbers forming supports for a laterally traveling 
endless earth-discharge belt. The elevator belt is ope
rated automatically by gear wheels on the front axle of 
the carrier truck, as the carrier is drawn forward, and 
the laterally traveling discharge belt' is similarly ope. 
rated by means of bevel gear and a belt running on a 
pulley fast to the rear axle of the carrier frame. With 
tbis construction, as the machine is drawn forward the 
earth cut by the scoop is carried by the conveyer hung 
therein and dropped . into the buckets of the elevator, 
which carries . it upward and discharges it . upon the 
endless belt of the laterally travelin"g carriElr, which 
may be operated in either direction to discharge the 
earth to either side of the ditch cut by the machine. 

which gives the strongest resistance to • • •  , .  

BRACK'S KITCHEN TABLE AND CAlllNET. 

the pal.'sage of the current, and though THE largest railway station in the world is the one 
animals are far more vulnerable . than inaugurated at Frankfort'on-tbe-Main, on the 18th of 
men, yet there was

'
reaBon t() believe August� It covers a superficies of 335,9\6 sq uare feet. 

that it w()uld not . have been an easy Hitherto, the largest statipns have been the Saint Pan
task. Just wbere .the electrodes should qras at London (166.625 square feet)and tbe Silesia sta
have been placed would. have been .an .  tiQn , at Berlin (130,.000 square feet). T�t .of Frankfort 
interesting . study_ With one pole at is double the size of the ·first named� -La Semaine des 
the apex of the heart, and the other ConstructeuTs. 
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THE NEW BRITISH ARMORED WAR SHIP H. M. S. Australia and Galatea, built and en- between perpendiculars, 300 ft. ; breadth, extreme, thirds of the lengt h consists of steel-faced com- on the fl at and 3 in. on the angle where it 
AUSTRALIA. gined by Messrs. R. Napier & Sons, Glasgow, 56 ft. ; depth, moulded, 37 ft. ; with a displacement pound armor 10 in. thick, strongly supported by slopes down below the water-line, and this 

We illustrate one of the most recent additions belong, says the Engineer, to the class of swift of 5,000 tons at"19 ft. draught when in the normal steel and teakwood backing, and terminates at deck also extends to the stem and stern reo 
to the British navy-we might almost say two, and powerfully armed belted cruisers, specially fighting condition , but this may be increased to each end in an athwartship iron bulkhead 16 in. spectively. All the machinery of vital import
for the drawing would serve indifferently for designed for the protection of our national com- 6,000 tons when an extra supply of coal is shipped. thick to stop end-on shot. Level with the top of ance, including the steering gear, air compres
either of the sister ships Australia or G!l.latea. merce. Their principal dimensions are : Length The belt which protects the water-line for two- the armor belt is a protective steel deck, 2 in. thick sors, electric dynamos, etc:, is placed under the 

THE NEW BRITISH ARMORED CRUISER AUSTRALIA-5,000 TONS, 9,400 HORSE POWER. 
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protective deck, while above it, for the length of the 
engine and boiler rooms, the sides are defended by coal, 
and an armor-plated conning tower on the upper 
deck is fitted with steering gear, telegraphs, etc. , for 
working the ship when in action. While every precau
tion is thus taken to keep out shot and shell, the buoy
ancy in case of penetration is insured by the minute 
subdivision of the underwater portion of the hull, which 
contains upward of 130 separate water-tight cells and 
compartments. The armament consists of two long 
range 22 ton breech· loading guns and central pivot 
mountings on the upper deck, forward and aft respect
ively ; ten 6 in. guns similarly mounted on the broad
side ; eight 6 pounder and eight 3 pounder quick-tiring 
guns, also six torpedo tubes. The engines, which were 
designed by Mr. A. C. Kirk, the senior partner of 
Messrs. Napier's firm, were originally specified by the 
Admiralty to ue of the ordinary compound type for 
7,500 horse power ; but from their previous experience, 
Messrs. Napier were able to show that by substituting 
triple expansion engines they could guarantee an in
crease of 1 ,000 horse power, and almost a knot more 
speed, thereby enormously increasing the value of the 
ship as a fighting machine, without adding to the total 
weight of machinery and coal, or occupying more space. 
This suggestion was eventually adopted by the Ad
miralty and also carried out in the other ships of the 
class. 

The two sets of engines are of the three-crank hori
zontal type, working twin screws, and are placed one 
before t-he other in separate watertight compartments, 
the cylinders being 36 inches + 51 inches + 77 inches 
by 44 inches, and steam it; supplied by four double
ended boilers, of the return tube type, which are 
placed forward of the engines in two independent 
stokeholds divided by water-tight bulkheads. The re
sults of the official trials were highly satisfactory, and 
fully justified the contractors' proposal to introduce the 
triple expansion engines. 

In the case of the Galatea, the collective horse power 
on the four hours' forced dratight trial was 9,204, being 
more than 700 horse power in excess of the contract. 
The highest power developed during any single half 
hou r was 9, 665 horses, and the mean of the last three 
hours gave 9,415, equal to 1 ,915 I. H. P. above what was 
originally proposed by the Admiralty. This splendid 
result was attained on a consumption of 1 '97 pounds 
of collI per L H. P. per hour witH an air pressure in 
the stokeholds of only 174 inches, and that while work· 
ing as pure triple expansion engines, without passing 
boiler steam into the receivers, and the steam was 
supplied in such abundance that with the engines 
working at their maximum there was a constant 
blow-off. 

.. . . , .  

AN IMPROVED LATOH AND LOOK. 

The accompanying illustration represents a combined 
latch and lock wherein the latch may be manipUlated 
only from the knob spindle, while two locking levers 
are employed to hold the latch in a locked position. 
This invention has been patented by Mr. Henry Ken
dall, of Xenia, Ohio. The latch has the usual beveled 
outer face, lugs projecting from its opposite sides en
gaging the inner face of the lock casing, against which 
they are normally held by two spiral springs at
tached to the rear end of the latch, and having a 
bearing on the inner end of the lock casing. Near 
the rear end of the latch is a longitudinal slot through 
which passes the knob spindle, having the usual 
follower, adapted to engage prongs on the end of 
the latch, these prongs permitting of the latch being 
reversed for attachment to the door opening either to 
the right or the left. An angular thumb piece is pivot
ed to project through a slot in the upper side and near 

Jeitutifi t �mtritau. 
means of the thumb latch piece or by the key-operated 
locking bolt, either one or both of which may be em
ployed to this end. 

AN IMPROVED PEN HOLDER. 

The illustration herewith shows a penholder patent
ed by Mr. Fernand B. Poupart, and designed to hold 
the pen in its place by means of a spring clamp, which 
can be readily released when desired. A spring
actuated lever, as shown in one of the small views, is 
pivoted in the holder, the long arm of the lever having 
an outwardly projecting pin, opposite which, and 
bearing against the lever and the inner side of the 
casing, a spring is attached. The spring operates to 
hold the short arm of the lever firmly against the pen, 
but this hold can be readily releaseli for the removal 
of the pen by pressing upon the pin. 

POUPART'S PEN HOLDER. 

For further information relative to this invention 
address Mr. Samuel Gautier, Lock Box No. 16, New 
Orleans, La. 

-. . . . .  
Handlin&, oC Acid •• 

A correspondent informs us that he has met wIth a 
serious accident, caused by the spattering of some drops 
of m uriatic acid into his eyes, while loosening the glass 
stopper of a five pint bottle containing it. He suggests 
that we caution our readers against similar mishaps, 
and he thinks that it would be a useful thing to repeat 
such cautions occasionally, even without waiting for 
the occurrence of an accident. We think this sugges
tion deserves attention, and, in compliance, will append 
here some cautionary remarks, which do not claim to 
embrace all that could be written upon the subject, 
but which may afford some practical hints at least for 
the younger and less experienced members of the pro
fession. 

When emptying ca1'boys of acid, see that they are se
curely held. Do not tilt them over with one hand, 
while h01ding a receiving vessel iri "lilie othElr, unless 
they � re so hung or placed that you have absolute con· 
trol over them. A good way is to put the carboy on 
an elevated place, say about 18 to 24 inches high, 80 
that when it lies on its side, its upper edge will be 
about three inches within the edge of the platform . If 
the carboy has a wooden strip or side rail, instead of a 
handle, it is best to tilt it on the side where this is 
situated, as this assists in keeping command over the 
carboy while it is tilted. If you have a carboy swing, 
be sure you see that the carboy is securely fastened, 
and that al lowance be made for the change in center 
of gravity as it becomes more empty. 

Never stand {n front of a carboy while emptying it, 
but sideways, and use a receiving vessel with a sub
stantial handle. Do not hold a bottle with a funnel 
under the mouth of the carboy, nor hold any vessel so 
that if it should overflow, the acid would run over 
your hands. 

Choose such a place for emptying carboys, or any 
other containers of acid, as will suffer the least inj ury 
should the vessel be broken, or any of the acid be 
spilled. 

Remember that the larger or the flimsier the con
tainer is, the more care and circumspection must be ex
ercised. A person may have emptied a hundred or 
more carboys without any mishap, when unexpectedly 
an accident will happen, and in nine cases out of ten 
this is due to pure carelessness. 

Never carry large containers of acid in contact with 
your body. Should they accidentally break, a most 
painful burn (sometimes turning out fatally) may be 
the result. 

When opening acid bottles, for instance, the usual 
five pint sizes, first remove the cement from around the 
stopper, and wash and wipe the neck carefully to re
move every trace of foreign matter. Then, if the 
stopper cannot be easily loosened by hand, place a 
coarse towel over the stopper and bottle, and while 
bearing with the thumb of one hand against the edge 

UNDALL'S LATOH AND LOOK. 

the front of the 'lock casing, the lower member of this 
thumb piece being adapted to engage one of the lugs 
upon the latch, to prevent its being moved by the 
turning of the knob spindle. 

- of one side of the stopper, tap the other side gently 
with the wooden (not metallic) handle of a spatula, 
when it usually will become loose. Should it be very 
obstinate, and the bottle at the same time appear to be 
of rather thin glass, place the bottle into a sumciently 
deep and large acid-proof jar to receive the contents in 
case the bottle should break. The reason why a towel 
should be put over the stopper is almost self-evident. 
Our correspondent would have had no occasion . to 
write to us had he used one . .  If a bottle of acid ili ex� 
posed to a warm temperature, evidently some pre8Sure 
will be developed within the bottle. By moving tbe 
bottle about, the neck and bOttom of the stopper will 
be wetted with the acid, and if afterward the stopper 

An auxiliary angular locking bolt is pivoted below 
the latch, and adapted to engage the lug upon its under 
side, a. member of this locking bolt partially encom
passing the key opening. With this construction the 
latch can only be drawn inward by means of the knob 
spi ndle, but it m�y be locked in outer position by 
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is suddenly loosened, the compressed air or gases win 
throw out any particles of liquid which are between the 
neck and stopper. 

All acids are not equally dangerous. Hydrochloric 
or muriatic is perhaps the least risky. Sulphuric acid 
comes next, as it does not evol ve any gases. The great
est care, however, must be exercised with nitric acid, 
and still more so with aqua regia. 

When compelled to work for any length of time with 
acids, it is well to have a vessel of fresh water close at 
hand, to wash off any drops that may have come in con
tact with the hands or face. Sometimes it may be ad
vantageous to wear India rubber gloves, though most 
of those sold for this purpose are rather clumsy. 

.In packing acids, it should be made a rule to put 
them in a box by themselves, if at all possible. It 
would certainly be dangerous to pack sulphuric acid 
promiscuously with such articles as chlorate of potas
sium and organic substances. 

In st<>ring acids, equal care must be exercised. As a 
rule, they should be kept in a place so arranged that, if 
the containers should be broken, the acid would be un
able to reach other substances. 

When diluting acids with water, remember always to 
pour the acid, gradually and under stirring, into the 
water, and not the water in the acid. In the case of 
sulphuric acid, for instance, the latter method may 
develop such an amount of steam at once that the 
whole liquid may be scattered about and do much 
damage. The last time we saw this happen was about 
a year ago, when several carboys of acid accidentally 
fell from the rear end of a truck in front of a factory of 
mineral waters. The acid collected in a pool in the 
gutter, and one of the workmen connected with the es
tablishment, wanting to wash it into the sewer, turned 
a small stream of water upon it by means of a hose. 
The consequence was, a violent evolution of steam, 
almost resembling an explosion, and a number of the 
bystanders received more or less of the spray, to the 
damage of their skin and clothes. -American Druggist. 

. . . . . ..... 
Ga. and Electric Engine. In 'he Lamp Po.' •• 
M. G. A. Tabourin proposes to the Paris Municipal 

Council to fit each lamp post with arc light dynamo 
and gas engine. He has contrived a dynamo of 
minute parts and a gas engine ten inches in diameter 
for coupling up with it, and would put a dynamo and 
gas engine in the post under each of the gas lamps, all 
used at present in that city, utilizing the gas supply 
for feeding the gas engine. He shows by tables of cost 
and quantity, which he says are correct, that far more 
light, in the form of electricity, can be had by the use 
of this product of coal applied to the dynamo than 
when the gas is directly used for light. Then he sets 
out to show that the cost of apparatus would not be 
as large as, at the first bl ush, it would seem, and, con
sidering the price paid per arc light per year, not 
costly ; far less so than the Jablochkoff candle instal la
tion in l'Avenue de l'Opera some years ago. Should 
his scheme prove practicable, we might be enabled to 
give up the discussion of burying wires, so far as high 
tension currents are concerned, for it would not require 
any. 

AN IMPROVED BUTTER WORKER. 

A cheap and simple butter worker, adapted to punc
ture the butter so that salt may be introduced and but· 
termilk extracted, and also suitable for cutting the 
butter into desired portions, moulding it into balls, and 
stamping, is illustrated herewith, and has been patent
ed by Mrs. Julia A. Graves, of Fair Haven, Vt. The 
d evice is preferably formed of a single piece of wood, 
made into a handle with three blades of approximate
ly equal length, arranged side by side, one of the outer 

GRAVES' BUTTER WORKER. 

blades being concaved on its outer side. The other 
straight blade has a stamp on its outer side with which 
to stamp the butter. 

• • • • • 
Goine -wUb 'be Time •• 

" ProfesllOr, what are your views con�erning the 
schools of medicine and theology ? "  ProfesllOr : " That 
depends upon circumstances. When I am slightly ill, 
1 am a homeopathist and a Unitarian ; but when I am 
very sick, I am an allopathist and a Calvinist." 
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Inaudible Sounds Made Audible. 

To the Editor of the Scientific A merican : 
The phonograph would record sounds too high to be 

heard by man. By reproducing the sound at a lower 
speed of the instrument, the pitch could be lowered to 
any extent necessary, so that we could hear them. 

S. P. GARY. 
Oshkosh, Wis. 

. . . � .. 
Calculating CapacUy 01' C18terns. 

To the Editor of the Scientific American : 
Using Mr. Melzer's example i n  his com munication in 

your i ssue of Decem ber 15, why does he use the follow
ing : 300 inchesX 300 inchesXO'0408=36'i2 U. S. gallons ? 

Rule.-Square the diameter of cylinder in inches, 
and multiply by 0'0408=gallons per foot. 

SUBSCRIBER. 
Rockford, Ill. 

Interest ProblelD in query 22 oC DecelDber 

. 1 5 , 1 8 8 8 .  

To the Editor of the Scientific American : 
Is there not an error in answer 22 of your issue of 

December 15, 1888 ? It seems to me that the equation 
should be 200+x-0 '08x= 500, and that no interest is to 
be added to x, when found, as it was paid in advance 
by the terms of the problem. T. B. A. 

Hightstown, N. J. 
[By a typographical error the multiplication sign 

( X )  was used in our equation for the plus sign <+). 
Your equation gives the same solution as ours. Inter
est is certainly to be added, not to x, but to 500-x, as 
the holder of the claim does not by any terms ex' 
pressed in the problem forfeit his interest on the por
tion of the capital which is incl uded in the payment 
of $200. Interest was paid in advance on the unpaid 
part only.-ED.] 

Wet and Dry Air. 

1'0 the Editor of the Scientific American : 
I would call your attention to question 36 , on page 

347, where Mr. W. McP. asks : " Before a rain the atmo
sphere contains moisture. The atmosphere and moist
ure weigh more than the atmosphere alone. " 

You fail in properly answering this question. Your 
correspondent is laboring under a misapprehension as 
to the real condition, dry air being heavier than that 
which is saturated with moisture. See table 17, page 
181, of Guyot's Meteorological and Physical Tables, 
1884, Smithsonian issue. 

Temperature Weight of a cubic foot Weight of a cubic foot Excess dry 
Fahrenheit. of dry air in grains. of saturated air. air. 

---.- -------- ----·-- 1 ----

603'21 grains. 
563' .. 
531'97 .. 
502'32 " 

602'77 grains. 561'64 .. 
528"62 
494 28 

The above shows clearly.  the true difference. 

O·44 grs. 
1'36 . . 3'35 " 
8'04 .. 

.T. LESLIE CORBETT. 
Butte City, Montana. 

[We did answer the question properly. Before a rain 
the atmosphere may be dry or humid, and the specific 
gravity of the air in many cases has nothing to do with 
the question of the barometric height. If our readers 
do not know that dry air is heavier than wet air, it is 
not our fault, as we have treated the subject fully in 
our columns. See SCIENTIFIC AMERICAN, vol. 56, page 
177.-ED.] 

DECISIONS RELATING TO PATENTS. 

u. S. Circuit Coun. -Eastern District oC Wiscon.ln. 

THE BUTZ THERMO-ELECTRIC REGULATOR COMPANY 
'VS. THE JACOBS ELECTRIC COMPANY. 

.Tenkins, .T. : 
Letters patent No. 222, 234, granted December 2, 1879, 

to .Tulien M. Bradford, for an improvement in electric' 
heat and vapor governors for spinning and weaving 
looms, sustained, and held infringed by a second cir
cuit breaker operating on the same principle and per
forming the same functions by analogous means or 

. equi valent combinatiom', although the infringing ma
chine may be an i mprovement on the patented inven
tion and patentable as such. 

The mere change in form or an alteration in. unessen
tial parts, or the use of known equivalent powers not 
varying essentially the machine or its mode of opera
tion or organization, will not avail to avoid infringe
ment. 

I t constitutes an infringement to manufacture for the 
purpose of use, even if not actually used. 

. � . �  .. 
A New Ruling Pen. 

An improved ruling pen, by Thomas Bennet, of 
Philadelphia, Pa. , is made with one of its blades mov
able when under the finger. The ' pen may be set to 
make both light lines and heavy lines. If, in the pro
gress of the work, heavy lines are needed, a pressure of 
the finger on the pen produces them. On releasing the 
finger, the pen returns to light lines.. 

TIlE BARBED WIRE PATENT. 

It has long been known to the writer that a patent 
granted in France, to Louis .Tannin, April 19, 1865, No. 
67,867, if! for a barbed wire fence, which antedates the 
earliest patents granted in this country for similar In
ventions. These United States patents were issued : to 
Hunt, .Tuly 23, 1867, No. 67,117; Kelly, February 11, 1868, 
,No. 74,379, and Glidden, November 24, 1874, No. 157, 124. 
The Washburn &; Moen Manufacturing Company is 
the owner of these patents, and, as' is well known, has 
repeatedly won numerous suits in the courts against 
infringers. A prominent decision was rendered in De
cember. 1880, by .Tudges Drummond and Blodgett in the 
United States circuIt court for the northern district of 
Illinois. It was here held that while natural thorns, 
broken glass, etc. , had been used on fences to resist 
encroachments of animals, no one before Hunt's inven
tion had made a " wire provided with burrs, spurs, or 
pricks, " and that a fence made of such wires was first 
proposed by H unt. 

In the SCIENTIFIC AMERICAN for .Tanuary 14, 1 888, 
you call attention to a circuit court decision declaring 
the patent of Glidden Invalid, because as early as 1859 
a barbed wire fence had heen publicly used. It ap
pears that it required testimony covering some 10,000 
pages of type· written matter to establish the defend
ants' position that the Glidden patent should be de
clared invalid for want of novelty. I will demonstrate 
by a few lines of description and a sketch that as early 
as .Tune, 1865, a barbed wire fence was patented in 
France in the sense in which such term is understood 

2 1  

age man. Hence a ton of coal is capable of yielding an 
amount of force equivalent to that of six and two-thirds 
men, or of six llIen and a well-grown boy throughout 
the year. Or, the annual prod uction of coal in this 
country and Great Britain is equh'alent to a thousand 
million men working for a year. " 

. . .  , . 
Sugglers' Tricks-Practice as Wcll as Original 

AptUude Required. 

" I  started operations when I was but six years old, 
playing with the eggs my mother intended for her 
puddings, " said a j uggler to a San Francisco Examiner 
reporter. ., These I would throw in the air, catching 
them 011 a plate, always with the same result-a smash. 
This was really my first start. I always j uggle with 
common things, for the simple reason that people go 
home and try to do it themselves. They will then find 
out how very d ifficult an apparently easy trick is. 
You must commence with small brass balls, making a 
start with a sIngle ball in the left hand. E very throw 
leads you to feel the ball better. It is obvious why the 
start is made with the left hand. It is the more un
certail! of the two, and training alone will make it as 
sure and safe as the right. Now, I will give xou a rule 
for throwing knives in the air. If I h ave half a dozen, 
I propel one with j ust sufficient force to gh'e it half a 
turn, another gets a whol e  turn, a third gets a t urn 
and a baif, a fourth two turns. I catch them all by the 
handle. 

" One of the best of my many juggling feats is the egg 
and cannon ball. I catch first one and then the other 

in this country. Louis .T annin, of Fontenay-aux-Roses on a plate, I learned by experience j ust to time the ar
(near Paris), deposited a specification and drawing at rival of the egg on the surface of the plate, and I gather 
the French patent office on April 19, 1865, and on it UD gently while it is falling. So it reall y  slips on of 
.Tune 24, 1865, the patent was delivered, and the papers its own accord. It is J ust the same with the cannon 
were open to public inspection. From these papers, ball, though it weighs 33 pounds. 
seen by me while in Paris, it appears that .Tanni n  pro- " Paul Cinquevalli is doing a very pretty trick now 
posed to " string barbli on w ire and then twist the with a cigar and holder. After a little prel i minary in 
same in the manner of a cord until the barbs remain the way of throwing them about, the holder suddenly 
fixed in  place by the effects of torsion, but in cases drops into his mouth, the cigar finding its way into the 
where only one wire is pressed thrQQgh the center of bolder shortly afterward. Thp,n with a jerk of the 
the barb it is fixed by solder. " It is stated that the head the cigar performs a double somersault, and again 
barhed wires are fastened to galvanized iron posts falls into its place in the holder. But Paul Cinque
having e:trthenware bases. The subjoined sketch is valli told me that the most difficult trick he ever per

formed took him nearly two years before it was in a fit 
state to be introduced. It was suggested to him onp, 
night at supper. The guests insisted upon his giving 
them something new. So he took up his knife and fork 
and selected an exceptionally hard potato. He kept 
the three spinning in the air for some time, then sud
denly cutting the potato in two, and keeping all going 
again until, as a finale, he caught one-half on the knife 
and the other on the fork. It was, as h e  said, a n  ex
ceptionally lucky performance, for he had never at
tempted it before. 

" I should like to tell you of a remarkable conj uring 
taken from the drawing of the patent, and shows sheet trick I saw performed while on a voyage from London 
metal barbs. to Calcutta. The conj urer was a Parsee, whom you 

I contend, in view of .Tannin's patent, that the leading 
barbed wire fence patents, under which such enormous 
royalties were collected, never had a legal status in this 
country. In support of such opinion I cite the Su
preme Court decision in the case of Gaylor 'Os. Wilder, 
10 Howard, page 477, in which it was held that " a  
foreign patent for the same thing or a description of 
the thing in a foreign pUblication is as effectual to 
avoid the patent as if the patentee had seen the prior 
invention. Notice to him is not important. " 

By bringing the French patent of .Tannin for the first 
time before the American public in your journal, I 
think I have shown that its disclosure years ago would 
have been of great benefit and made the broad idea 
of a barbed wire fence public property. 

A. M. TANNER. 
• • • • • 

Coal. 

" It may seem a ' reductio ad absurdum, ", said Pro
fessor .T. S. Newberry, of Columbia College, in a recent 
lecture, " to attribute such mighty powers to a sub
stance so common, so sooty, and in some ways repul
sive, but a little thought will show us that it is scarcely 
more interesting in its practical val ue than in its his
tory. Few of you have realized the magnitude and dig
nity of the work it is doing in the world, and fewer 
still have thought that it is really the sunshine of by
gone ages, and that it h as once composed the tissues of 
various strange plants, some of which are among the 
most graceful and beautiful of vegetable forms. Buried 
in the earth or covered with water, vegetable fiber de
cays or oxidizes slowly, forming in successive stages of 
decomposition peat, lignite, coal , anthracite. graphite, 
the hydrocarbon gases, and petroleum. By regulating 
and controlling the further oxidation of these we are 
able to utilize the resulting force as light or heat or 
mot"ive power. 

" To help you to realize the potency of this wonder
ful SUbstance, coal, let mf) recall to your memories the 
measurements of the power evolved in its combustion. 
It is estimated that with the average engines now in 
use, about 1 ,500,000 foot pounds are practically evolved 
from the combustion of a pound of coal , and are avail
able in the perforinance of any work done. Now, this 
is about the power exerted in a day's labor of an aver· 

might have taken for a respectable servant out of a 
place, but who was actually a small land owner who 
was traveling for pleasnre, and had taken u p  conj uring 
as an amusement. Spreading a white cloth on the 
deck of the steamer, he 5at down with his back resting 
against the companion hatch. As soon as he had 
settled himself, he turned to one of our fellow voyagers 
and asked for the loan of a rupee, which he requested 
should he given to one of the ladies present. The lady 
took it ,  and at the request of the conj urer looked at it  
and declared it to be reatly a rupee. The conjurer then 
told the lady to hand it back to the gentleman from 
whom he had borrowed it. 'The gentleman took it, and 
then followed the following dialogue : 

" Conj urer : 'Are you sure that is a rupee? ' 
., Fellow Voyager : ' Yes.' 
" Conj urer : ' Close your h and upon it and hold it 

tight. Now think of some country in Europe, but do 
not tell me your thought. ' 

" , Now open your h and, '  said the juggler. ' See 
what you have got, and tell me if it 'is a coin of the 
country you thought of. ' 

" It was a f.5 piece, and our friend had thought of 
France. He was going to hand the coin to the P!lrsee. 
but the latter said : ' No;  pass it to another sahib.'  
As 1 happened to be the nearest, the f. 5 piece was 
handed to me. I looked closely at it, then shutting 
my hand, thought of America. When I opened it, I 
found a Mexican dollar. This I handed to th e gentle
man on my right, who in turn thought of Russia, and 
on opening his hand found a Russian silver piece in 
place of the Mexican dollar. '['he juggler performed 
several other tricks during the voyage, but they were of 
a commonplace kind, and in no way comparable to the 
coin trick, which I have never seen rivaled." 

• • • • •  
Why RaUs in Use Rust Less quickly than Ralls 

at Rest. 

The preservation of rails in use is not the result of 
vibratory motion, or of an electric action due to the 
pa!lsage of the trains, but to the formation of magnetic 
oxide, produced by the compression of the rust on the 
metal. The rails are thus protected against the action 
of moist air in the. same manner as is iron oxidized by 
fire.·- W. Spring, Bull. de la Soc. Chim. de Paris. 
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One Hundred Th ou_nd Butterflies. A HAND CART STEAK FIRE ENGINE. '" with high wheels. It is carried between the wheels, as 
None but those who have seen a hundred thousand The little machine we illustrate has been brought shown, by trunnions. When it has arrived at a fire the 

butterflies, each differing from the other in some par- out by the Sphincter Grip Hose Company, of London, carriage is removed.by taking out two pins, which per
ticular, can have the faintest conception of the won- and is described in the Engineer. It consists of a little mits the trunnions to slip out of their bearings in the 
derful beauty of many of these most delicate creations 

" 
carriage, which is then wheeled away, and the engine 

of nature. Nothing in art can approach them in deli- then stands on three supports, as shown in the de-
cacy of color, or equal their exquisite coloring. tached view. It is then used like any other fire engine, 

Almost the finest collection of butterflies in the and will throw a powerful %: in. jet. The boiler pres-
world is owned and has been made by Berthold Neu- Eure is 100 lb. on the square inch, and steam can be got 
moegen, of t,he New York Stock Exchange. Only two up in seven minutes from cold water. 
collections in the world can compare with it. One of It might be supposed that the engine would be un-
these belongs to the British Museum, the other to a steady when put down to stand on three legs, so to 
public institution in Paris. speak, in the street ; but we are assured that this is not 

Mr. Neumoegen has spent twenty years and $35,000 the case, and that no trouble is experienced from this 
in making this collection. It has been enriched by the cause. The engine will do much more work than a 
efforts of some member of nearly every exploring ex- manual driven by thirty men, and at much less cost. 
pedition that has been organized during the last fifteen It appears to us to meet a want in a very satisfactory 
years. Specimens have been contributed by Living- manner. 
stone, Stanley, Sch watka, and members of the Greely 
relief expedition. Gorgeously hued victims from the 
Vir.toria.Nyanza to Lady Franklin's Bay, from Borneo 
to Labrador, from Cape Colony to Kamtchatka, and, 
in fact, from every country between .. Greenland's 
icy mountains and Afric's coral 1ltra.nd, " are crowded 
into this army of 100,000 strong. 

To every specimen is attached a card, giving its name, 
sex, family, and the name of its discoverer. Several 
new butterflies have been named after this enthusiastic 
collector.-Agassiz Companion. 

.. I . .. .. 
How True It Is. 

You can get all the opinion you want on both sides 
of a question nowadays. Oatmeal had not long ago 
been reported to be a healthful food, when some phy
sician arose to deny it and to assert that it produced 
dyspepsia. Allowance is always to be made in such a 
question for the variations of human stomachs and 
constitutions, so that what may be a good food for one 
person may not be for another. The truth about oat
meal for the generality of persons (and they are the 
only persons you can speak for) is that, if it is eaten in 
only a partially cooked condition, it is not healthful ; 
and neither is flour, corn meal, and many other articles 
of food. Indigestion and acidity of stomach are caused 
for some people by the eating of sugar or other sweets 
on oatmeal, and they get the same effect if they eat 
theae sweets on rice or bread. Cream, too, may be too 
much fat for a sensitive stomach if put on oatmeal. In 
these cases it is not the oatmeal, but either its insuffi
cient preparation or the addition of an improper food 
that causes the stomach trouble. If a person will eat 
a moderate amount of oatmeal, cooked and prepared 
as hiR needs may demand, there can be no question 
that it is healthful, digestible, and highly nutritious.
Good Housekeeping. 

HAND CART FIRE ENGINE. 

steam pump of the drag· link type, mounted on a verti
cal cross-tube boiler of the standard description. All 
the parts usually made of gun metal or brass in the 
best practice are here of gun metal or brass. The en
tire machine' in all its details is exceedingly well got 
up. This we can assert as the result of personal inspec 
tion ; nothing has been left undone to make this little 
machine efficient and trustworthy. 

It is conveyed to a fire on an ingenious hand carriage 

HAND OART STEAM: FIRE ENGINE. 

• •  s • •  
ElectriC Prostration. 

New conditions develop new diseases. 
The " rail way spine " has taken its place in medical 

nomenclature, and the " caisson disease " has also been 
recognized. Now a third has been added to the list, in 
a condition which has received the name of " electrir. 
prostration. " 

This is a disorder, says the Medical Era, of Chicago, 
that affects those who work under strong electric lights. 
After an exposure of one or two hours the workers have 
a painful sensation in the throat, face, and temples, 
the skin becomes of a coppery-red color, there is irrita
tion of the eyes, with profuse lachrymation, lasting 
forty-eight hours. After five days there is desquama
tion of the discolored skin. 

These symptoms do not follow exposure to the ordi
nary Edison light, but to one of excessive strengt,h, 
such as is used in electrie furnaces for the quick heat
ing of metals. Some mitigation of the symptoms may 
be procured by the use of dark colored glasses, but 
not entire immunity. The effects seem to follow ex
posure, not to the heat, which is not great, "but to the 
intensely brilliant light. 

Thus has a new industry created a new disease, for 
which the profession will be called upon to find a 
remedy. . ,  . . .. 

CurlosUles oC the Phonocraph. 

Subscribers to whom are rented machines can have 
left at their door every morning the waxy tablets 
known as phonograms, which can be wrapped about a 
cyl inder and used in the phonograph. 

On these tablets will be impressed from t.he clear 
voice of a good talker a condensation of the best news 
of the day, which the subscribers can have talked back 
at them as they sit at their breakfast tables. 
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SIJ[PLE EXPERIlIENTS IN PHYSICS. 

'RY QEO. M:. HOPKINS. 
Impulses which, occurring singly or at irregulnr inter

vals, are incapable of producing any noticeable effects, 
may, when made regularly, under favorable circum
stances, yield astonishing results. The rattling of 
church windows by air waves generated by a particu
lar pipe of the organ, a bridge strained 01' 
broken by the regular tramp of soldiers or 
by the trotting of horses, the vibration of a 
six or eight story building by a wagon rum
bling over the pavement, a factory vibrated 
to a dangerous degree by machinery con
tained within its walls, It mill shaken from 
foundation to roof by air waves generated 
by water falling over a dam, are all famil iar " 
examples of the power of regular or har
monic vibrations. 

Harmonic vibrations result from regularly 
recurring impulses, which may be very slight 
indeed, but when the effects of the impulses 
are added one to another, the accumulation 
of power is sometimes very great. 

To secure cumulative effects, the impulses 
must not only be regular in their occurrence, 
but the body receiving the impulses must 
be able to respond, its vibratory period must 
correspond with the period of the i mpulses 
And further than this, the impUlses must 
hear a certain relation to a particular phase 
of the vibration, ill order that they may act 
upon the vibrating body in such a way as to 
augment its motion rather than diminish it. 

There are railroad bridges that vibrate 
alarmingly when crossed by locomotives 
running at a certain speed, the vibrations 
bdng caused by the comparatively slight 
lack of balance in the driving wheels and 
connecting rods. For this reason the speed 
is restl'icted on such bridges. 

During the early tests of the East River 
bridge between New York and Brooklyn it 
was found that the structure was so massive 
and its vibratory period so slow that it could 
not be injuriously affected by the marching -
of men or the trotting of horses ;  conse-
quently, travel proceeds on this bridge as upon any 
highway. 

A well known English physicist is reported to have 
said that with suitable appliances he could break an iron 
girder by pelting it with pith balls. An experiment 
of this kind would certainly show in a striking man
ner the effects of very slight rhythmic impulses. As it 
is manifestly impracticable to perform such an experi
ment, an -easier mllthod of illu�trating harmonic vi
brations must be sought. 

In the accompanying engravings, Fig. 1 shows how a 
bar of steel may be set in active vibration by drops of 
water. The bar is supported at nodal points upon 

1tituf-ifi t �mtritau. 
angular pieces of wood. Above the center of the bar 
is arranged a faucet, which communicates with the 
water supply. The bar is first vibrated by hand, and 
the faucet is adjusted so that the water drop!! in unison -
with the vibrations of the bar. The motion of the bar 
is then stopped, and the water is allowed to drop on 
it. The bar soon begills to vibrate, and in a short 

Fi . 2.-VIBRATION BY MAGNETIC IMPULSE. 

Fig. I.-HARMONIC VIBRATION. 

time the vibration acquires considerable amplitude. 
In Fig. 2 is shown an experiment in which the inter
mittent pull of an electro-magnet is made to accom
plish the same thing, In this case the steel bar forms 
a part of the circuit. The magnet is provided with a 
light wooden spring-pressed arm, carrying a contact 
point and a conductor. This arm it; arranged to fol
low the bar up and down through the upper half of its 
excursion, breaking the contact at the median position 
of the bar. The magnet becomes alternately m�g
netized and demag'!letized, and the bar is alt.ernately 
pulled down and released. The bar used in these ex
periments is M. in. thick, 174 in. wide, arid 8 ft. long. 

23 
A much larger bar might be used. Without doubt, 
even an iron girder of great size and weight might be 
set in active vibration by the same means. 

.. .  1 . ..  
THE NEW DIEULAFOY HALLS AT THE LOUVRE. 

Our readers will remember that we several months 
ago published an account of the travels of Madam Jane 

Dieulafoy, the young and intrepid explorer, 
who shared with her husband the fatigue 
and perils of the intllresting excavations 
made in Susiana by the expedition of which 
he had command. 

Mr. and Mrs. Dieulafoy have deposited the 
curious collection brought back by them in 
that part of the Louvre that had been put 

at their disposal. An inauguration of the 

halls that will henceforth bear the name of 
their organizers took place quite recently. 
The objects exhibited therein were discov-
ered at 1 ,300 feet from the Persian Gulf, in a 
country in which no roads are laid out, and 
in which means of communication are con
sequently wanting. The whole had to be 
transported on. camel back to a distance of 
240 miles. From this may be seen how diffi
cult was the undertaking, and what energy 
had to be displayed for several consecutive 
years, in order to make it a success. 

As may be seen from an examination of 
our engraving, the Dieulafoy halls contain 
some exceedingly curious objects. Among 
ot.her thing-s, there are fragments of walls, 
and even e ntire walls from the  palace of 
Darius, and glazed bricks set off with orna
ments of wonderful coloring. On one side 
we see lions, and on the other archers in 
profile holding their weapons in hand. 

The sides of the two halls are
" 
hidden by 

these walls, the aspect of which is very 
pleasing and harmonious. Their' facing is 
of a turq uois blue color, and the black-vis
aged figures are clad in yellow and white, 
with the skirt escutcheoned with the three 
towers of Susa. In the rear of the mUEleum 
we remark a colossal capital formed of 
oxen's heads. 

The decoration of the halls in which are grouped so 
many interesting sOllvenirs of a vani shed civilization 

is in the Persian style, and the ornamentation hal! been 

very conscientiously elaborated. 
Clothed in the male costume that she usually wears, 

and a buttonhole decorated with the ribbon of the 

Legion of Honor, Madam Dieulafoy did the honors of 

the halls to the few privileged invitees who were pre

sent at the inauguration .-Le Monde fllustre. 
.. . . � . 

NEXT to moral weakness, a fear of the difficulties to 
to be met is, undoubtedly, the most unfortunate mental 
trait of any young person . 

NEW HALL OF THE DIEULAFOY MUSEUM, PARIS, 
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[FBox THE POPULAR SCDIlIIOB NBWS.] 
-Our Neighbor Aero .. the WaJ'. 

BY PBOJI. O. A. YOUNG. 
The planet ru:ars occupies in the solar system the 

orbit next outside the earth's, and at times oomes nearer 
to us than any other heavenly body, excepting only 
the moon and the planet Venus, or now and then a 
stray oomet. But when Venus is nearest the earth, 
her illuminated surface is turned away ; so that the 
moon alone offers better opportunities for telescopic 
examination than does Mars when, at its opposition, it 
is for a season the chief ornament of the evening sky. 

The reader must not, however, imagine that, because 
the planet is then nearer than other heavenly bodies, 
its distance is really comparable with any geographical 
distances on the earth's surface. Even under the most 
favorable circumstances, the distance is never less than 
about 36, 000,000 miles; which is about one hundred and 
fifty times that of the moon, and a century's railway 
journey for a " celestial limited," running 40 miles an 
hour, without stops. Even with a magnifying power 
of a thousand, which is about the highest that can be 
advantageously used on any but the very largest tele
scopes, and under exceptional circumstances, the planet 
is still  optically fully 36. 000 miles· away, and shows in 
the field of view a disk about 6�0 in diameter, upon 
which the smallest objects visible would need to be 25 
or 30 miles across. A rather powerful field glass, with 
a magnifying power of six or seven, would bring the 
moon as near. 

It it! only a.bout once in fifteen years that Mars comes 
as near as even 36,000, 000 miles. Its orbit is so eccen
tric, that the interval between it and the orbit of the 
earth varies all the way from 36,000,000 m i les to 61,000, -
000 ; and it is only now and then that, as the two plan
ets circle round in their raspective tracks, the passing 
point is where the tracks corne nearest. The last in
stance of a very close approach was in 1877 ; the next 
will be in 1892. 

Mars is much smaller that the earth, its diameter be
ing only about 4,200 miles. Its bulk therefore is  only 
about one-seventh, and its surface about three-tenths 
of the earth's. 

By means of the motion of its swift little moons, it is 
easy to ascertain that its " mass " (i. e., the quantity of 
matter it contains) is somewhat less than one-ninth of 
the earth's, and consequently its density is only three
fourths, and its superficial gravity just about three
eighths, of the earth's ; i. e. , a body which at the earth's 
surface weighs 100 pO!lnds, w01) ld weigh only 38 pounds 
there, and a force which here would project a body to 
an elevation of 100 feet would throw it there to a 
height of 265. This is a point of oonsiderable import
ance in considering the physical conditions of the 
planet. 

When examined by the telescope under favorable 
conditions, Mars is a very pretty and interesting ob
ject. It shows a ruddy disk, which, for some not cer
tainly known reason, is much brighter at the edge than 
near the eenter ; in this respect resembling Mercury, 
Venus, and the moon, but standing in marked contrast 
with .Jupiter and Saturn. According to Zollner, the 
.. albedo," or reflecting power, of its surface is about 
26 per cent ; that is to say, it reflects about 26 per cent 
of all the light which falls upon it-about as much as 
ordinary sand. This is considerably higher than the 
albedo of either Mercury or the moon, but only about 
h alf that of Venus or any of the major planets. 

.Just at the time of opposition the disk is of coul'se 
perfectly circular ; but at other times it is more or less 
" gibbous," like the moon a d ay or t wo from the full . 
It varies greatly in apparent size, according to the 
changing distance of the planet, which ranges all the 
way from 250,000,000 miles to 36, 000,000. 

The disk is mottled with spots and streaks, which art' 
not arranged in belts with an evident relation to the 
planet's equator, as in the ease of Jupiter and Saturn, 
but are distributed irregularly over the surfa!le. A tele
scope of not more than seven or eight inches aperture 
shows them fairly well, and the more conspicuous of 
them can be seen with much smaller instruments. As 
we watch them, they drift across the disk from east to 
west, and many of them are so pel'manent and well de
fined, that by their help we can ascertain the length of 
the planet's day with very great accuracy. The latest 
and probably most precise determination is that of 
Bakh uyzen, who gives the time of rotation as 24 h .  37 
10 .  22 '66 s. The only question is as to the odd hun
dredths of a second. 

Most of the spots and markings are permanent, but 
not all .  Bright patches are now and then observed 
which seem to be evanescent, l ike sheets of cloud that 
for a time conceal the oceans and continents beneath, 
and then rapidly clear away. 

Such phenomena, of course, imply an atmosphere 
more or less like our own, and Dr. Huggins has con
fi'rmed the fact by a direct observation of the lines of 
water vapor ill the planet's spectrum .. But many things 
go to show that this atmosphere is much less dense and 
extensive than the earth's. On Ma.l'I! great storms and 
widespread cloud veils are comparatively rare. For 
the most part the .real features of the planet's surface 
are elearly seen, uneomplieatlId by overlying mists, 

J cltatifte Jmtrielll. [JANUARY 1 2, 1 889. 
while the surface of the earth at any given moment explicable, that many are disposed to think the phe
would probably be fully half obscured, as seen from nomenon a purely optical one; due to some asti�matism 
the moon or Mars. and imperfect focus of either the instrument or of the 

The planet's equator is inclined to its orbit at an an- observer's eye ; or else (as Mr. Proetor suggested rather 
gle of nearly 28°, and, as a oonsequence. Mars ought to vaguely) an effect of diffraction in some way. If it 
have seasons much like those of the earth. One very were not for the observations of Perrotin. I for one 
beautiful phenomenon seems to show that this is actu- should aceept the theory of astigmatism, for I have my
ally the ease. In the neighborhood of the planet's self often seen delicate single lines in the solar spectrum 
poles there are brilliant spots, evidently composed of appear double from some slight pinch of one of the 
some substanee which reflects light very abundantly ; lenses in the spectroscope. But it is very d ifficult to 
and it is natural to think of ice or snow, because. as Sir see j ust how two different observers, with two such dif
W. Herschel observed a century ago, each spot grows ferent instruments as the twenty-nine inch telescope at 
larger when it is turned away from the sun, and Nice and the little eight inch at Milan. could see the 
dwindles in the summer, j ust as a polar ice cap would. phenomenon alike if it were merely optical. There is 
It is worth noting that this snow cap. if such it really some mystery about the matter, and it is clear that we 
is, never comes down to middle latitudes, as does the must wait for further and more conclusive evidenee be· 
wintry envelope of our terrestrial snow. In January fore building any considerable structure of theory upon 
" the man in the moon " would see pretty much all that the reported facts. Th� only suggestion so far made 
portion of the earth's northern hemisphere which lies which seems worthy of mention here is that the 
above 45° of latitude as one gleaming white expanse, " canals " may be watercourses of some sort, at times 
unbroken except where the Atlantic and Pacific Oeeans flooded, and at other times drained off, so as to beoome 
interrupt its continuity. Although Mars is so much invisible. 
further from the sun than the earth is, and receives During the last opposition (in April) the planet's 
less than half as much heat to each square mile of sur- nearest' approach to the earth was about 56,000,000 
face, it presents no such prevalence of ice in either miles, and it was so far south in the sky that it 
hemisphere. could not be very well observed in Europe or this ooun-

This can hardly be due to the scanty supply of water, try. But both at Milan and Nice some of the canals 
because the study of the planet's surface markings were seen, and seen as double for a time. Perrotin also 
seems to indicate that nearly half the globe is covered reported that a continental tract which he had named 
by seas and oeeans ; not, indeed, neady so large a frac- Libya (a part of Proctor's " Herschel Continent " )  had 
tion of the whole as in the case of the earth, but quite .mostly dil�appeared, as if inundated. While this ob
enough to furnish a fair supply of rain and snow. servation of his is partially confirmed by some observ-

The northern hemisphere of Mars is of a compara- ers, it has been positively disputed by others. With 
tively uniform orange�colored tint, and is supposed to the Lick telescope, Libya was seen last spring by Pro
be mainly land, though it incloses certain dark spots, fessor Holden on several occasions ; in fact, whenever 
which, likely enough, are inland seas. The southern it was favorably placed for observation at the time the 
hemisphere, on the other hand, is for the most part telescope happened to be directed on the planet. Nor 
darker, with here and there islands of the lighter 001- was anything seen at Mount Hamilton like the " gem
ored surface. From this southern ocean, as it is  sup- I ination " of any of the canals, though in some instances 
posed to be, great bays, like that of Bengal, and arms a widish streak was observed, in place of the sharp and 
like the Red Sea and the Baltic, penetrate deeply into narrow line delineated on the map. 
the northern continent : indeed, as Proctor long ago The two little satellites (discovered by Professor Hall 
remal'ked, a very striking characteristic of Mars is the at Washington in 1877) were, of course, seen and easily 
manner in which land and water are divided and inter- observed. 
meshed, there being on the planet no unbroken mass It is to be hoped and expected that the great tele
of land to correspond to the Asiatic continent. nor any soope on Mount Hamilton, with its advantages of situ
ocean like the Pacific. ation and its freedom from the atmospheric embarrass-

The principal features of the planet's geography ments which so seriously interfere with the work of our 
(strictly areography) are now quite beyond question, other large instruments, will in 1890 and 1892 be able to 
and have been several times fairly mapped. Thus far, solve definitely the interesting problems that our neigh
however, no satisfactory nomenclature has been settled. bor proposes for our investigation. 
Upon Mr. Proctor's map the names assigned are mostly Princeton, Nov. 9, 1888. 
those of astronomers who have made contributions to 
our knowledge of the planet's topography. Thus we 
have the continents of Herschel, Dawes, Maedler. and 
Secchi, the oceans of Dawes and De la Rue, and the 
seas of Kaiser, Beer, and Delambre. Schiaparelli, on 
the other hand, with better taste, derives his names 
.from ancient geography and legend . We have for the 
land masses, in the order before mentioned, Libya, 
Acri&, Arabia, and Chryse. S yrtis Major replaces the 
Kaiser Sea (which is, on the whole, the mOf;lt conspicu, 
ous object on the planet). and De la Rue Ocean be
comes the Mare Erythramm . But while the principal 
features of the planet's configUration are thus fairly 
well made out, especially those near its equator, there 
is no such agreement in minor details, and the different 
maps art' widely at variance. Schiaparelli, of Milan, 
who has had the great advantage of the Italian atmo
sphere, has introd ucetl into his charts a great number 
of delicate objects. which have never been satisfactorily 
seen by others, though many partial confirmations 
have been obtained. In plaee of the comparatively ill
defined and hazy streaks seen here and there by other 
observers, he ·represents the northern hemisphere of the 
planet as covered by a network of fine, hair-like lines, 
which he calls " canals," and supposes to be water
ways. Some of these extend over 90° of the planet's 
circumference, or nearly 3,000 miles in length, with a 
width not to exceed 30 or 40 miles. 

In Schiaparelli's map of 1877, which is the one usually 
copied in the text books, only a few of thE! canals ap
pear. but on his mDre recent charts there are nearly 
sixty of them. 

The most remarkable thing about them remains to 
be stated : In 1881 he found most of them to be 
doubled .. the single lines which intersect the conti· 
nental masses had almost without exception become 
pairs of parallels, like the two tracks of a railroad, 
with a very uniform distanee of 150 or 200 miles 
between them. We say " had become," beeause it is 
his opinion that this " gemination " of the canals ill a 
temporary phenomenon. depending somehow on the 
progress of the martial seasons. 

These observations have naturally excited much dis
cussion, and at present scientific opinion is consider
ably divided in regard to them. No other astronomer 
has been able to observe the ca.nals in any such extent 
and perfection as Schiaparelli with his telescope · of 
onl y eigbt inches aperture ; but several others, especi
ally P.errotiIi at Nice, have seen something of the sort. 
and furnish a partial conflrmation of his work. The 
,. gemination " of the eanals is so femarkable .and so in-

A Forty-flve Foot Bed of' Sa1&. 

Extensive explorations, continued through several 
years, and extending over a wide region in the upper 
part of the Onondaga Valley, about seventeen miles 
southward from the city of Syracuse, have been re
warded with oomplete success. Under the direction 
of William B. Coggswell, general manager of the Sol
vay Process Works, wells have been sunk in five differ
ent localities-one on the hill side .. at .JameSVille, an
other at CedarviIle. one near Onondaga Valley (village). 
onA in the south part of the town of Lafayette, and 
now another in that town, also up the valley near 
Cardiff. 

On the fourth trial full success was attained. The 
fifth, now , in progress, promises a like result. In 
other instances salt water was found. The successful 
boring was at a. point seventeen milt's south of this 
city, on the easterly side 'of the valley at the foot of 
the hills. It was carried to a sufficient depth, and a 
solid bed of rock salt forty-five feet in depth was dis
covered. The boring was in the shales through 735 
leet of the deposit, then through 500 feet of limestone, 
when, underneath and next to it, at a depth of 1,210 
feet from the surface, a solid body of rock salt forty
flve feet thick was reached. The boring was ea.rried 
through the deposit. Operations were begun early in 
the season, but some obstacles were encountered, mak
ing necessary a change of location, when the work was 
prosecuted to this successful termination. The well 
now in progress is thirteen miles south of the city, fou r 
miles nearer than the place at which the " great find . . 
was made, and there is every prospect of equally good 
results there, without the neceRsity of boring more 
than 1 ,000 feet. The process is expensive and labori
ous, and the Solvay Process Company has expended 
thereon not less than $35,000, for which the success 
attained will give full recompenlle.-'syracuse (N. Y.) 
Journal. 

. . . .. . 

ltleteorologleal A pparatu. and Photolrraph •• 

The New England MeteorologiCal Society proposes 
to have a loan exhibition of meteorological apparatus, 
photographs, .etc., at the Institute of Technology, 
Boston, in connection with its fourteenth regular 
·meeting in January, 1889. For this purpose the society 
invites contribl1tions of articles to. be sent to A. Law
renee Retch, Physicai Department, Massachusetts In
stitute of Technology, Boston, by prepaid mail or ex
press, not later than January 12, 1889. 
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RECENTLY PATENTED INVENTIONS. 

Engineering. 

CAR COUPLING.-Daniel B. Davis and 
Josiah J. Fisher, Laramfe, Wyoming Ter. This inven
tion provides a means of conpling cars without passing 
between them, also for elevating the drawhead or ad
justing it laterally, and for sustaining the coupling pin 
in an elevated position when the cars are unconpled. 

AUTOMATIC CAR BRAKE.-Willard R. 
Wood, Jr., Hedgesville, N. Y. A gear wheel is secured 
to one of the axles, WIth which a segmental gear wheel 
is adapted for engagement, yielding bearings carrying 
the segmental gear wheel, and a double wedge engaging 
the yielding bearings, and operated from the brake 
staffs so as to move the segmental gear wheel into and 
out of mesh with the wheel on the axle. 

RAILWAY SWITCH. -Henry Lesly, B ir
mingham, Ala. The switch frame is pivoted and con
sists of pointed rails and suitable cross pieces, with an 
arm having slots and a projection in combination with 
a connecting rod, whereby either switcn frame may be 
operated independently of the other by the same lever, ' 
or both switch frames may be operated simnltaneously 
in opposite directions. 

H Y D R O  C A R B 0 N M 0 T O R. -Oscar 
Brunler, New York City, and Emil Capitaine, Berlin, 
Germany. This invention relates to motors worked by 
a mixture of air and finely divided oil, petroleum, or 
naphtha, an appliance being arranged within the piston 
for dividing or sprinkling the oil or naphtha, while the 
air is caused to pass with great velocity through the ap
pliance into the cyliuder, in the direction of the cylinder 
cover. 

GAS COMPRESSING PUMP. - Thomas 
Farnsworth, San Antoino, Texas. This is a compressor 
pump for nse in connection with refrigerating ma
chines, all parts being open to the action of water or 
other coolmg medi um, preventing the gas from be
coming superheated and producing more pressure than 
is required, while the constrnction is simplified. 

WELL SINKING MACHINE .-Will iam B. 
and Joseph R. Coffiu , Bliss, Neb. This invention 
covers a novelJ construction and arrangement of parts, 
the tube to be nsed in drilling the well to be operated 
by hydraulic pressure, while the tube itself is made to 
form a permanent part of the well after water is 
reached. 

ROCK DRILLING TOOL. - James W. 
Wyckoff, Marquette, Mich. The drill has a cutting 
head with an operating face formed with acute angular 
opposite ends and side cutting cdges, whereby, when 
reciprocated, the drill holes will be made long in pro
portion to their width, and the rock will be split off in 
merchantable blocks or slabs, requiring less labor in 
finishing or dressing the qnarried stone. 

AIR COMPRESSOR.-Emil Kaselowsky, 
Berlin, Germany. This compressor combines with a 
water jacket externally ribbed initial compression 
cylinders, open at their upper ends, and a final compres
sion cylinder within the jacket, with other novel 
features designed to improve the construction of ap
paratus for pumping and compressin� air. 

MiscellaneOU8. 

FOLDING BED.-Walter T. Green, Clin
ton, Mo. This is a bed of which the casing may be a 
dressing case or other article of furniture, the bed being 
of simple and economical construction, wherein the 
bedding will be contained within the bed when folded 
up, while the body of the bed is so light as to be readily 
manipulated with bnt little effort. 

TELEGRAPHY. - Percy F. Jamieson, 
Batavia, Ohio. This invention provides a telegraph 
.ystem in which the key used in sending messages will 
automatically close the circuit as soon as released by the 
operator, thereby avoiding the necessity of switches 
and the inconvenience arising from leaving the line 
• pen. 

STOVE LID.-William A. Martel, South 
Orange, N. J. This lid is formed wIth a network disk 
and a ring having vertical pins which pass through holes 
in the disk and project above it, to constitute a support 
for a pan or kettle, being specially adapted for nse over 
an oil 11ame, whereby the heat will radiate freely and 
the soot be prevented from escaping. 

PUMP.-William Keast, Russell Gulch, 
Col. This invention relates to an improved valve-oper
ating mechanism to be applied to the suction box of a 
pump formerly patented by the same inventor, whereby 
all springs are avoided, and the operating rods will not 
be distorted in operation. 

BURGLAR ALARM.-Janko L. Mikich, 
Dallas, Texas. It is a door and window burglar alarm 
which can be conveniently carried from place to place 
and retidily put in position for use, a cartridge being 
detonated by the tripping of the alarm, as a door or 
window is opened, when the alarm has been placed in 
positIOn adjacent thereto, the invention being especially 
nseful for travelers. 

VEHICLE WHEEL.-Gunder 0 I s e II ,  
Houghton, Dakota Ter. The h u b  and connected parts 
of tbis wheel are so arranged that, by a slight movement 
of the hub and parts, a force is exerted on the spokes 
and felly to tighten or loosen the ties, the wheel being 
also so constrncted as to exclude dust from the journal. 

PRINTING TELEGRAPH. - George V. 
Sheffield, Schenectady, N. Y. The invention consists 
in a transmitter formed of two rollers to carry forward 
a perforated sheet, spring-actuated fingers and line 
wires corresponding to them, with other nove: features, 
for sending messages telegraphically in the form of a 
printed .trip or stencil, with an attachment for making 
an audible signal for each letter printed. 

BOUQUET HOLDER.-John G. S. Smith, 
Rome, Ga. This invention consists of a small bottle 
snpported on a shield, adapted to be ,,"cnred to clothing 
or drapery by means of pins held in the Shield, whereby 
the stems of the fiowers are supplied with " ater and 
kept fresh II long time, 

Jeitutifi t �mtritlu. 
SNAP HOOK.-Charles E. McClinto�k, 

St. Joseph, Mo. This hook has a spring-actuated 
tongue prolonged beyond its pivot through the back 
of the hook, and provided with a thumb piece by 
means of which the tongue may be operated_ 

LAMP FILLER_-Marion W_ Paxson, 
Virginia City, Nev. This is a filler which may be at
tached to .an oil can and the val ve opened, when, by 
pressing on the sides of the can, the oil may be started 
and caused to flow, being an improved device for draw
ing oil from a can by siphon action_ 

STAR FINDER.-Hubert R. Johnson, 
Natrona, Pa_ An arm is monnted to tum on a snitably 
constructed tripod, the npper part of the arm support
ing a clamping screw on which turns an upwardly ex
tending arm carrying a screw with an arm supporting 
at its upper end a disk with degrees and subdivisions, 
the instrument being nsed in connection with a table in 
which the north polar distances and the right ascension 
of each star or other heavenly object are given_ 

FOUNTAIN RULING PEN.-Julius G. 
Zwicker, Austin, Minn. Combined with the two jaws 
and a tubular handle is a centrally arranged feed tube, 
with yok�-shaped piece and screw nut for adjusting the 
jaws, a swiveling thimble, and other novel features, 
avoiding the necessit.y of frequently refilling the pen, 
preserving the adjustment of the jaws, and being eco
nomical of ink. 

DENTAL ANODYNE.-Robert 1. Hunter, 
Norfolk, Va. This is a compound designed to be em
ployed for allaying the sensitivenes. of decayed teeth, 
and consists of cocaine, chloral, and other ingredients, 
used in proportions and after a manner described. 

ROAD CART.-Lewis J. Lyman, Man
hattan, Kansas. To the axle are secured the two side 
bars to the rear ends of which the ends of the rear 
spring are attached by fiexible connections, which sus
pend the spring and permit it to swing in all directions, 
with other novel features, whereby the body is relieved 
of much jar and motion and rendered much easier 
riding than the common road carts_ 

CLOCK STRIKING MECHANISM.-Chaim 
Aronson, Brooklyn, N. Y. This is an improvement 
adaptable to clocks operated either by springs or 
weights, whereby the full hour is struck at every quarter 
hour, the mechanism for driving the minute and hour 
hands being of ilny approved construction. 

pcrtions, while air openin/ls and a water Inlet are pro
vided, making a mantel which will effec�ually aid in 
heating the room withont generating foul or dry air. 

SELF-BINDERS, ETC.-Edwin B. Karn, 
Britton, Dakota Ter. This invention is in the nature of 
a roller tension device for self-binding harvesters, but 
which IS alsu designed to be applicable for general use, 
the invention covering a peculiar construction and ar
rangement of devices oper�ting nuder a rolling friction, 
whereby the tension is not likely to break the cord or 
twine if lumpy or weak in places. 

PIANO ACTION.-Joseph C. Price, Bal
timore, Md. This invention provides simple construc
tions for lifting the rear ends of the keys when the soft 
pedal is operated to correspond with the movement of 
the hammer rest, effected by such movement of the 
soft pedal, so as to preserve the elasticity of the keys 
and canse all PRrts to work in harmony. 

Box FRAME BENDING MACHINE. 
Sylvester Valentine, Hagerstown, Md. It is specially 
designed for bending into shape previously prepared 
wood, and has a work bed with a fixed or stationary 
section and a series of folding sections Rctuated by u 
lever, to dispose the bed sections at right angles to each 
other, with an automatically retracting gRnge, me�ns 
for effecting individual movement of the sections, and 
other novel features. 

ICE CUTTER.-Daniel Williamson, Sun
bury, Pa. It is a hand cuttin� machine, slowly pro
pelled by means of a crank, the same power also operat
ing the cutting chisel, for cutting grooves upon the sur
face of the ice upon rivers, to facilitate its division into 
regular blocks preparatory to harvesting. 

SHOW CASE AND BIN. - William V. 
Young, North Clarendon, Pa. The cll.e or bin has a 
cODtracted bottom chamber provided with a chute 
having a valve or cut-off, in combination with a scoop 
having its bowl fitted to the bottom chamber, and 
having an adjustable false head at its inner end, being 
designed to facilitate dealing out the contents of the 
bin as merchandise. 
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JA NUARY N UDIBER.-(No. 39.) NIGHT LIGHT ATTACHMENT. - James 
and William J. Stratton, Brooklyn, N. Y. This inven
tion relates to an improvement on a formerly patented 
invention of the same inventors, improving the connec- TABLE OF CONTENTS. 

tion between the stand and the lamp socket, facilitatlDg 1. Elegant plate, in colors, showing perspective view 
an adjustment to throw the light at different Rngles and of a one story Southern house, costing two ttou-
upon different objects as desired. sand two hundred dollars. Floor plans, etc. 

LOCK HINGE.-T h o m  a s S p r i g  g s, 2. Plate, in colors, showing a block of economic brick 

Mitchell, Kansas. This is a door check for holding dwellings. Floor plans, elevations, with details, 

doors in different open positions, a socket piece being etc. 

mounted on the door frame and a socket piece on the 3. The Washington Building, New Yorl< City. Full 
door, in combination with a vertically sliding bolt page engraving. 
having locking projections adapted to engage the 4. Design for the new post office and revenue office, 
socket pieces, and a lever for operating the bolt. Sacramento, Cal. 

SHOE FASTENING.-George T. Stevens, 5. The new government building at Binghamton, N. Y. 
Auckland, New Zealand. The shoe is made with a 6. Plans and elevations for a two thonsand five hun-
stiffening at the top to sustain the strain of the laces, dred dollar cottage. 
and provide means whereby the shoe may be convcn- 7. The Tacoma Building, Chicago. Half page en-
iently and readily expanded at the top for the insertion graving. 
of the foot, and will then be expeditiously laced by 
simply drawing upOli the projecting extremities of the 8. A seaside summer house. Cost, abont five thou-

strings. sand dollars. Plans and perspective. 

FUMIGATOR. _ John S. Dillmau and 
9. Church of St. Paul, Luton. Half page engraving. 

William B. Kyle, Moscow, Idaho Ter. This is a device 10. A dwelling near Newark, N. J., recently erected at 

for forcing poisonous fumes or gases into holes in the a cost of about five thousand five hundred dollars. 

earth to destroy gophers, rabbits, or other bnrrowing Plans and perspective. 

animals, being an exterminator consisting of an air and 11. View of the main entrance to Melrose Park, near 
smoke pump, and a fire box arranged for easy connec- New York. 
tion, so as to be readily operated with straw or wood 12. A house for five thonsand five hundred dollars, 
and sulphnr. lately erected at Flatbush, Lonr Island. Plans 

WASHING MACHINE.-Cyrus R. Crane, and perspective . 

Housatonic, Mass. .The machine consists of a se.res l3; A residence recently erected at East Orange, N. J., 
of tanks, each having a separate water snpply 4nd at a cost of five thousand four hundred dollars. 
""parate over11ow, and with revolving rollers, belp/l Perspective and 1100r plans. 
particularly designed for nse in various bleaching op�- 14. A Queen Anne cottage at Flatbush, Long Island. 
ations wherein the fabrics are treated in continuQus Cost, eight thonsand dollars. Plans and perspec-
lengths. tive. 

TWO-WHEELED VEHICLE.-Emery W. 15. A cottage lately built at Flatbush, near Brooklyn, 
Baxter, Burr Oak, Mich. The body of the vehicle is " _N. Y. Cost, six thousand dollars. Floor plans 
made with curved side bars, each formed of two curved and perspective. 
plate., preferably of steel, bolted or riveted together, 16. Design for an English cottage. 
and between them, at the bottom of the body, are 17. Construction of mills. Section of mill showing 
curved plates, preferably of cast i�on, with bolts to construction of two 1100rs and roof. 
which the slats are secured, a guard being attached to 
each plate to hold the yoke in place. 18. Engravings and plans of some economical houses, 

ranging in cost from three hundred to one thou-
WAGON GEAR. - Robert Fernandez, sand dollars. 

Brooklyn, N. Y. An elliptical spring mounted on the 19. Miscellaneous Contents : Constrnction and finish 
head block supports the body in the nsual manner, of honse flue •. -Iron roofs.-Restricting heights. 
while this spring is relieved by a semi-elliptical spring -Traction over different pavements. _ Dry rot 
arranged central to the wagon, the lower half of this in timber. _ The ancient cataract of the Hud-
semi-elliptical spring being secured to the upper fifth son.-'Wall plastering.- Mineral wool as a fill-
wheel by a clip, the invention covering also other novel 
features. 

ing.-A new form of drain pipe, with sketch.-
Natural gas lighting.-Lane patent door hanger.
Automatic temperature regulators, illustrated , 
The Prindle metallic wire packed nnions, illus
trated.-Architectural wood turning, illustrated.
Filling the hollow spaces in walls and fioors of 
buildiugs.-Terra cotta lumber. 

COCKEYE.-John H. Charters, Ekalaka, 
Montana Ter. Tbe device is preferably made of a fiat 
plate stamped with slot for attachment to the trace, and 
with two other connected apertures, one of which is of 
sufficient size to pass readily over the head of a headed 
bolt on the end of the singletree, the other aperture 
being of about thc same diameter as the shank of the 
bolt. 

HORSE COLLAR.-Alexander McKenzie, 
Anburn, Ontario, Canada. This collar has a rim, 
deSigned to be a practical snbstitnte for hames, and to 
compel the pad to essentially retain its shape under all 
conditions until rendered worthless by constant use, 
while the construction is interided to be simple and eco
nomical. 

WATER HEATING MANTEL. - Jacob 
Friedlander, Memphis, Tenn. The mantel, having a 
grate fireplace, is built with hollow portions and con
necting pipes projecting beyond its face, otber pipes 
built In tire chimney breast connecting with the hollow 

The Scientific American Architects and Builders 
Edition is issned monthly. $2.50 a year. Single copies 
25 cents. Forty large quarto pages, 'equal to abont 
two hundred ordinary book pages ; forming, practi
cally, a large and splendid MAG1I.ZINE OF ARCHITEC

TURE, richly adorned with elegant plates in colors and 
with fine engravings, Illustrating the most interesting 
examples of Modem Architectnral Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have W'lD for it the LARGEST CIRCULATION 
of any Architectural publication In the world. Sold by 
all newsdealers. 

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

NEW 1I00KS AND PUBLICATIONS. 

THE PRINCIPLES OF THERMODYNAMICS, 
WITH SPECIAL ApPLICATIONS TO 
HOT AIR, GAS AND STEAM ENGINES. 
By Robert Rontgen, Teacher in the 
Polytechnic School at Remscheid. 
Translated, revised, and enlarged by 
A. Jay Du Bois, Ph.D. , Professor of 
Dynamic Engineering in the Sheffield 
Scientific School of Yale College. In 
two parts. Part 1. General princi
ples, hot air and gas engines. Part 
II. Heat, steam, and steam engines. 
With 103 wood cuts in the text. 
Second edition . John Wiley & Sons, 
New York, 1888. Pp. xx, 707. Price 
$5. 

The work opens with two lectures of  Professor Ver
det on the mechanical theory of heat, givjng popu- . 
lar and scientific expositions of this important sub
ject. The investigation of heat engines forms the 
su bject proper of the second lecture, and it also gives 
a very complete review of those applications of the 
new theory which lie outside the domain of physics, 
and especially of mechanics. The part of the work 
on thermodynamics, immediately following the lec
tures and notes, contsins �e mathematical treatment 
of the subject of heat, and is presented in an elementary 
form well suited to beginners, demanding of them only 
a knowledge of algebra and the simplest principles of 
mechanics. · Following this portion, we have another 
valnable feature of the work, in the application of the 
theory of heat to all the more important cases arising in 
practice. This has been so fully and completely done 
as to make the work extremely vain able as a book of 
reference. Numerous practical examples have also been 
given, with the reduction and heat tables necessary for 
their rapid solution. An abstract from Mons. Pernolet's 
work, U L'Air Comprime," follows, containing, among 
other things, a diagram of practical value, inasmuch 
as the important quantities-initial pressure and degree 
of expansion-can be directly obtained from it for an 
engine consnming a given quantity of air and of a given 
horse power: Zeuner's theory of superbeated steam is 
another of the valuable additions to English engineer
ing literature contained in this new work. In the por
tion relating to superheated steam, as in other portions 
of the work, the practical bearings of the subject bave 
received full consideration. There is also a snmmary 
of the principle which shonld govern the construction 
of the steam engine. A complete calculation of a pro
posed engine is given, taking into acconnt the action of 
the steam in tiLe cylinder, the proper degree of expansion 
and compression, the cross section of steam passages, 
the theory of the crank, the dimensions of journals and 
fiywheels, the mean effective pressure for overcomin/l 
the resistance of friction and for working the cold water 
and air pnmps, the consumption of steam and fuel per 
hour, and the cost of a horse power per hour. Com
plete steam tables are given, both for English and 
French measures. 

ELEMENTS OF MACHINE DESIGN. By J. 
F. Klein, Professor of Mechanical 
Engineering in the Lehigh University. 
The Comenius Press, Bethlehem, 
Pa. , 1889. Pp. vi, 208. 

The subject of scientific design of machinery ele
ments, including gearing, bolts and nuts, screw threads. 
keYB, belt gearing, rotating pieces, bearings, and con
necting rods, is very fully treated in this book, with full 
formulseand many illustrations of parts. The illustra
tions are on bond paper, and are designed with special 
reference to be made subjects of studies for mechanical 
draughtsmen. At the end of the book a Hnm!Jer of 
supplementary tables for calculating gearing are given. 
The work, in a short compass, contains an immense 
amount of material and illustrates a type of book 
which sbould be in the hands of every intelligent ma
chinery constructor. 

ALGEBRA, AN ELEMENTARY TEXT BOOK, 
FOR THE HIGHER CLASSES OF SEC
ONDARY SCHOOLS AND FOR COL
LEGES. By G. Ch,rystal, M.A. , late 
Fellow and Lecturer Corpus Christi 
College, Cambridge ; Professor of 
Mathematics in the University of 
Edinburgh. P""rt 1. Adams & 
Charles Black, Edinburgh, 1886. Pp. 
xx, 542. 

The first part of this elaborate work, following the 
general order of algebraic treatises, goes through frac
tions, ratio and proportion, equations, series, logarithms, 
interest and annuities. Although purporting to be 
merely an elementary text book, the fact that the first 
part comprises nearly 600 pages gives some idea of the 
thoronghness with which the matter is treated by the 
distinguished anthor. 

LA TELEGRAHPIE ACTUELLE EN FRANCE 
ET A L'ETRANGER. Par L. Montillot. 
Paris, J. B. Bai JIiere et Fils, 1889. 
Pp. viii, 334. 1.31 illustrations. 

This book, liberally illustrated, treats of the different 
kinds of telegraph apparatus in actual nse, the subject 
of batteries and their arrangement with particular ref
erence to telegraphic uses, and various designs for poles 
and general line installations and many practic,,1 de
tails make up the work. A rapid apparatus of the 
Wheatstone type and multiple transmission apparatus 
and marine telegraphy are included. A portion of the 
work is devoted to the telephone. 

ELEKTRISCHE ApPARATE, 
UND EINRICHTUNGEN. 
Fein . Stuttgart, 1888. 
297 illustrations. 

MASCHINEN 
Von W. E. 

Pp. xii, 292. 

A large series of electric apparatns for which the 
anthor of this work Is responsible is described In its 
pages. The different pieces of apparatus are described, 
each one in the order of its production as regards time, 
beginuing with the year 1867. The dynamo-electric ma
('hine is described. Throngh successive years the work 
carries us down to July, 1867, nnder which date a new 
form of a bipolar dynamo-electric machine is given. 

I Between these two dates a great variety of apparatus is 
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described, including clocks, telephones, lighting appa.
ratus, signaling appliances, telegraphy, measuring ap· 
paratus, etc. As the chronolol:(ical order followed 
csuses tbe apparatus to be described without any re
ference to a general plan, a table of contents is given, in 
which the whole body of material is systematized and 
the different subjects are referred to by page number. 
A portrait of the author is also l:(iven. 

DIE ERZEUGUNG UND VERTEILUNG DER 
ELEKTRIZIT.A 'r IN ZENTRAL-STA
TIONEN. Von Dr. Martin Krieg. 
Band II. Magdeburg, 1888. Pp. xvi, 
37�. 

Central station plants, with details for wiring dis
tricts, tbe use of accumulators, systems of regulating 
the current, and all practical details which come nnder 
this subject, are very fully treated in this work. It is 
illustrated by 141 cuts, and numbers of (ormul"" are given 
throughout the work for calcnlRting the working of 
different types of apparatus. Tbe ilInstrations are botb 
diagrammatic and perspective, and the entire work gives 
a very full view of the subject of electric lighting plant. 
� Any of the above books may be purchased through 
this office. Send for new book catalogue just pu b
lished. 

Address Mmrn & Co., 361 Broadway, New York. 

The charge for IT/8erUM under thUJ head is One Dollar 
a line for each insertion .. a.lxmt eight words to a line. 

Adverti8ement8 must be received at publication office 
as early as Thu"sday mornin(J to appea1'in ne.lJt issue. 

OorresjKmdence Desired.-Eleven railroads center here. 
Good field generally for goods of merit. H. T. Wise. 
HOllston, Texas. 

Wanted-Manufactured on royalty. or would· sell pat 
ent No. 392,143, improved measuring ruJ e. T. H. Wright. 
Cov ington, Ky. 

New carpet stretcher patent for sale or on royalty. 
E. C. Ellwood, Green's Farms. Conn. 

For 2, 3, or 4 cylinder compound engines address 
Syracuse, N. Y., Yacht EnJ,{ine Works. 

Air compressor for sale cheap. Also steel tanks. iron 
rail. cars, etc. Address The Buffalo Wood Vulcanizing 
Co., Bu:ffalo, N. Y. 

.Pratt &: Letchworth, Buffalo, N. Y., 
80licit correspondence relative to manufacturin1l spec
ialties requiring malleable gray iron, brass. or steel cast
ings. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mfll. Co .• Chicago. Ill. 

Link Betting and Wheels. Link Belt M. Co., Chicago. 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J .  
Perforated metals o f  aU kinds for all purposes. The 

Robert Aitchison Perforated Meta! Co., Chicago, 1lI. 
The Holly Mannfactnrlllg Co., of Lockport, N. Y., 

will send their pamphlet, describing water works ma-. 
chinery, and containing reports of tests, on application. 

Iron, Steel, and Copper Drop Forgings of every de-
8crlption. Billings & Spencer Co . •  Hartford. Conn. 

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

Friction Clutch Pulleys. The D. Frisbie Co .• N.Y. city. 
Tight and Slack Barrel Machinery a "pecialty. John 

Greenwood & Co .. Rochester. N.Y. See ilIus. adv . •  p.28. 
No. 11 planer and matcher. All kinds of woodworking 

machinery. C. B. Rogers & Co . •  Norwich, Conn. 
Dnplex Steam Pumps. Volker & Felthonsen Co .. Bnf

falo, N. Y. 
�Send for new and complete catalogue of ScientIfic 

and other Books for sale by Munn & Co .. 361 Broadway, 
New York. Free on a.pplication. 

HINTS TO CORRESPONDENTS. 
Name. and Addre •• mnst accompany all letters, 

or no attention will be paid thereto. This is for our 
informat!on, and not for publication. 

Reference. to former articles or answers shonld 
give date of paper and page or number of question. 

Inqnlrle8 not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
thongh we endeavor to reply to all. either by letter 
or in this department, each must take bis turn. 

Special Written I n formation on matters of 
personal rather than general interest �annot be 
expected without remuneration. 

ScleniUle Ame rican Su)'plemellt8 referred 
to may be had at the office. Price 10 cents each. 

Book. referred to promptly supplied on receipt of 
prIce. 

Minera i "  sent for examination should be distinctly 
marked or labeled. 

(98) S. S .  B. writes : Please give direc
tions for ventilating a dry room. I want to know the 
correct method of removing vapor or dampened air 
from an artificially beated room nsed for drying fabrics. 
yarns, fibers, etc. Where shonld fresh air be let in, if 
at all, and where let out, or sbould the damp air be re
moved by exhaust from floor? If so located. at what 
height from floor? A. Drying rooms sbould have a fresh 
air inlet immediately beneath the source of heat. If a 
stove is used, it should be so arranged that tbe air shall 
enter and surround the stov!, and receive its heat be
fore spreading into the room. If steam coils are used, 
they shonld be placed or spread a few inches above tbe 
floor, with the fresh air entering and spreading nnder 
the pipes. The amount of air passing throul:h a drying 
room should not be so great as to depress the tempera
tnre to a degree that will lessen the time of drying, 
which should always be regulated to suit the amount of 
heat and the proportion of water to be evaporated. 
Very wet goods require stronjl heat as well as rapid 
circulatIOn. The exit h?les �onld be so distribnted as 
to forc ... the cnrrent throngh all parts of the room alike, 
especial attention being given to indnce circulation of 

"citutifi c !mtricau. 
air in the corners. For goods that have passed through 
a wringer or centrifugal, the room should have a tern· 
perature of from 130° to 140°, with vent openings of one 
square foot to a thousand cubic feet of space, with na· 
tural draught dne to the height of the room only. This 
can be increased by a flue or fan if enongh heat is de
veloped to keep np the temperature and thus expedite 
the work. The practice with some establishments is to 
close the room entirely with a full charge and heat the 
contents up to 1750 and then ventilate, when the goods 
apparently steam themselves dry. This cannot be done 
if goods are required to be constantly fed to and with
drawn, as in tbe laundry business. 

(99) F. H. P.-'·  Harden and temper " 
is the proper phrase to use in speaking of preparing 
steel tools. Tempering only refers to the rednction of 
the hardness to the reqnired temper, which is generally 
regulated by the color of oxidation. The wores " tem
per " and " tempering " as tran_Iated from the Odyssey 
and Pliny's works, and as used by writers in the middle 
ages, are used to mean the two operations of hardening 
and drawing to a temper, which is only a condItion of 
hardness; so tbat, in this ligbt, its nse may by custom 
make it proper, but among tbose nsing technical dis
tinctions for special operations the words harden and 
temper. or drawing the temper, bave distinct meanings. 
The word temper is also applied to many mechanical 
operations that signify alloying or modifying. 

(100) W. R. writes : In answer to query 
in tbe SCIENTIFIC AMERICAN. of September 1, 1888. 
query No. lB. concerning the relative power of engines, 
you state thllt one engine, 15� inches by 17 incbes 
stroke. will produce 25 per cent more power than two 
engines, 12 incbes by 12 incbes, all conditions being 
equal. I differ from yon in that respect, as the com
bined areas of the two 12-inch cy linders exceed the one 
15�-inch cylinder. Please explain why the indicated 
horse power is not greatest in the two 12-inch engines. 
A. The arells alone do not make a proper comparison 
between the two engines 12X12 and one engine 15�X17. 
It is the volume or contents of the cylinders tbat should 
be compared at the same nnmber of revolutions. Tbe 
indicated horse power of the larger engine is 15 per cent 
greater than the two small ones. Tbe difference in 
friction and loss by clearance, leakal:(e, etc. , will add 
about 10 per cent in favor of tbe large engine, making 
really an economy of 25 per cent. 

(101) D. H. C. asks : How can I make a 
gold bronze solution? One of,such a color as hardware 
trimmings are flnished in. I have tried innumerable 
proportions of copper and zinc salts and also with the 
mnriate of tin. The color rnns direct from the red cop
per to the yellow brass, and I obtain no intermediate 
shades. A. Tbe sbading of the color in bronze mix
tures of the salts of copper and zinc or tin is rather a 
delicate and difficult matter. It is done by tonching the 
articles in solution with a stick of zinc to start a gal
vanic action, when by varying the quantities of the salts 
III the mixture a deSIred color may be had. See a most 
interesting and valuable article on tbe bronzing and col
oring of metals III " The Tecbno-Chemical Receipt 
Book," which we can mail for $2. 

(102) E. W. E. and L. T. & S.-To make 
printers' rollers, use : 

Best glue . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .  10l1i lb. 
Black molasses or honey . . . . . . . . . . . • . .  2!1! gals. 
India rubber, dissolved in alcohol. . . . . 1 lb. 
Venice turpentine . . . . . . . • . . . . . . . . . . . .  2 oz. 
Glycerine. . . .  . . . . . . . . . . . . . . . . . . . . . . . .  12 
Vinegar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 

The above formula is given for tbe mysterious .. black 
compositIOn," 80 durable and elastic. and known but to 
very few persons until recently. Purified India rnbber 
only is used. To recast add 20 per cent new material. 
1'he old home receipt is, 2 pounds best glue. soaked over 
night, to 1 galion of New · Orleans molasses. Will not 
recast. 

(103) E. B. writes : Can you give me 
any information regarding an invention for producing 
power from sound? I bave read of sucb a discovery 
having been made. but I cannot obtain any information 
as to whom the inventor is or what tbe invention con
sists of. Can you enligbten me? A. You probably 
refer to Edison's motophone. This is fully described 
and illnstrated in tbe SCIENTIFIC AMERICAN of July 27, 
1878, page 51. The motions of a diaphragm carrying a 
ratcbet and pawl or Claw, and spoken against, cause a 
wheel to rotate. It is only a scientific curiosity. 

(104) G. H. writes : I would ask if there 
are sea-going steamships that have propellers forward 
and aft. If not. would it not be practical to have pro
pellers in both ends of sea going steamships? A. No 
such .teamer is now running. It would seem quite 
practical to build "ne. The long shaft would, however. 
occupy valuable room. A ferryboat is devoted to deck 
accommodation, and an ocean steamer to hull accommo
dation. hence the donble screw is better adapted to the 
former. 

(109) H. A. G. asks : What would be 
proper speed for line shaft in machine shop. doing light 
work? A. For light shafting, 175 revolutions per 
minute i8 a convenient and medium speed. Circum
stances may require more or less. from 150 to 250 revo
Intions. The bigher speeds are generally used for wood
working machinery. 

t110) .T • .T. T. asks: How many heat 
units are there in one pound of (a) good coal. Also of 
Ib) average coal. A. (a) 7,760; (11) 7.500. 

(111) .T. P. E. asks if the battery de· 
scribed in SCIENTIFIC AMERICAN reference book will do 
for electro-plating; if so. how large should it be made 
to run a vat containing one galion of nickel solution? 
A. The battery is too small ; the plates should be beld 
in a jllr six or eight inches deep and four incbes apart. 
Three or fonr snch would answer for a galion bath. 
We advise you to study our SUPPLEMENT on electro
plating before trying it practically. 

(112) E. C. B.-There are many ores of 
copper-malachite or carbonate, oxides. sulphides, etc., 
and finally nat.ive copper. The latter may be nearly 
pure metal, and some of the low grade ores may rnn 
below ten per cent of metallic copper. 

. 

(1 13) O. G. writes : In melting granu
lated sugar, a blue scum rises on the top. Is it injuri
ons? A. No ; from the description it is impossible to say 
what it is. 

(114) The . writer is seventy years of 
age, and has been a constant reader of yonr paper since 
tbe issue of its first number, and I have a number of 
the paper by Porter that preceded its issne. I think I 
have perused the columns of every copy of the SCIEN
TIFIC AMERICAN, and a large part of the SUPPLEMENT. 
I have a fine specimeu of a bolide or meteorite. and all 
the phenomena of their passage through our atmo
sphere are explained in scientific writings except their 
explosion, which sometimes occurs. I have witnessed 
tbe explosion and heard the report of one that passed 
over the city of St. Louis many years since. My inquiry 
is, what is the cause of tbeir explosion, or how does it 
occur? I think a correct explanation in the SCIENTIFIC 
AMERICAN would be read with interest by others than 
myself. R. F. STEVENS. M.D. 

A. As to the 'cause of the explosion of the meteorite, 
Haidinger sugg-ested that it was not due to the breaking 
of the meteoric mass, but rather to the sndden rush of 
air into a vacuum which is so quickly left behind in the 
early part of its course. Perhaps of considerable in
terest in this line is Maskelyne's reference to the three 
explosion. of the meteor which fell at Butsura, India, on 
May 12, 1861 . They were heard at Gornckpur, 60 miles 
distant. Fragment� of tbe stone were picked up three 
or fonr miles apart, and, strange to say, it was possible 
to reconstrnct with considerable certainty portions of 
the meteorite of which they were a part. In this case 
two of the fragments found some miles apart fitted per
fectly, and were not incrusted at the snrface of tbe 
fracture, indicating a second explosion or rupture of the 
time when the velocity of the meteorite had been so 
far reduced that the material of' the new pieces 
was not melted to the generation of heat. Of the 
meteoric stone ",hich fell on May 13, 1864. at Orgueil, 
France, fragments reached the ground before the sound 
of the explosion was heard, proving that the fracture 
had taken place at a period of its course when the 
velocity was greater than tbat of the sound vibrations. 
which travel 1.100 feet per second. Hence it is believed 
that the sudden generation of heat resnlting in the ex
pansion of tbe outer shells accounts not only for the 
breaking of tbe meteorite into fragments, but also for 
the crash like that of thunder which is the nsual ac
companiment of the fall of the meteorite. After the 
explosion sounds are generally heard which have been 
likened to the flapping of the wings of wild geese. 
roaring of fire in the chimney, and rumbling of the 
vehicles over the pavement, tearing of calico or the 
bellowing of cattle, which are evidently due to the 
wbirling of the fragments in the air in the vicinity of 
the observers. G�RGE F. KUNZ. 

(115) .T • .T. asks how to re ce objects 
to microscopic size by photography. A. ace along 
side of the object to be reduced a large hand ' 11 with 
big printed letters thereon. Then carry the cam far 
enough away until the print is just clearly discern Ie 
on tile ground glass, or. in photographic terms, is ac
curately sharp. The image of the object to be copied 
will then probably appear too small to be seen by the 
naked eye. Make the exposure in the regular way. 
By examining the resulting negative with a microscope, 
the details of the object shonld appear distinct and 
clear. From the negative, positives on glass are readily 
made. 

(116) G. .T. H. asks for a platinum 
toning solution. A. The following is recommended as 
a good platinum toning solution : 

Cbloride platinum . .  . . . . .  . . .  . .  1 grain. 
Nitric acid . . . . . . . . . . . . . . . .  . • . . . . .  1 minim. 

(105) .T. Mc.T. & B.-In article on page Water . . . . . .  , . . . . . . . . . . . . . . . . . .  4 0z. 
356, referring to manufacture of wine, to reduce figures (117) F. W. A. asks how to save the 
given to American weights and measures make follow- silver from dry plates that have been carelessly exposed 
ing substitntions. For liters read 0'88 quart. for kilo- . to white light. A. Prepare a strong bath of hyposnl. 
gramme read 2'02 pounds, For hectoliters read 88 pbite .soda .and water (4 oz. of water to one ounce of 
quarts. For 15° C. read 59° Fah. (common thermomE>- soda), pnt the plates in this until the film is cleared. 
ter), for 200 C. read 68° Fab .• for 30° C. read 86° Fah. When all of the silver in the plates has thus been dis-

(106) Inquirer asks for a recipe for 
koumiss. A. Consult SCIENTIFIC AMERICAN SUPPLE
MENT, No. 130. Also SCIENTIFIC AMERICAN, vol. 51, 
pages 3 and 225. 

(107) W. W. C.-Small streams that 
have not been nsed by the public, or made navigable by 
special act, can be feQjled by owners of property through 
which tbey run. Having been so fenced for a time 
without objection from others interested in keeping the 
stream free, the title becomes legal as against the right 
of breakage, but does not bar a legislative act making 
the steam a navigable one in law. 

(108) .T . .T. C. writes : I would like to 
know from you what illuminating gas will dissolve. A. 
Nothing nnder ordinary conditions. It will attack 
gradually hydrocarbons, and soft India rubber, but no 
trne solution in the gas OCCIlrll. 

solved out, immerse in the solution three or four strips 
of bright fresh zinc about two inches wide by SIX inches 
long. After standing about a week, tbe silver will 
collect upon the surface of the zinc. In lieu of this, 
tbe silver may be tbrown down by a solution of snl, 
pburet of potash in the form of a black sulphide. It is 
dried and su bmitt¢ to further processes nntil it is reo 
fined. This is better done by a refiner. 2. How may a 
camera bellows full of pin holes be repaired? A. Tbe 
best way is to remove it and make a new bellows out 
of paper, as described in SCIENTIFIC AMERICAN Sup
PLEMENT, 625. A coating of an alcohohc solution of 
shellac and lamp black on the outside might stop the 
pin holes, but a new bellows is preferable. 

(118) .T. H. B. asks : What power would 
an overshot water wheel develop tbat is eighteen feet 
diameter, fonr feet buckets. with cogs screwed to 
spokes four feet from hnb? Flume twelve inches 
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square, pinion ten inch!'s. A. With a 12 inch square 
open flume or a 12 inch square weir, wbich is indicated 
by your retter, wIth 18 feet fall the whole value will be 
9 n. p. ; with a well constrncteo. overshot wheel yon may 
realize 7� effective horse power. If the flume is under 
pressure, we mnst know the head and length for a 
correct answer. 

(119) W. W. S. asks how the soap 
composition nsed by painters as a vehicle is made. A. 
Slice 2J.' lb. yeflow soap and di$solve in 1M; l:(alions 
boiling water. and while hot mix and grind with 3� 
galions Of 01. paint of Ule desired color. This makes a 
flexible paint, sullable for canvas. 

(120) .T. M. W. asks : Which is the best 
engine for pleasure yachts, say 'Z7 ft. over all, 6l1i ft. 
beam, also the best motive power-steam, electricity. or 
compressed air ; the best fuel, coal or oil or naphtha? 
What are the names of the different marine engines and 
companies who tIeal in them? A. There Is quite a 
variety of engines !"r small yachts or lannches, with 
steam boilers using coal, crude and refined petroleum, 
and naphtha. We cannot nndertake to particularize in 
these columns as to which would be best for special 
uses, but advise you to write to some of our advertisers 
for their catalogues. Electricity has not yet been 
made practically available for such DurJ)oses except in 
an experimental way. and compressed mr, we believe, 
not at all. 

(121) S. B. D. L. asks us to publish in-
structions how to set the valve of a plain slide valve en
gine. Also how the cam on engine shaft should be set. 
A. See SCIENTIFIC AMERICAN SUPPLEMENT. No. 13, 
which we mail for 10 cents. 

(122) .T. C. T. asks : What kind of oil 
should be nsed for drawing the temper of steel, the oil to 
be heated to 500° or 600° ?  An oil tbat will not take 
ftre, beats readily, and does not evaporate too fast is 
what is wa;:;ted. A. There is no oil that does not take 
flre at some temperature. Linseed oil boils at 597°, 
whale oil at 630° . Whale oil is the best to temper with. 

(12.3) G. V. asks : 1. How do you ac
count for the so-called Northern Lights and the Dipper 
stars, being seen toward the south when observed from 
positions north of the 18th degree? 10... The Dipper stars 
have a less latitude than 78°. The Aurora or Northern 
Lights are snpposed to have a focal point around the 
magnetic pole, which is In latitnde 70" in North America. 
Hence observers at the north of tbe magnetic pole will 
often see the Aurora at the south. tbough not always. 2. 
How is it that Ihe sun in the neivhborbood of Behring's 
Strait can be seen due north on the night of June 21 ? 
A. Because it is in sight for 24 hours during tbe long 
summer daylight, and hence is during part of its course 
due north. a. If Keely's motor is a hnmbug, as YOll 
have often published, then wby did the chief justice 
put him In jail? A. Keely was Imprisoned for con
tempt of conrt-maudamus. 

(124) W. O. suggests that lamp chimeys 
at the bottom should be made large enongh to get the 
hand in for Cleaning pumoses. and that a diameter of 
four inches would answer. This would also give a 
broader base for tbe chimney, and make it safer. 

MINERALS, ETC.-A specimen has been 
received from the following correspondent and exam
ined with the results stated. 

C. E. H.-The mineral is iron pyrites. of no value. 
Many species oxidize and go to pieces in the air. 

Eoqulrle. &0 be An.wered. 

Tbe following enquiries have been sent in by some of 
our subscribers, and doubtless others of our readers 
will take pleasure in answering tbem. The number of 
the enquiry should bead the reply. 

(125) I have been staining ivory with a 
solution of nitrate of silver. After remaining in the light 
a few minutes it turns black, bnt after being excluded 
from the light awhile it turns to a pale yellow. On being 
exposed to ligbt again. it turns black again. Can yon 
inform me of anything that will keep it a permanent 
black. or of anything in place of it ?-E. J. D. 

(126) In a discussion with a gentleman 
widely noted for his good judgment on certain scien
tific questions, I could not agree with him on the ques
tion of heating a room. and appeal to the SCIENTIFIC 
AMERICAN as referee. We are heating with overhead 
steam pipes, and he claims that a ventilating grate at 
the bottom of a flne would assist in heating tbe room
would snck ont the cold air at the bottom and pull 
down the hot air from above. I daim the only effect of 
tbe grate would be better ventilation at the expense 
of heating, as cold air must come in from outside t.he 
room if any is led away np the flue from the inside. 2. 
Can an air-tight room be heated with a coal or wood 
stove within it? And if not, why ? 3. Do you accept 
the theory of direct heat rays from any heated surface? 
My dIsputant claims beat is only conveyed by air next 
an object becoming heated and in tnrn heating contigu. 
ous objects.-B. L. A. 

(127) Is there any process by which the 
green and blue stains found In rock can be produced 
permanently by artificial means, that is, by chemicals or 
beaU-H. W. 

(128) Please to inform me how to make 
violin bow Iesin.-O. S. 

(129) I would like to know if. the alder
men of a city have the legal right to grant privileges to 
individuals or corporations In the publiC highway. tbat 
are detrimental to the traveling interest. and if l.hey 
can, is there any limit to their poweU-E. R. 

(130) I have a military uniform that is 
trimmed wltb gilt braid. The braid has become dirty 
looking. Can you please inform me how I can brighten 
tbe braid without injuring the cloth?-P. C. w. 

(131) Two pulleys exactly alike and each 
doing the same work in the same time, say, for instance, 
lifting a load of 1,000 pounds; In one case the pnlley 
does the work directly, in the other case a conn
tershaft is used and geared two to one, one pnlley of 
conrse running twice as fast as the other one; S claims 
that the pulley rnnning fastest will require less set 
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8crew power to do the work than the pnlley which 
runs slower and does the work direct. P claims that 
there will be uo difference of set screw power required. 
or. if any. the stower PUlfey would reQuire less on 
acconnt of having no conntershaft to drive. Which is 
right?-S. B. 

(132) How would I proceed to harden a 
razor which is hollow ground and quite 80ft. so mnch 
so that it requires honing every three or four weeks. It 
will not hold an edge. Are there any chemicals that I 
conld use withont resortiug to tempering in the forge ? 
-W. H. M. 

(133) I want to transform a current of 
carbon monoxide (CO) into carbon dioxide (cO.) by 
other means excepting combustion. Will you kindly 
show me a solid substance. cheap and abundant. ·that 
contains oxygen in such state that, on passing by it. the 
carbon monoxide takes oxygen. and therefore tnrns into 
carbon dioxlde1-J. A. M. 

(134) If one has a 20 horse power engine, 
is it more economical (leaving first cost ont of the ques
tion) to have a 20, 30. or a 40 horse power boiJer?-C. 

(135) Inform me through Yl)ur columnij 
how I can make and nse a preparation for silver plating 
and one for gold plating.-A. A. 

(136) 1. My nei�hbor owns a thrashing 
outfit. in which the power is conveyed from the horse 
power to the separator by-means of a tumbling rod. in 
four sections. connected by four knuckle joints. The 
total defiection of the tumbling rod is anout 40°. What 
percentage of the power i. absorbed by the knuckles? 2. 
What course would you advise a young man to pursue 
who desires to become an electrical engineer? He has a 
good common school education. 3. As a profession, 
how will electrical engineering compare with civil engi
neering, durinl: the next twenty-five years ?-C. B. S. 

(137) Please tell me what it would cost to 
make an induction coil as that described in SCIENTIFIC 

AMERICAN SUPPLEMENT. No. 161. Please tell me if 
aniline green contains any Copj,ler lu solutIOn. If not. 
what gives it the copper appearance when in a liquid 
state?-Wm. R. 

(138) Will you kindly inform me the 
initial electro·motive force and the strength of cnrrent 
of the following batterIes : 1. The Disque Leclanche. 
2. The Fnller mercnry bichromate battery. 3. The 
perforated cnp battery, size � iu. square. 4. The Bun
sen battery spoken of in correspondence,No. 34 of SCIEN

TIFIC AMERICAN of December 1. 1888. Which is desir
able for electric bells, a battery of hi,gh E. M. F. or one 
of considerable strength of current? For miniature in
candescent lamps? What kind of iron is the best to 
nse in a casting of the field magnet of the simple elec. 
tric motor? If this motor be used as a dynamo. what 
current will it produce ?-J. G. P. 

(139) I want to make a cold box in an 
Ice. house, but without altering the ice house very much. 
It keeps ice all right, but my cold box inside of the ice 
house I can't.get below 50°._A. G. D. 

(140) In a family of sixty, we use be· 
tween 500 and 1,000 bushels of apples. Apple sauce is 
on the table three tintes a day. and the same with 
tomato sance. We want vessels to cook these in. that 
will not poison us. Have tried the best we could find 
in market-copper washed with tin. agate. marbleized 
iron, etc . •  bnt all fail to give satisfaction ; we are 
poiBoned. If you can help us in this dilemma. it will be 
an act of humanity. The sisters want something light 
to handle.-F. W. E. 

(141) Would you kindly inform me of 
any publication treating about the different trials in the 
Uuited States of explosives, snch as robinite. melinite. 
bellite. carbo.dynamite, graydonite. smoliauoff, snyder. 
and where snch works or publications may be had?
H. B. 

(142) I have a quantity of pure chloride 
of silver, and would like to know how to convert it into 
pure nitrate of silver.-G. O. 

(143) I have made the electro motor 
described by you some time since, with some slight 
variations. the principal one being cast iron iield mag· 
nets. and have had qnite good success. I now wish a 
machine to run as a dynamo to li,ght an Edison 20 C. 
spiral lamp, which requires 30 to 38 volts, 1 to 1'5 am
peres. and bas a resistance of abont 0'34 ohms. Can I 
make an armature which will take the place of the 
motor armature and give .the required current? If not. 
can magnets and armature both be wonnd so as to pro
duce the required current? If the resistance of ma
chine cannot be kept low enongh, will not a slightly in
creased voltage answer to produce required current? 
Lastly. if machine can be made, at about what speed 
shonld it be run ?-H. M. P. 

(144) Please inform me whether there 
are any chemicals, when put into a qnantity of water (a 
tub of water for example). which will cause it to freeze, 
and what they are? What is the process for making icc ? 
I am trying an experimeut for keeping apples. I am 
going to make donble.wall building out of concrete. with 
about 18 inches space between the walls, and then fill 
the "pace full of water. And then I want to freeze the 
water in a body. Will I be able to accomplish it? How 
would fruit keep with just water alone in the space? 
Would it keep the temperature iuside as low as 36 
degrees? Would the water be liable to leak throu,gh 
the concrete walls? Apples will not keep well in Cali
fornia. in cellars under ground. They seem to keep 
better in double wall buildings above ground. Now I 
want to try and make a fruit house after the principles 
of these cold storage companies. so as to be able to pre
serve fruit perfectly for four or five mouths. Now can 
you give me any li,ght on the snbjecU-H. W. C. 

(145) How much power does it take to 
run a coffee mill. grinding 1 lb. of coffoo? Height of 
mill is 2� ft. It has two fiywheels of 2 ft. in diameter. 
made by Enterprise Co • • of Philadelphia, NO .. 12. A 
boy of 16 cnn easily grind l Ib. of coffee without stop
ping. Will a C. C. 31i h. \>. battery motor run it! Bat
tery has E. M. F. of 12M volts . ;  int"rnai resistance. 1 
ohm. Motor has resistauce of 1-7 ohm. Will a " 
found belt transmIt power?-A. M. 

J titutifit �tutri,au. 
(146) What will make a durable ebony 

finish for a Georgia pine soda water counter? Please an
swer through the columns of the SCIENTIFIC AMERICAN. 

-F. McD. 

(147) Can you tell us how to make stamp
inl: powder. such as is used with perforated paper 
patterns for stamping fancy designs _on cloth, etc. ? 
Something that will not rub off from handling while 
working the pattern.-F. P. 

(148) I am going to make a photo· 
graphic camera as described in SCIENTIFIC AMERICAN 

October 13. 1888. page 231. Instead of a spherical wide 
angle lens. I bought a 75-cent microscope or magnifying 
glass. brass mounted. with two abjustable lenses. focal 
length a little more than an inch. In order to get a 
fixed focus for all distances, a diaphragm probably has 
to be used. but I don't know the size of the opening 
for making instantaneous photographs. Would you 
please inform me whether the diaphragm should be 
placed between the two lenses or in front of them? Can 
such a microscope or a 75-cent reading glass be used iu 
the coustructiou of a lantern for enlarging small 
negatives?-W. L. w. 

(149) Can a horse do as much work on 
a tread power as on a common circular horse power with 
the same exertion?-J. I. 

(150) I owned-a iocomotive steam boiler 
threc years ago. aud it is still in use, that was built 
before 1854. and has had very little repairs? Are there 
many older boilers in use iu this conutry? She has 
copper fire box and brass tubes.-J. E. E. 

(151) I would like to know the com· 
position of the varnish used upon canvas boats, to keep 
them from leaking. Also if said varnish will exclude 
air or common coal gas?-J. A. w. 

(152) Is there a process by which crude 
oil. say the Lima crude oil, can be used as a fuel in 
kitchen stoves or parlor stoves? Or is there a burner 
made using crude oil for fuel for household purposes?
P. F. B. 

(153) The mixture of salt with mortar 
has been spoken of receutly as an effectual prevent.ion 
of the crumbling of the mortar from frost. Will you 
please inform me the quantity and mode of admixture. 
aud oblige a constant and attentive reader?-J. A .  

(154) Please tell me what kind of acids I 
can use to remove the sand and hard crust from the 
castings. so as to leave them a bright brassy color and 
take the grit. so as not to wear the edge off the tools, 
also is there any chemicals that I can use in a steel ball, 
1 3·16 in., that the loadstone will not have any affect 
when it drops into its seat as to hold the two together, 
as I wish to use a steel ball and seat? I wish to use them 
in oil wells. where the magnets or loadstone is bother
some. Also would you please tell me how I can make 
my brass monlder's sand tough. so as it will hold to· 
gether?-W. H. w. 

(155) Will you pleaSe answer through 
the question colnmn of the SCIENTIFIC AMERICAN 

whether it is possible to run three circular saws 
through a log at the snme time on one saw kerf? Please 
let me know if it has ever been done, and how. It is 
reported by some men from Washington Territory that 
there are some mills there that have such machinery for 
cutting np the large timber of that Territory. Some 
have disputed the possibility of it. and we have al!reed 
to submit the question to yon for settlement.-W. W. Y. 

(156) Will you kindly inform me how 
the acoustic properties of a hall can be improved, the 
dimensions of which are 46 X 60 feet, and whose ceiling 
is oval-shaped? It is 12 feet to beginuing of the curve 
of ceiling. and about 22 feet to top of same.-G. A. C. 

(157) Which of the two boilers would 
be the more economicnl, using wood for fnel : No. 1. 
shell 5 ft. X 12 ft. with 86 three-inch tubes; No. 2. shell 
5 ft. X 12 ft. with 150 two-inch tubes' Also which 
would last the longer? What per cent saving in fuel IS 
there between 8 common slide valve and an automatic 
cnt·off engine of 40 horse power?-W. McV. 

RepUes to Enquiries. 

The following replies relate to enquiries recently pub
lished in SCIENTIFIC AMERICAN. and to the numbers 
therein given : 

(52) Polishing Wire by Pickling or 
Galvanizing.-Neither of the processes you name will 
polish wire. The proper treatmeut depends on its ma
terial and how badly corroded it is. Rnst may be re
moved from iron wire by soaking in solution of chloride 
of tiu. Emery of increaSing degrees of fineness, fol. 
lowed by ronge, putty powder. whiting. or rotten stone 
will polish metal. 

(53) For Enamels for Clay Goods consult 
Spon's Encyclopedia of Industrial Arts. part 25. Also 
SCIENTIFIC AMERICAN SUPPLEMENT. <l87 and 402. 

(54) 1. Making Small Flat Springs.-Cut 
them off a watch or clock spring. To perforate, punch 
au indentation with a sharp·poiuted punch and file off 
the projection or drill it. It may be necessary to draw 
the temper for this. If so, reharden a,gain and draw to 
a blne color. 2. Printing Name on Velvet in Gold.
Dust with fiuely powdered re.in or mastic and stamp 
with hot metal type. Afterward wipe off exce". of 
gold. Or paint the letters with 'gold size and apply with 
cold type. 

(55) Large and Small Hose Nozzles.
Other things being equal, a large nozzle will throw a jet 
of water higher than a small one. If the snpply is insuffi
cient. the small nozzle may throw the highest. The 
stream of water should not be .. wire drawn " or throt. 
tled for either nozzle to work well. 

(56) Horse Power Transmitted by Com
pressed Air.-A pipe 5 feet diameter aud 1 mile long at 
100 pounds pressure at inlet would transmit a1:out 51;,000 
horse power; at 200 pounds pressure about 82,000' horse 
power. If 30 miles lorig. about one·fifth as mnch. 

(57) Horse Power required to heat Iron 
Plates.-I have calculated this accordlug to Ol1e 

round iron plate 2 inches thick and 6 inches diameter to C"sh carrier apparatus. :pneumatlc, w. M. Hin· 
1.QOO<> Fah., about 160 electrical horse power would be man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396.141, 895,273 

absorbed. To heat it twice as hot. about 320 electrical Cash carrier apparatus. pneumatic. Pain & Web-
horse power would be required. Allowing for conver- ber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396.2\13 

sion loss, etc . •  these figures might safely be increased I Cash carrier apparatus, pneumatic, Perkins /I; • 

to 200 horse power and 400 horse power respectively as Cn.�!;,a
;�t�h&·G�����: : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  ::!� 

giving the power of the engine. To heat a plate 4 Chimney top, W. J. Smrcka . . . . . . . . . . . . . . . . . . . . . . . . . .  396,010 
inches thick and 8 inches in diameter to 2,000" Fah. China kiln, N. M. Fitch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 396,128 
would require about four times as mnch as for the Chuck. brace, J. S. �'ray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396.222 
smaller plates. No allowance is made for loss by con- Cigar printing machine, J. W. & G. F. McIndoe ... . 394,!l87 
duction.-S. V. Cill'ar rolling mach ine, O. Hammer.tein . . . . . . . . . . . . 391.i.227 

• .  • Clam extract, A. H. Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . 39;;,199 
(58) Tests for Chma Clay. -The quahty Cleaner. See Slate cleaner. Window cleaner. 

may be judged by observing its whiteness and freedom Clock strikinll' mechanism, C. Aronson . . . . . . . . . . . . .  396.110 
from grit. It may bring from $10 a ton upward. Cloth fuller. P. F. C. & A. A. Barette . . . . . . . . . . . . . . .  396.200 

W- Books or other publications referred to above 
can. in most cases. be promptly obtained through the 
SCIENTIFIC AMERICAN office. Munn & Co •• 361 Broad
way, New York. 

TO INVENTORS. 

An experience of forty year., and the preparation of 
more than one hundred thou.and applications for pa
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un
equaled facilities for procuring patents everywhere. A 
.ynopsl. of the patent law. of the United State. and all 
foreign,countries may be had on application, and persons 
contemplating the .ecuring of patent., either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex
tensive facilities for conducting the business. Address 
MUNN & CO .. office SCIENTIFIC AMERICAN, 861 Broad· 
way. New York. 

Clothe. hook, J. R. Anderson . . . . . . . . . . . . . . . . . . . . . . . . 395.108 
Clutch. C. L. Hart. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  394,976 
Cockeye, J. H. Charters. . . . . . .  . . . .  . . . . . . . . . . . . . . . . .  396,033 
Coffee mill. E. H. & C. Morgan . . . . . . . . . . . . . . . . . . . . . . .  391>.200 
Coffer dam for vessels. G. Clarke . . . . . . . . . . . . . . . . . . . .  396,266 
Coffin fastener, W. Hamilton . . . . . . . . . . . . . . . . . . . . . . . .  896,226 
Collar, horse, A. McKenzie . . .  o • • • • • • • • • • • •  o • • • • • •  0 • • 396,068 
Coloring matter, C. Rudolph . . . . . . . . . . . . . . . . . . . . . . . . .  395,080 
Coloring matter from nitroso derivatives upon 

phenylene·dlamines, blue, A. Weinburg . . . ... . . 896,300 
Coloring matter, production of. F. Bender . . . . . . . . .  395,115 
Colter, D. Reynolds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396.250 
Copying press, J. E. Donovan . . . . . . . . . • . . . . . . . . . . .. . .  395.122 
Cork • •  ubstitute for, E. Langen . . . . . . . . . . . . . . . . . . . . . .  396,u1 
Corn or cotton dropper, W. F. Brown . • . . . . . . . . . . . . .  395,262 
Cornice machine. F. M. Leavitt . . . . . . . . . . . . . . . . . . . . . .  896,154 
Cot, folding, J. W. Ruthmann . . . . . . . . . . . . . . . . . . . . . . . 396.295 
Cotton gin, D. B. Haselton . . . . . . . . . . . . . . . . . . . . . . . . . .  396,230 
Coupling. See Car coupling. Cart coupling. Thill 

coupling. 
Cnffholder. R. Ward . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  395.198 
Cultivator, W. H. WIggins . . . . . . . . . . . . . . . . . . . . . . . . . . .  395,098 
Cutter. See Ice cutter. INDEX OF INVENTIONS Dental enll'ine. W. A. Knowles . . . . . . . . . . . . . . . . . . . . . . 896,150 
Dental enll'ine handpiece, S. I. Scott . . . . . . . . . . . . . . . .  396,252 
Desk, F·. E. Waring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  896,11» 
Drawer, cabinet, F. TrovilUon . . . . . . . . . . . . . . . . . . . .. .  396,1!:f2 For ",hlch Letters Patent oC the 

(Jnlted States ",ere Grantsd Driving machanisw. variable, E. F. Autenreith . . .  395,258 
Dropper. 8ee Corn or cotton dropper. 
Drum, heating, A. F. Keene . . . . . . . . . . . . . . . . . . •  ' 0 _  ' " 895,280 
Dyeing yarn, apparatus for, U. Weldon . . . . . . . . . . .  391.i,195 December 25, 1888, 
Dynamos. brll!lh for. E. W. Rice, J r . . . . . . . . . . . . . . . .  394,999 

&ND E&CH BE&RING TH&T D&TE. Easel. F. L. Rowand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  395.263 
Easel and hanger, combined, E. B. White . . . . . . . . . .  395.301 
Electric light. toU apparatus for producing, Dav' 

rSee uote at end of list about copies of the.e patent •• ] les & TourteL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  896.21 
Electric machine, dynamo, F. }'. Loomis . . . • . . . • • • •  395,157 

Abdominal supporter, H. N. Gray . . . o o • • • • • • • • • • • •  395,050 Electric machines, circuit controller for dynamo. 
Air, apparatus for pumping and compreSSing, E. To A. Edison . . . . . . . . . . . . . . . 0 • • • • •  " • • • •  0 0  • •  0 • • •  • • • •  895,123 

Kaselowsky . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . • . .  395,060 Electric machinery, dynamo, Von Hefner-Alten-
Allum. See Electrical alarm. Fire alarm. eck & Hoffmann . . .  . . . . . .  . . . . . . .  . . . . . . . . . . . . . . . . . .  395.019 
Animal trap, O. Huffman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396,054 Electric meter, E. Thomson . . . . . . . . . . . . . . . . . . . . . . . . .  396.01S 
Annnnciator, A. Rosenberg . . . . . . . . . . . . . . . . . . . . . . . . .  395.251 Electric motor. D. E'. Sweet . . . . . . . . . . . . . . . . . . . . . . . . . .  395,299 
Antl.friction compound. J. B. Deeds . . . . . . . . . . . . . . .  395.216 ElectriC .witch board. I. H. Farnham . . . . . . . . . . . . . .  394,964 
Archltecturai purposes. compo.ition of matter Electrical alarm, W. A. Barnes . . . . . . . . . . . . . . . . . . . . . .  896.112 

for. C. Straub . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  395,001 End gate fastening. Gardner & Sisco . . . . . . . . . . . . .... 396;129 
Armature for dynamo-electriC machinery. W. S. Engine. See Dental engine. 

Belding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391.i.260 Engine, W. F. Dake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 895,039 
Armatnres of dynamos, core for the, D. J. Hauss . 394,978 Engine brake. road. R. R. Schneider . . . . . . . . . . . . . . .  895.003 
Bag. See Mothproof paper bag. Engine governing device, D. Higham . . . . . . . . . . . . .  395.2i!3 
Bar. See Grate bar. Eye bars. manufacture of, J. Kennedy . . . . . . . . . . . . .  395,239 
Batterie •• flexible .ealed cell for secondary, Bai' Fabric. See Terry fabric. 

ley & Warner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391.i,028 I FabrIcs, trimming or edging for, R. W. Scott . . . . . . 896,1X» 
Bearing. roller. R. W. Hent . . . . . . . . . . . . . . . . . . . . . . . . . .  395,052 [ Fence post, M. B. Grove. . . . . . . . . . . . . . . .  . . . . . . . . . . . .  394,9'/;i 
Bed lounge, M. Clune . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 394,957 E'ifth wheel for vehicles, C. Thompson . . . . . . . . . . . . .  395,017 
Bed, .ofa. J. P. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  895.247 I File cabinet. letter, J. E'. Atherton . . . . . . . . . . . . . . . . . .  896.197 
Beds, clothe. clamp for, F. M. Conner . . . . . . . . . . . . . . 395,0J5 File for letters, H. E. Hesseltine . . . . . . . . . . . . . . . . . . . . 394.981 
Belts. battery cell for electriC, S. Colllnll . . . . . . . . . .  394,958 E'ilter, P. Muller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 395.291 
Belts, meaDS for preventing the running 011' of, Fi lter beds, apparatus for cleaning, G. H. Moore •. S95,070 

Barber & Gabriel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  395,201 FIterinll machine. J. A. Crocker . . . . . . . . . . . . . . . . . . . . .  396,038 
Beverages, apparatus for the manufacture of, Ifire alarm annunciator, W. A. Barnes . . . . . . . . .. . . . .  395,111 

Malmstrom & Dummer . . . . . . . . . . . . . . . . . . . . . . . . . .  395,244 Ii'ire alarm, automatic. A. Watson . . . . . . . . . . . . . . . . . •  395,006 
Binder, temporary, J. H. Louder . . . . . . . . . . . . . . . . . . .  395,158 Fire engines, heating apparatus for, Trask & Car .. 
Binders. etc., roller tension for self, E. B. Kam . . .  395,059 michaeL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 396,098 
Bisulphites, apparatus for preparing solutions of, Fire extinguisher, W. Miller . . . . . . . . . . . . . . . . . . . . . . . . .  395,069 

G. Schenck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 395,082 Fishlnll spoon. J. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  896,103 
Blanking presses, feeding mechanism for, B. A. Food package, compressed, J .  MaggI . . . . . . . . . . . . .. . . 395,2(,1 

Breu!. . . . . . . . . . • . . . • • . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . •  395,211 Frame. See Bnck.aw frame. 
Blind .toP. T. Warren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 895.020 Fumigator. Dillman & Kyle . . . . . . . . . . . . . . . . . . . . . . . . . . 396.04 
Board. See ElectriC switch board. Game apparatus, D. Brooks, Jr . . . . . . . . . . . . . . . • • • . . . .  895,26 
Boiler. See Steam boiler. Gas burner, regenerative. A. J. English . . . . . . . . . . . . iJ'95,12f. 
Boiler. J., J r  .. & W. T. Hopson . . . . . . . . . . . . . . . . . .  " . .  895,142 Gate. , See Railway track gate. 
Bolt. See Rotary bolt. Gelatine from bones, separating, A. H. Hobson . . .  394,!!8'2 
Bolting reel, C. S. Alderman . . . . . . . . . . . . . . . . . . . . . . . . .  395,026 Glass, machine for grinding and beveling plate, J. 
Book, bank account. W. Thomson (r) . . . . . . . . . . . . . . .  10,977 A. & W. W. Heroy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 394.980 
Book cover fastener. memorandum. L. A. Lip- Grain binding and harveEiting machines, frame 

mau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . 395.155 for. Miller & Butterlleld . . . . . . . . . . . . . . . . . . . .. . . . .  395,288 
Boots, device for drying. W. E. Laird . . . . . . . . . . . . . .  395.063 Grate bar, W. E. Kelly . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 394,984 
Bottles. device for finishing the necks of. E'lnerty GrInding mill, A.  M. Hill . . . . . . . . . . . . . . . . . . . . . . . ... . . . 396,140 

& Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 395,220 Gnard. See Keyhole guard. 
Box. See Locomotive journal box. Gyp.um. treating, W. Manning . . . . . . . . . . . . . . . . .. . . . .  396.159 
Box corner fastening, W. O. Tegtmeyer . . . . . . . .. . . . 391.i.015 Handcuff, Thorua. & Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  396,016 
Box frame bending machine, S. Valentine . . . . . . . .  395,094 Handle for boxes, etc. , G. W. McGill . . . . . . . . . . . . . . .  391.i.162 
Bracelet. A. Johnstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 395.148 Harvester, S. D. Maddin . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. 995.284 
Bracket. See Lamp bracket. Harve.tel', grain. J. N. MlUer . . . . . . . . . . . . . . . . . . . . . . . . 394,989 
Braiding machine, M. H. Fouillet·Chevance . . . . . . .  396,270 Hasp lock, D. W. E'outs . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  395.221 
Brake. See Car brake. Engine brake. Steering Hat brim cnrling machine, J. Bigelow . . . . . .  395,117. SIi5,118 

brake. Vehicle brake. Hay carrier track, L. Y. Myers . . . . . . . . . . . . . . . . . . . . . .  394,9:11 
Brick macbine, G. Campbell . . . . . . . .  . . . . . . . .  . .  . . . .  395,212 Hay rake. horse, D. F. Graham . . . . . . . . . . . . . . . . . . . . . .  396.132 
Brick machine, G. Raut . . . . . . . . . . . . . . . . . . . . . . . . . . . . 894,979 Heater, E. K. 8aoyerlin . . . . . . . . . . . . . . .  o .  . . . . . . . . . . . .  395,200 
Brick mould sander. A. Naylor (r). . . . . . . . . . . . . . . . . . .  10,976 Hinge, W. Andrew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 391.i,196 
Bucksaw frame, Roberts & Sanford . . . . . . . . . . . . . . . .  396.294 Hinge. lock, T. Spriggs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 395.086 
Burner. See Gas burner. Hinge. spring, B. Colvin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  895,266 
Bustle, C. C. Shelby . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . .. . . 395.183 Hoisting m"chines, overloading and slack cable 
Butter worker, J. A.  Graves . . . . . . . . . . . . . . . . . . . . . . . . . .  396.049 stop for electrical, W. Baxter. Jr . . . . . . . . . . . . . . .  394,952 
Button, compOSition-faced, I. Smith . . . . . . . . . . . . . . . . 395,186 Hoisting tackle, C. F. Bntt . . . . . . . . . . . . . .. . . . . . . . . . . . . 896,113 
Cable support, electric, C. H. Bowen . . . . . . . . . . . . . . . . 395,20'7 Holder. See Cuff holder. Rein holder. Sewing 
Calipers and divider., F. Motz . . . . . . . . . . . . . . . . . . . . . . .  395.1h'7 machine attachment holder. Signal holder. 
Can or jar top cover. A.  L. Mitchell . . . . . .  . . . . . . . . .  395,289 Spool holder. Thread holder. 
Candlestick, G. Werntz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  395.097 Hook. See Clothes hook. Whiffletree hook. 
Cane, flask, and drinking cuP. combined, J. E. Horse detacher, J. W. Howgate . . . . . . . . . . . . . . . . . . . .  395.144 

Hale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396,224 Horse detacher. Jacoby & Lnyties . . . . . . . . . . . . . . . . . 395,235 
Capsule filler, S. E. Heineman . . . . . . . . . .  " . . . . . . . . . . .  391.i,li!3 Ho.e. jOint and nozzle for. IS. Sharples. Jr . . . . . . . . . .  395.009 
Car brake, W. A. Stoefer . . . . . . . . . . . . . . . . . . . . . . . . . . . . 391.i.0I2 Hydraulic motor, A. W. Tourgee . . . . . . . . . . . . . . . . . . 395.002 
Car brake. automatic, W. R. Wood, Sr . . . . . . . . .. . . . . 39.;,104 Hydrocarbon motor. Brunler & Capitaine . . . . . . . . .  394.�58 
Car eouplinll, J. E. Allison . . . . . . . . . . . . . . . . . . . . . . . . . . .  395.107 Ice cntter, D. Williamson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  395,100 
Car coupling, E". Buckley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  394,954 Ice machines. jlas compressing pump for. T. 
Car coupling, Davis & Fisher . . . . . . . . . . . . . . . . . . . . . . . 391.i,040 Farnsworth . . . . . .  . . . . . . . . .  . . . . .  . . . . . .  . . . . . . . . . . . .  391.i.044 
Car coupling, F. Ott . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . .  995,072 Indicator. See Musical indicator. 
Car coupling, E. Savage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 395,177 Inl!'ot mould. C. KeUogg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 395.00 
Car heating device, .treet, J. J. Sand . . . . . . . . . . . . . . .  395.081 In.ect destroyer, E. F. Wells . . . . . . . . . . . . . . . . . . . . . . . .  391.i,[2� 
Car platform, J. M .  Taggart . . . . . . . . . . . . . . . . . . . . . . . . .  395,014 Insecticide. O. C. J'ang.eth . . . . . . . . . . . . . . . . . . . . . . . . . .  391.i,065 
Cars, air or steam coupling for railway, M. D. Insulated conductors, manufactUring, W. 

Stocking. . .  . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  395,089 Siemens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396.083 
Cars, die for forging truss rod anchors for railway, Iron into malleable iron or steel, converting crude, 

J. Reilley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 395,173 G. L. Robert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  395,175 
Cars, fender for street. L. Hachenberll . . . . . . . . . . . 394,975 Jack. See Lifting jack. 
Carburetor. R. S. Lawrence . . . . . . . . . . . . . . . . . . . . . . . . . .  395.152 Journal boxe •• dust guard for. C. G. Stearns . . . . . . .  896.087 
Card punching machine. Jacquard, H. B. Payne . .  395,075 Keyhole guard. E. Barrett . . . . . . . . . . . . . . . . . . . . . . . . .. . .  896,259 
Card •• machine for lacing Jacquard. Payne & Kiln. See China kiln. 

Campion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396.01'6 Knee shoe. H. C. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 396.228 
Carriage, chUd· •• F. I.eli . . . . . . . . . . . . . . . . . . . . . . . . . . . .  395,277 Knitting machine. circular. G. J. & W. L. Cath' 
Cart coupling. road, B. D. Shaw . . . . . . . . . . . . . . . . . . . . .  395.296 cart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 395.214 
Ca.e. �ee Show ca.e. Traveling case. Knitting machine, warp H. B. Payne . . . . . . . . . . . . . . 391>,077 

Ca.h carrier apparatu •• pnenmatlc. M. l!arri. Lamp bracket. C. A. Roeber . . . . . . . . . . . . . . . . . . . . . . . . .  896,000 
396,203, 396,204 Latcb. Anasher & Spranger . . . . • • . • . . • . . . • . . . . . . . . . .  �,949 

formula WIth the followmg resnlts . In heatmg a Cash carrier
. 
apparatus. pneumaUc, J. L. Given .. . . 396.130 Leaf turner, O. Lange . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396.064 
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J.iftlng jack, T. Maxon . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .  395.161 
Link making machine, G. H. Howe . . . . . . . . . . . . . . . . .  395,143 
Lock. See Hasp lock. 
J,ock nut, Allen & Loree . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  394,948 
Locomotive journal box, E. Meseke . . . . . . . . . . . . . . .  394,988 
Loom shuttle. S. A. Dudley . . . . . . . . . . . . . . . . . . . . . . . . . . 394,963 
Lubricator, Schaeffer & Oehlmann . . . . . . . . . . . . . . . .  396,179 
Malt turning apparatus, W. Griesser . . . . . . . . . . . . . . . . .l94.!l65 
Mantel, water heating, J. Friedlander . . . . . . . . . . . . . . 8\15.047 
Marine, distress messenger ball, W. B. Smith . . . . . .  395,187 
Marine messenger ball. flexible, W. B. Smith . . . . . . 395,168 
Mechanical bird, W. Stanton . . . . . . . . . . . . . . . . . . . . . . . . 3lJli,189 
Mechanical motor, G. Willett . . . . . . . . . . . . • . . • • • • • . • • • 395,099 
Metal into and out of furnaces, apparatus for 

moving bodies of, A. Harrison. . . . . . . . .  . • • . . . .  395,135 
Metal with lead, covering surfaces of, O. Elberllng 895,269 
Meter. See Electric meter. 
Mill. See Coffee mill. Grinding mill. Roiling 

mill. Saw mill. 
Mines, lifting cage for, D. T. Denton . . . • . • • . • • • • • . .  395.041 
Model, display, D. Emerick . . . . . . . . .. . . . . . . . . . . . . . . .  395,124 
Mould. See Ingot mould. 
Mothproof paper bsg, Stevens & Horsey . . . . . • • • . . .  395,190 
Motor. See Electric motor. Hydraulic JIlotor. 

Hydrocarbon burner. Mechanical motor. 
Motort H. Heitmann . . . . . . . . . . . . . . . . . . . . . . . . • . • . •• . . . .  395,232 
Music rack, G. R. Lampard . . . . . . . . . . . . . . . . . . . . . . . . . .  394,986 
MusicaUndicator, J. Maggs . . . . . . . . . . . . . . . . . . . . . . . . . 395.067 
N ail making machine, wire, J. E. Kimball . . . . . . . . . 395,062 
Nill:ht light attachment, J. & W. J. Stratton .. . . .. . .  395,090 
Nut blanks, machine for making, E. C. Boerner. 

395,031, 394,032 
Nut blank, shapine, E. C. Boerner . . . . . . . . . . . . . . . . .  395.030 
Overshoe. Fry & Benedict . . . . . . . . . . . . . . . . . . . . . . . . .. . .  395,271 
Packing ring, metallic, J. H. Deeds . . . . . . . . . . . . .. . . . . 395,217 
Packing, steam. F. W. Morgan . . . . . . . . . . . . . . . . . . . . . . 894:,990 
Paper, apparatus for coloring, A. A. Yerkes . . . . . . .  395.257 
Paper barrel, W. W. J udd . . . . . . . . . . . . . . . . . . . . . . . . . . . .  395,236 
Pessary, C. C. Sharp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  395,008 
Phonographic notation, J. S. Campbell . . . . . . . . . . . .  395.120 
Piano action, J .  C. Price . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 395,()'j"8 
Pianoforte attachment, F. J. Bluthner, Jr . . . . . . . . 395,029 
Pianoforte pin for balance rails, W. A. Church . . . . 895,264 
Pictures. making. D. Isaacson . . . . . . . . . . . . . . . . . . . . . . . 395,234 
Pill nursery, J. P. Butler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  395,955 
Pillow and its slip, W. T. Doremus . . . . . . . . . . . • . . . . .  395,043 
Pipe, machine for making multitubular, J. H. 

Walsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  395.095 
Pipe testing apparatus, O. G. Guss . . . . . . . . . . . . . . . . . . 394,974 
Pipe wrencb, C. H. H. French . . . . . . . . . . . . . . . . . . . . . . .  395.046 
Pitman. E. B. Benham . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 095,W6 
Planter and fertilizer distributer, E. E. Marshall .. 395.287 
Plant.er. seed, J. B. I,eamon . . . . . . . . . . . . . . . . . . . . .. . . . .  3\J5.153 
Planters and distributers, feedin� device for, E. 

E. Marshall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  395,286 
Platform. See Car platform. 
Plow sharpener, Ii'. Munger . . . . . . . . . . . . . . . . . . . . .. . . .  895,2P2 
Poison distributer, bug. S. B. Rolfe . . . . . . . . . . . . . . . .  395.176 
Poison distributer, insect, L. D. Heaton . . . . . . . . . . . 395.272 
Post. See Fence post. 
Press. See Copying press. Signature press. 
Printin� presses, sheet delivery mechanism for, J. 

T. Hawkins .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.05,231 
Pulley, adjustable. J. Boyer . . . . . . . . . . . . . . . . . . . . . . . . 395,208 
Pulleys. rollers, etc . •  composition for covering, 

W. A. & A. �'. Luther. . . . . . . . . . . . . . . . . .  . . . . . . . . . .  395,283 
Pulley, split. J. T. Willingh.m . . . . . . . . . . . . . . . . . . . . . .  395.256 
Pump, force, T. M. Beer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  395,205 
Pump, rotary, E. F. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . .  395.085 
Pumps, gearing for operating. A. Swanson . . . . . . . .  395.298 
Rack. See Music rack. 
Radiator, heat, J. R. Tacey . . . . . . . . . . . . . . . . . . . . . . . . . 395,013 
Rail way cross tie and fastening'. metalliC, C. F. 

Yarbrough . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  895,O(M Railway, elevated cable. H. Paige . . . . . . . . . . . . . . . . . .  395,0'70 
Railway frog. O. F. Jordan . . . . . . . . . . . . . . . . . . . . . . . . . . . 395,149 
Railway rail, street, R. T. White . . . . . . . . . . . . . . . . . . . .  395,302 
Railway signal, Selden & Ott . . . . . . . . . . . . . . . . . . . . . . . 395,181 
Railway switch, H. Lesly . . . . . . . . . . . . . . . . . . . . . . . . . . . .  395,066 
Railway tiE' ,  M. Hagerty . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  395,134 
Railway track gate, J acobs & Houston . . . . . . . . . . . . .  395,056 
Railway track rails, expansion joint for. A. J. 

Moxham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  395,248 
Uailway transfer mechanism, cable. T. A. Ibach . •  395.27;j 
Railways, portable passin&{ switch for. A. J. Mox-

ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  395,249 
R.ke. See Hay rake. 
Reel. See Bolting reel. 
Refrigerator, C. W. Trotter . . . . . . . . . . . . . . . . . . . . ... . . .  395,25,j 
Regulator. See Watch regulator. 
Rein holder, F. J. Lockwood . . . . . . . . . . . . . . . . . . . . . . .  395,156 
Revolver, H. M. Caldwell . . . . . . . . . . . . . . . . . . . . . . . . . . .  395,119 
Rheostat, S. Bergman. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  395,116 
Ring. See Packing ring. 
Rock drilling tool, J. W. Wyckoff . . . . . . . . . . . . . . . . . . .  395,105 
Rolling mill , H. A. Williams . . . . . . . . . . . . . . . . . . . . . . . . .  395,024 
Rolls, mechanism for actuating guide, R. Smith . •  3.%,253 
Rotary bolt, W: M. Kennedy . . . . . . . . . . . . . . . . . . . . . . . .  394.985 
Saddle, harness, F. Conway . . . . . . . . . . . . . . . . . . . . .. . . .  395.036 
Sample book for textile fabrics, D. L. Goff. . • . . . .  395.048 
Sash balance, W. C. Merckel. . . . . . . . . . . . . . . . . . . . . . . . .  395,246 
Sash balance, H. W. Morgan . . . . . . . . . . . . . . . . . . . . . . . . 395.165 
Sash cord guide, W. T. Kellogg . . . . . . . . . . . . . . . . . . . . . .  395.238 
Sash fastener. W. P. Dodson . . . . . . . . . . . . . . . . . . . . .. . .  394,962 
Sash fastener. �'. J. Hoyt . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.%,2'14 
Sawmill, H. P. Heacock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 395,051 
Saws. handle for crosscut,IC. Eisenhardt . . . . . . . . . . . 39.'>,218 
Sawdust or similar filtering SUbstances. apparatus 

for cleansiD&{ and recovering, P. Cssamajor . . . . 394.956 
Scale, automatic grain, G. P. & R. B. Jameson . . . . 395,01>7 
Screws. machine for automatically polishing bal-

ance, E. A. Marsh . .  .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  395.160 
Seamer. metal, W. Hess . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  395,139 
Seat fastener. M. D. Schaler . . . . . . . . . . . . . . . . . . . . . . . . .  395.180 
Separator, J. B. Nichols . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  395.168 
Separator. W. L. Simpson . . . . . . . . . . . . . . . . . . . . . . . . . . . . 395.185 
Sewing machine, R. W. Scott . . . . . . . . . . . . . . . . . . . . . . . . 395,005 
Sewing machine attachment holder, J. M. Griest .. 394,966 
Sewing machine guide, J. M. Griest . . . . . . .  . .  . . . . .  394,970 

Sewing machine ruffler. J .  M. Griest . . . . . . . . . . . . . . . . 39£.969 
Sewing machine ruffling attachment, J. M. Griest. 394.972 
Sewing machine treadles, oil guard for, J. Austin. 39.1),198 
Sewing machine tuck creasing or marking attach· 

ment, J. M. Griest . . . . . . . . . . . . . . . . . . . . . . . . . 394,988, 394,971 
Sewing machine tuck marking attachment, J. M. 

Griest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  394,967 
Shaker, G. G. Wuchner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  395.il().l 
Shoe fastening, G. T. Stevens . . . . . . . . . . . . . . . . . . . . . . . . 395,088 
Shoe last, reversible, J. Gray . . . . . . . . . . . . . . . . . . . . . . .  395,138 
Showcase and bin, combined. W. V. YollnR . . . . . . . . ;)95,106 
Sickle sections during tempering, platen for hold-

ing', F. Meyer . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .  395,164: 
Signal. See Railway signal. 
Signal holder, C. F. Hurley . . . . . . . . . . . . . . . . . . . . . . . . . .  394,983 
Signal transmitter, J. C. Wilson . . . . . . . . . . . . .. 896,101, 395.102 
Signature press, R. A. Hart . . . . . . .. . . . .  . .  . .  .. . .  . . . .  . . .  394,977 
Sinte cleaner, J. D. Clemmons . . . . . . . . . . . . . . . . . . . . . . .  395,121 
Solar system, apparatus for iIIustratlnl{ the form 

Of the, J. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 394,959 
Speculum, S. T. yount . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . 395,025 
Spindle drivinJ;t bands, tension regulator for, P .. 

1,1. Kenney . . . . . . . . . . . . • . . . . . . . . . . . • . • • . . . • • • • • • . . .  395,240 
Spool holder, N. R. Outt . . . . . .  . .  . . . . . . . . . . . . . ... . . .  395.169 

Sprinkler, O. B. Hall . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  395,225 
Stamp affixinl{ stand, !. Randall . . . . . . . ... . . . . . ... . . .  395,172 
Stand. See Stamp affixing stand. 
Star finder, H. R. J ohnson . . . . . . . . . . . . . . . . . . . . . . . . . . 395,056 
Staves. etc .. steaming apparatus for, C. S. Gardi-

ner. . .  . .  . .  . . .  . .  . . . .  . . . .  . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . . .  . . .  395,223 
Steam boiler, H. A. R. Dietrich . . . . . . . . . . . . . . . . . . . . . .  395,268 
Steam head. exhaust, W. L. Simpson . . . . . . . . .. . . . . . 395,184 
Steering brake for vessels, auxiliary, H. Wett-

stein . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  396,023 
Stocking supporter, L. Stein . . . . . . . .... . . . . . . . . .. . . . . 395,011 
Stove or range, portable, T. J. Graff . . . . . . . . . . . .. . . . 395,ldl 
Stove. straw burnin� cooking, Prendergast & 

Tallakson . . . . .  . .  . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  394.99'1 
Sugar from sorghum, di1fusion apparatus for the 

extraction of, H. A. Hughes . . . . . . . . . . . . . . ... . . . 395,145 
Supporter. See Abdominal supporter. Stocking 

supporter. 
Surgical table, L. E. Russell . . . . . . . . . . . . . . . . . . . . .. . . .  395,001 
Swent pad fastening, E. F. Pflueger . . . . . . . . . . . . . . . . 395,1'11 
Switch. See Railway switch, 
Table. See Surgical table. 
Telegraphic printing code, M. W. Dewey . . . . . . . . . .  8941961 
Telegraphy. electriC, M. W. Dewey . . . . . . . . . . . . . . . . .  394,960 
Telephone apparatus, U. H. Balsley . . . . . . . . . . . . . . . . 394.951 
Telephone system, hotel, H. V. Hayes . . . . . . . . . . . . . 395,131 
Telescopes, equatorial mounting for, G. N. Saell· 

muller . . . .  . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  395,002 
Tent, E. E. Man n .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 395,245 
Terry fabric, F. Leake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  395,242 
Thermometer, E. Jurgens . . . . . . . . . . . . . . . . . . . . . . . .. . .  3\J5.2'19 
Thill coupling. H. O. Harrison . . . . . . . . . . . . . . . . . . . . . .  395.229 
Thill coupling. C. Weir. . . . . . . . . . . .. . . . .  . . . . . . . .  . "  895,021 
Thread holder for spools. S. B. & C. B. Pratt . . . . . . 394,996 
Tie. See Railway tie. Railway cross tie. 
Tool, cutting, J. C. Manning . . . . . . . . . . . . . . . . . . . . . . . .  395,285 
Toy cars, carriages, etc., Ilx)e for, J. Fallows . . . . . .  896,219 
Track laying aoparatus, F. Herman . . . . . . . . . . . . . . . .  895.053 
Trains, device for automatically stopping, Meloon 

& Whiting. . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . .  395,163 
Trap. See Animal trap. 
Traveling case. E. Poliwka . . . . . . . . . . . . . . . . . . . . . . .. . . .  394,994 
Trunk, A. T. Hyde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 395,055 
Truss, E. James . . . . . . . . . . . . . . . . . . . . . • . . • • • . . . . • . . . • . .  395,278 
Turn buckles, making. M. Kennedy. . . . . . . . . .  . . . . . . 395,281 
Typewriting machine, J. Pratt . . . . . . . . . . . . . . . . . . . . . 394.9".,5 
Upholstery, etc .. ring for, H. Ferguson . . . . . . . . . . . . 395,127 
Valve, balanced rotary. T. H. Parvin . . . . . . . . . . . . • • . 39.1,992 
Valve gear, A. Riedler . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  395,174 
Valve gear for compound engines, W. E. Pearson. 394:,993 
Vehicle brake, J. Fasnacht. . . . . . . . . . . . . . . . . . . . . . . . . .  395,126 
Vehicle running gear, J, Tilton . . . . . . . . . . . . . . . . .. . . . .  395,191 
Vehicle, two-wheeled, W, B. Altlck ... . . . . . . . . . . . . .  395,O2'l 
Vehicle, two-wheeled, E. W. Baxter . . . . . . . . . . . . . . .  395,114 
Vehicles, head gear for, J. C. Kelley . . . . . . . . . . . . . . . .  396,23'l 
Vehicles, etc. ,  spring starter for, R. I. Skiles . . . . . . 395.297 
VelOCipede, T. B. Jeffery . . . . . . . . . . . . . . . . . . . . . . . . . . . .  395,147 
Ventilator, E. F. Kittoe . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3?6.282 
Vise, H. B. Rieder . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  895.079 
WRJZ:on gear, R. Fernandez . . . . . . . . . . . . . . . . . . . . . . . . . . 396,Gi5 
Walls of buildings, etc., method of and means for 

scaling and climbing the, J. M. Murphy . . . . . . . 395,0'71 
Washing machine, C. R. Crane . . . . . . . . . . . . . . . . . . . . . . 395.m7 
Washing machine. L. Simon . . . . . . . . . . . . . . . . . . . . . . . . .  395,001 
Watch case pendant, P. A. C. Bradford . . . . . . . . . . .  395,209 
Watch movements, apparatus for exhibiting or 

demonstrating non.mru.metic, A. Lawrence . . • .  395.151 
Watch regulator, compensating, W. H. Shear . . . . . 395,182 
Watch winding mechanism, C. Morlet . . . . . . . . . . . . . .  8.%,166 
Water clos,ets, �oIAbin.ed. trap nnd seal for. \Y. E. 

A ndrl)w . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  . .  395,109 
Wear compensating device, E. R. Hyde . . . . . . . . . . . .  395,2'15 
Well sinking machine. W. B. & J. R. Coffln . . . . . . . .  395.034 
Wheel. See Fifth wheel. 
Whiffletree hook, W. V. Reed . . . . . . . . . . . . . . . . . . . . . . 394,996 
Whip socket, A. Searles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 395.006 
Winding sewing thread on flat bobbins, machinery 

for, G. Scelles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3'J5,I78 
Winding wire upon spools, etc., machine for, e. F. 

& T. H. Wickwire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  395,255 
Window cleaner, A. C. Cooke . . . . . . . . . . . . . . . . . . . . .. . . 395,261 
Wire into sections, machine for cutting, W. E. 

Badger. . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  394,950 
Wire stretcher, C. E. Hunt et al . . . . . . . . . . . . . . . . . . . . . 395,146 
Wrench. See Pipe wrench. 
Wrench blanks. machine for truing and dreSSing, 

M. E. Campfield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39.5,213 
Yoke, neck, J. Shatto . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 395,007 

DESIGNS. 
Badge, P. Pollard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Chair back. H. Matzen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 18.824 
Corset, W. McCabe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.8�5 
Ilin .. e. door, O. Seely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18,828 
Steel, toot, M. Y. Ransom . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.827 
Type, J. West . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,829 

TRADE MARKS. 
Boxes adapted to contain prepared tobacco, 

candy, and similar articles, V. Fountain . . . . . . .  16,111 
Cordials. E. Kane & Son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16.113 
Corn, extract of green, Forestville Canning Com· 

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16,120 
Fertilizers. bone, �'armer. Fertilizer Company .. . . . .  16,110 
Flour. wheat, C. A. Gambrill Manufacturing Com· 

pany . . . . . . . . . . . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.121 
F'uel, artificial. United States Fuel Company . . . . . . . .  16,117 
G old, silver, and plated wares for household use, 

W. Rogers Manufacturing Company . . . . . . . . . . . . .  16,123 
Medicinal powder, I,. Redmond . . . . . . . . . . . . . . . . . . . . . .  16,127 
Medicines for blood, liver, and kidney diseases, J. 

H. Schaaf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16,116 
Oil, kerosene, H. W. Peabody & Co . . . . . . . . . . . . . . . . . . 16,126 
Pills, anodyne, J. Garst . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 16,112 
Sauce and mustard. M. Ams . . . " . . . . . . . . . . . . . . . . . . . . .  16,118 
Sauce, table, W. Halford . . . . . . . . . . . . . . . . . . . . . . . 16,IU, 16.125 
Silk dress goods, Commission de Surveillance et:de 

Controle de la Marqne Munlcipale pour les 
Soieries Tissees a l,yon . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16,100 

Staples and goode united by such staples, metallic, 
Acme Staple and Machine Company . . . . . . . . . . . .  16,180 

Starch. laundry, Miller & King . . . . . . . . . . . . . . . . . . . . . . 16,123 
Walls, ceilings. etc., embossed or stamped mate· 

rial for covering. T. J. Palmer . . . . . . . . . . . . . . . . . . . . 16.114 
Whisky, Belmont Distillery Company . . . . . . . . . . . . . . .  16.119 
Whisky, F. J. Kiesel & Company . . . . . . . . . . . . . . . . . . . . . 16,122 
Whisky, Redmond Brothers . . . . . . . . . . . " . . . . . . . . . . . . . 16,1LS 
Yeast powder, Sherman Bros. & Co . . . . . . . . . . . . . . . . . .  16,129 

A Printed copy of the speCification and drawing of 
any patent in the foregOing list will be furnished from 
this office for 25 cents. In ordering please state the name 
and number of the patent desired, and remit to Munn & 
Co., 361 Broadway, New York. 

Cnnndian Patents may now be obtained by the 
inventors for any of the inventions named in the fore
going list, provided they are simple. at a cost of $W 
each. If compilcated, the cost will be a little more. For 
full instructlilno address Munn & Co., 361 Broadway, 
New York. Other foretgn patents rna)' also be obtained. 

Inside I·.get each in_rtleD • • •  7':i cent. a IIDe. 
Back POIrC, ench Insertion . - - $1 .00 .. line.  

T h e  "bove are charges per agate line -about eight words per line. This notice ehows the width of the line, 
and is set in agate type. Engravings may bead adver. 
tisement'iI at the same rate per agate line, by measurement, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn
ing to appear in next issue. 
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LUNKENHEIMER'S 
l ide Tol' C lass 
O I L C U P S , 

Also furnished with index lever 
and Sight drop. 

Superior Style and Finish. 
-ALSO-

Sight Feed Lubricators 
Cincinnati Brass Works, 

C I N C I N N A TI, O. 

H E N R Y  T. B A R TL ETT, WIt!t'!'!iHl��et�,-'sta�s���.r��:�I���nes
a�l!i�?� 

Manuf'actnrer of Cabinet Woods and Veneers. � �M�vE'R,���t:, ?Jj7tre..�·e Jir�!r. �'jiil;
i&���ia, -:..�. 

200 LEWIS ST .. NEW YORK. 

Wimshurst 

Complete, with 
Leyden Jars and 
book of Instruc· 
tions. 

Machine. 
�·inch plates. 

On)y $6.�O 
Works In any 

weather. 

Drill Presses, Chucks, Drills, 
Dogs, and machinists' and ama
teurs' outfits. Latkes on tn'al. 
CataIOgues maile"d�
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165 W. 2dSt. , ( 

ICE-HOUSE AND COLD ROOM.-BY R. 
G. Hatfield. With directions for construction. Four engravings. Contained in SCIENTIFIO AMERICAN SupPLEMENT, �9. Price 10 cents. To be had at this office 
and of all newsdealers. 

ARTESIAN Wells, 011 and Gas Wells, drlIled ����� ��o
d� 

���"J'c���'!,'l= able Horae Power and Mounted Steam DriIIlug Machines for 100 to 600 ft. 8en� � ... " ......... f.., ... illustrated 
catalogue. Pierce A rteRlan 

a�i;��e�rJ!e�"lf:�l'y�rt' 

CHEMICAL AND ALLIED INDUS· 
tries.-By Watson Smith. An eiaborate report upon 
the objects i llustrative of the 

y
rogress, advance. and KIr:�"ct��f::t��yo,.� tJ�b�r:.:rn�lblt1���

es 
�g�;:'�n"e�t�� SCIENTIFIC AMERICAN SUPPLEMENT. NOS. 627', 62�, 

629, 630, 63'J. !'rice 10 cents eacb or 50 cents for the 
series. To be had at this Office and from all newsdealers. 

ROCK DRILL CO., 
to PARK PLACE, NEW YORK. 

I m p roved " Ecl i pse " 
O K.  %> :R. Z Zo Zo S .  

For Mining, Tunneling, Shaft· 
Sinking, Quarrvin�t Submarine 
drilling, and for al1 kmds of rock ex
cavation. " Straight I .. ine " AIR COMPRESS .. 
ORB, Boilers, Steam and Horse Power 
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Send for full descriptive Catalogue 

ICE-BOATS - THEIR CONSTRUCTION 
and management . With working drawing!! d�tai}l, and directions In full . Four engravln
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M.E. Contained in SCIENTIFIC AMERICAN SUPPLEMENT, 1. The same number also contains the rules and 
regulations for the formation of ice-boat clubs, the sail
ing and management of ice-boats . Price 10 cents. 

GHARTER'S GAS ENGINE. 
The Simplest, most Reliable, and 

Economical Gas Engine 
in existence. 

An impulse at every revolution. 
Perfect steadiness guaranteed 
for Arc or Incandescent Electric 
Lill:hts. di��:le��8J\�lfa��:of�: ��� 
�rfe

a
:t,

a 
o��;o�i :t�e

C�:!; ::� 
hOUl' to ench indlcated H ,  P. 

A Perfectly Snte Motor for 
________ --' All Places and Purpose8. 
New York Agent, JOHN J. BOCKIE, 47 Dey Street. 

Chicago Office and Salesroom, 152 I,ake Street. 
For circulars and prices, uddress 

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

EVERY USER OF MAC)HINERl 
SHOULD LEAllN 

How to USB LOOSB PnHcys, 
Useful informatlou on thl. subject 

Is given in our H Catalogup. No. 55." 
sent free to Ilny address. 
VAN DUZEN & TIFT. CinCinnati, O .  

USEFUL BOOKS. 
Manufacturers, Agnculturists, Chemists, Engineers. Me

chanics, BUilders, men of leisure, and professional 
men, of all classes, need good books in the line of 
their respective callings. Our post offlce department 
permits the transmission of books through the mail. 
at very small cost. A comprehensive catalogue of 
useful books by different authors. on more than fifty 
different subjects, has recently been published for 
free Circulation at the offlce of this paper. Subject.s 
classified with names of author. Persons deSiring 
a copy, have only to ask for it, and It will be mailed 
to them. Address. 
DlVNN &; CO ..  361 Broadway. New York. 

Ll4.rH ES FDR CUTTING IRREGULARfOIIM 
SUCH AS AXE HAIULES,h • .ASP[CIALT 
BARREL HOOP Aiiii BASKET MACHIN 
VENEER CUTTING MACHINE 
HANDLE AND NULLING LATHES. 

MILLlNG,MORTISING,GEAR & KlY SEAT 
CUTTING MACHINES,STAVE;RI:ADING 
AND SHINGLE MACHINES, 

MANUFACTURED BY THE 
I .E.MERRITT MACII'Y. CO 
LOCKPORT N. Y.. U. S.A. 

TH E B I S H O P  GUTTA-P EReHA CO has added to their works an independent plaDt,with latest 
improved and special machinery for insu lating wires with I n dia l'ubbel' and its compounds. rllhe Bishop 
�g�':l'''g%d�

a
���a�? (S'k�'Wft� c

l�
a
IR�l1�,

s
'J:�::!� 422 Ea,st 25th Street, New York. 

OIL WELL SUPPLY CO. Ltd. 
91 &. 92 WA'.I'ER STREET, 

P i ttsbu l'lrh, I'n., 
Manufacturers of everything needed for 
.A.:R.'Z'ESZ.A 1V -,;ovmZoZoa 
for either Gas. Oil, Water, or Mineral.' 

Tests, Boilers, Engines, Pipe, 
Cordage, Drilling Tools, etc. 
Illustrated catalogue, price 

lists and discount sheets 
on request. 

CASTING METALS UPON COMBUSTI-
ble Materials.-A paper by A. E. Outerbridge Jr., describing a process of casting iron and other metals upon 
lace, embroJderies, fern frqnds. and other combustible materials. With 4 illustrations. Contained in SCIENTI. 
FIC AMERICAN SUPPLEMENT, No. 60 I ,  Price ]O cents. 
To be had at this office and from all newsdealers. 

HOME-MADE INC UBATOR.-PRACTI-
cal directions for the manufacture of an effective incubator that has been carefully tested and found to per
form all that may he reasonably expected ; with direc. 
tlons for operating. With 4 figures. Contamed in ScI
ENTIFIC AMIORICAN SUPPLEMJ<NT. No. 630. Price l0 
cents. 1'0 be had at this offlce and from all newsdealers. 

WELLS BROS. & CO .  
C R E E N F I E LD, MASS. 

Manufactur(l'fi! of 
SCl'ew (Jut,tlng Machinery Rnd T:bl:' �i�:. T 'W!it

A tJu��t-

ter8 and Nut Tap .. 
perSo New Little 

Giant Screw 
Plutes, &c. , &c. , &e. 

SEND FOR DESCRIPTIVE 
CATALOGU E F REE. 

THE AGE OF THE STARS.' - BY 
Prof. Janssen. History of the discoveries that bave led 
to the introduction of the doctrine of evolution In the science of astronomy . Contained in SCIENTIFIC AMER
ICAN SUPPLEMENT, NOS. 630 and 63 1 .  Price lO cents 
each. To be had at this office and from all newsdealers. 

GOVERNMEN'l' BREEDING FARM FOR 
Cavalry Horses.-A paper by Lieut. S. C. Robertson. U. 
S. A . .  outlining a plan for the establishment of a breed
ing farm for horses maintained and contro lled by the government. and discussing the economic features of 
the scbeme. Contained in SCIENTIFIC AMERICAN SupPI,EMENT, No. 606. Price 10 cents. To be had at this 
Office and from aU newsdealers. 

TH E  PEN NA. DIAM O N D  D R I LL & MFG.  CO. 
IHRDS nORO, PA.,  Builders of High Class 
Steam Engines. Diamond Drilling and General 
Machinery. Flour MlII Rolls Ground and Grooved. 

ELECTRO MOTOR, SIMPLE. HOW TO 
mllke. By G. M. Hopkins.-Descrlptlon of a small electro motor dev i�ed and constructed with a view to aSSisting amateurs to make a motor which might be driven with advantage by a current derived from a battery, and which would have sufficient power to operate a foot lathe or any machine requiring not over one man power. With 11 figures. Contained In SCIENTIFIC AMEItlCAN SUPPLEM>;NT. No. 6<11 .  Price 10 cents. To be had at this offlce and from all newsdealers. 

ELECTRIC  L lIHT AND  POWER. 
Edco system o f  Arc and Incandescent Lighting; Di_ rect or in connection with the Storage Batteries of the 

Electrical Accumulator Co. Dynamos, Motors, Lamps, Ba
t,j.eli�' ��lrl�'�� ElW�r��

p�WitlPA NY ��4 Carter Stl'eet. l'bUadelpbia, Pa. 
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HENRY CAREY BAI R D  ct. CO. 

ladastrlal PnbUlhers, Book8ll11ers, au Imporien, 
81 0 Wnlnut St •• Philadelphia, Pa .. U. S. A. !'rOur new and Revised Catalogue of Practlool and Scientific Books, SO pages, SVo, and our other Catalogues 

:��eC��c�l��'t�h�h�hX\?t�,o::n�nlr�v:�� r:::g� p��t�i; to any one in any part of the world who will furnish his address. 

ARCHITECTURAL BOOKS. 
Useful ,  Beautiful ,  and Cheap. 

To any person about to erect a dwelling house or  stable, either In the country or city, or any builder wishing to examine the latest and hest plans for a church, school house, club house, or any other puulic building of high 
or low cost, should procure a complete set of the ARcmTECTS' AND BUILDERS' EDITION of tbp, SCIENTIFIO 
AMERICAN. 

The information these volumes contain renders the work almost Indispensable to the architect and builder, and to PQrsons about to build for themselves they will find the work suggestive and most useful. They contain colored plates of the elevation, plan, and detail draw
Ings of almost every class of building, wIth opeclflca. 
tlon aold alJproxlmate cost. F'our bound volumes are now ready and may be obtained, by mall, direct from the publishers or from any 
newsdealer. PrIce, $Z.oo a volume. Stitched In P6per covers. Subscription price, PQr annum, $2.50. Address and remit to 

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

S W I S S PAT E N T S  
E. IMER·SCHNEIDER, Solicitor, 

EXACT 

GENEVA, SWITZERLAND. 

I M M ISCH'S AVITREOUS 
Pocket Thermometer. 

MECHAN ICAL DRAWING.  
ByProf. C. W. MacCord, of the Stevens Institute 

of Technology. A series of new, original, and 
practieal lessons in mechanical drawing, accom
panied by carefully prepared examples for prac
tice, with directions, all of simple and plain cha
racter, intended to enable any person, young or 
old, skilled or unskilled, to acquire the art of 
drawing. No expensive instrnments are involved. 
Any person with slate or paper may rapidly learn. 
The series embodies the most abundant illustra
tions for all descriptions of drawing, and forms the 
most valuable treatise upon the subject ever pub
lished, as well as the cheapest. The series is illus
trated by npward of 450 special engravings, and 
forms a large quarto book of over one hundred 
pages, uniform in size with the SCIENTIFIC AMER
ICAN. Price, stitched in paper, $2.50 ; bound in 
handsome stiff covers, $3.50. Sent by mail to any 
address on receipt of price. 

For the convenience of those who do not wish to 
purchase the entire series at once, we would s1f!te 
that these valuable lessons in mechanical drawing 
may also be had in the separate numbers of SuP .. 
PLEMENT, at ten cents each. By ordering one or 
more numbers at a time, the learner in drawing 
may supply himself with fresh instructions as fast 
8S bis practice requires. These lessons are publish
ed �uccessively in * 1 ,  *3. *4, *6. * 8 ,  *9, *IZ, 
*1 4 ,  * 1 6, * 1 8 , *ZO, *ZZ, *Z-1, *Z6, *Z8, *30, 
*32, *36, *3'7. * 3 8 ,  *3 9. *40, *4 1 .  *4Z, *43, 
*44. *45, *46. *4'7, * 4 8 ,  *49, * 5 0, *5 1 ,  *5Z, 
* 5 3 . *54, * 5 6. * 5 8 . *60. *6Z , * 6 5 .  *69. *'74, 
* '7 8 .  *84. *9 1 , *94. * 1 00, * 1 0 1 . * 1 0 3 , *1 04, 
* 1 0 5 , * 1 0 6 . * 1 0 '7, * 1 0 8 . *1 34, * 1 4 1 , * 1 '74, 
*1 '76, * 1 '7 8 .  FOR SALE BY 

�'U'N'l.V � 00., 
Publishers 01 SCIENTIFIC AMERICAN, 

361 Broadwny, New York. pERFE�;;SPA!.!� I l  E 
The Koch Patent File, for preserving newspapers, Magazines, and pamphlets, hfts been recAotly improved and price reduced. Subscribers to the SCIENTIFIC AMEItICAN and SCIENTIIIIC AMERICAN SUPPLEMF.NT can be s�Plled for the tow price of $1.50 by mall, or f,1.25 at the 
!! S8rE'M'TiWlcpal"JERrc"t�' ��ar,gl;,tde�\.cen.:.Wt��� every one who wishes to preserve the paper. Address 

M U N N & CO., Publishers SCIENTIFIO AMEDICAN. 

DEAFNESS .... d Noises in HEAD 
EDttre.1y caredbYnJ Peck's Pat.lmprol'ed 

Tubular Ear Oushions. Whispers heard di .. 1mctIy. Unseen, comforta.ble. &elf 'u . . '. 
SO __ �/.I .. he'nall remedUSfai�I�� 

. l!f F. SC�X, 863 Broad-"1I¥. ";'i'� j)t" �, • Wnteor oall lot ilInstrited book of proofal'BllEo 

THE CONTINENTAL IRON WORKS, 
::a�OO��'Yl.V, l.V. 'Y., BOLE MANUFACTURERS OF 

l \\ CGRRUl]:�HD HUtS\ CORRUGATED BOILER FLUES 
§ 

- _ _ 1 Cl.'J� � � F. "� 
TROS. F. RoWLAND, Pres. 

Under tbeir own patents and those of SAMSON FOX of Leeds, England. 
ltl A D E  IN ALL SI ZES, WITH FLANGED OR PLAIN EN DS. pr Take Ferry from 10th or �3d St., N. Y., to Greenpolnt. AI 

H A N  C E R S PROGRESS MACH I N E  W O R K S ,  

S '  .A. &; F. J3E.O�N. C L U T C H E . 44 Park.. P1aoe, l.V. 'Y. 

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

Chnir, Furniture and 
Cnbiuet MllllI, 

Pattern \lInkers' ulle 
etc. 

RoIlstone Maehlne flo., 
48 Water Street, Fltchbnrg, Mass. 

wlthoutsteam power, by using outfits of these Maohines, 
can bid lower, and save more money from tfJ;;�� 
theirjobs, thall by any other means for doing 
their work. Also for 

Industrial Schools or Home !L'rallling. 
With them boys 0300 acquire praot.icaljonr
neymen's trades before they "go for them· 
selves." Price-List Catalogue Free. 

W. F . .... JOHN BARN E S  CO., 
No . . Z99S • • .  Bub,. St., lIockford, ru. 

SYSTEMS OF DISTRIBUTION OF SHIP W A VES.- BY SIR WILLIAM 

pl'�Ylc:,8fl�':,!:rr��f:�iR�� l�t�uilj�d l.0lM��I't!� 
" MOIiRdnock." -NAVY DEPARTMENT, Washington, ��:��'K �l't1sr.·D��:��f.irP���;\"'I�n g'�f��at�o�!!l�: 
��d�I���aJi::�b�al ��tJ'�����' t��e��:��C�t�I�� Ing bidders, for furnlshfng the materials required, under the Bureau of Construction and Repatr, for use in the construction 01 said Monitor, and for the delivery 
��:��J::::eI��n':f.�a���".."s ��t���;��hJ�nfhUltiJ Yard may direct. Printed scbedules of tbe materials 
tT�:�rlgr!�r��g:gr�h c���spe�8:�d ���\iC��U��::,s��3�1i other information essential to bidders, can be obtained � regular dealers in, or manufacturers of. the materi-
N:-:;¥���o��:�£���l�f �� �t: ���:ngt�to�!t;:!�� tion and Repair. Navy Depp.rtment. Proposals may be made for one or more of tbe classes as deSignated 1n the schedule. but no bid for a portion of any cl88S will be considered. Proposals must be inclosed in sealed envelopes marked h Proposals for Materials for the U. 8. Monitor · Monadnock.' " and addressed to the Secretary of the Navy, Navy Department. Washin�ton, D. C. The Secretary of the Nav;!" reserves the right to 
1i,at1: �J:���U�lemtn'l��e;rs �f�\'.te a8Kv':'���J�sm�; require. WILLIAM C. WHITNEY. Secretary of the Na'IY/J. 

FORE IGN PATENTS 
THEIR  COST REDUCED. 

Electricity.-A lecture b y  Elihu 'l'homson, delivered i n  Thomson. A lecture delivered before the Institution of the Sibley College course. Tbe .eries, multiple arc, ser- Mechanical Englneers.-Deflnition of wave. The ditfer- The expenses attending tbe procuring of patents In 
iY��s;1:t��sa3!��!!f,I:��tf::i���:l:��� :�� id't��d: :�� kl��8 ��:.av1i�·w 'i::e;f�d:'��::i�at�r ��p�O��� most foreign countr1es having been considerably re-
vantages discussed. With ] 8  figures. Contained in Elfect of a ship's bu'ld 'n causing waves ' Wltb eight duced the ob_tacle of cost Is no longer in the way of a SCIENTIFIC A MERIOAN SUPPLEMENT, No. 603. Price 10 ligures. Contained I� S�IENTIFIO AMERICAN SuPPLl<- arAe proportion of our Inventoro Plltentmg thelr lnven_ cents. To be had at this omce, and from allnewsdealers. ���a�8'Jlni'8.nPte�sl:�le���ts. To be had at this tlons abroad. MADE W I T H  B O I LI N C  WAT E R .  VA NADA .-The co.t of a patent i n  Canada I s  even 

E P P S ' S A N E W C A T  A L 0 C U E I less than the cost of a United States patent, and the 
former IDcludes the PrOVInces of Ontariv, Quebec, �ew --oF-- Brunswick, Nova Scotia, British Columbia, and Manl-

VALU A B L E  P A P E R S  toba. 
C R AT E FU L-CO M FO R T I N C  Contained I n  SCIl'lNTIFIC AMERICAN SUPPI,EMENT, sent The number of our patentees who avall themselves of free of charge to any address. the cheap and easy method now olfered for obtaining 

C O C O -A 
MUNN & CII., 361 Broadway, New York. patents In Canada is very large, and Is .�eadily Increas

MADE W ITH BOILI N C  M I L K .  
T H E  DEVELOPMENT O F  THE MER· curial AIr Pump.-By PrOf. Silvanus P.Thompaon, D.8c. An Interesting bistorical paper In which the various mercurial air pumps In use from earl), times up to the present 
H������.rn��:ri�� :: Yll.:vt§�::;XI�=J'�: ward driving pumpS. N. Wombinatlon pumps. V. Injector pumps. VI. Mechanical mercUrial pnmps. With 
il6 engravings. Contained in SCI'�TIFIC AMERICA.N SUPPLEMENT, Nos. 629, 6:10 and 631.  PrIce 10 cents each. To be had at this omce and from all newsdealers. 

W Encyclo-E Diamond L Book uee'L pedia of Drills and 25C. for 
'JOO Engrav Lightning mailing it. ings of Hydraulic American W E L L  WELL 11'.11 Works, T O O L S, Machines. Aurora, Ill, 

Branch House: 11 and 13 S. Canal St .. Chicago. 1111. 

HYPNOTISM IN FRANCE. -A N I N-teresting review ot the present status vf this subject, by Max Dessoir. Omtalned In SCIENTIFIC AMERICAN SUPPLEMEN'l', No. 6 1 3. PrIce 10 cents. To be had at this office and from all newsdealers. 

" THE  GBEA.T IIOKTBLY 

OHICA GO HOROLOGICAJ. IN S'l'IT UTE 11'6 Dearborn Sneet, t :hlcago, III. Estab1ished for giving Prac f i cal Rnd 1'("cbni. 
cRl IUAtruction in Warchmaking. Students can enter this School at any time. Send for circular g-ivlng terms and full information. 

Clark's Noiseless Rnbber Trnck Wheels Save floors. Antl·Frlction Casters. Rubber Furniture Casters, etc. Catalogue free. 
Geo, p, Clark, BoxL,Windsor Locks, Ct. 

E HODEL and L SendforCirclllaIS. 
XPERI M ENTI C.E.Jones&Br •• 

A CIICIINATI, O. WORK SPECIALTY. (Mention this Paper.-

2nd � MACH INERY n N. Y. Mach'y Depot, Bridge Store 16, F'rankfort St., N.Y. 

. Reduced prIces. Send 
...".CARPENTERS' TOOLS 

stamps for Catalog. I 000 Illustrations, 
�NO. WILlUliSON 00., Iili State SI., Cltleqo. 

OF 

THE 
THE WORLD. " 

(Paeifto Ohurchman.) 

CENTURY 
MAGAZINE IN I889. 

WHY has it such an enormous circulation 1 Experts estima.te that between two and three millions 
of people read each number of THE CENTURY. 
BECAUS E THE CENTURY is above everything a leader. It led 

the development of wood-engraving in America. 
It has fOltered the development of American authors. It is alive to 

to Siberia. the issues of to-day. What it prints, seta people to thinking and talking. 

B E CA U S E whatever other peri.oc1ioals may come into the family, the great reading 
world has found out that " no household can keep abreast o� the times 

without THE CENTURY." It has been said, " Ita 81lCCOIIS is explained by ita contents." 

B E C AU S E the greatest writers of the world like to have their work read by the 
greatest num1Jer, and therefore to such a magazine as THE CENTURY 

the best naturally comes. It was for THE CDTURY that Gen. Grant first wrote his 
reminiscences of important battles; it was for it that the leaders on both sides in 
the Civil War have been writing the famous " War Papers." 

BECAUSE it is publiihing the Life of Abraham Lincoln, 
by his Private� secretaries. Of this it has been said, ., The young man who is not reading it robs 

himself of that which he will one day hunger for," and again, 
" The person' who does not read it will be considered unintelli· 
gent ;  ita classic." The coming • year presents the most imPOrtallt part 
of this great }listorY, .,hich may be llegun at any time. 

BE"AUSE T H B  C E li· TURY is printing those remarkable articles on " "Siberia and the Exile System" by George Kennan, which are at-
tracting universal attention and are being reprinted in hundreds of foreign newspapers, 
but are not allowed to enter Russia. The "  Chicago Tribune " 8aya that " no other magazine 
articles printed in the English language just now touoh upon a lubject whioh so vitally in· 
terests all thoughtful people in Europe and America and Ada." 'they are "as judicial as 
the opinion of a Supreme Court trilllmal,-&1 thrilliDtJ &I the most sensational drama." 

B E CAU S E -but we have not space here to announce the new features of THE CD
TURY for 1889. a::r person, mOD.tioning this paper, can have the pro .. pectus, with our "Catalogue of Sp PubUcations" (with original illustrations), mailed 

FREE of charge. nus advertise-
ment will llOt appear again. 

A.c1heu, "rIIB OEiI'rtrBY 00. 
33 East 11th ft. Kew-YorIr. 

The trUbscription price of THE OENTURY is t4.00 a year,-35c. a number. AU dealers and 
postmasters take trUbBCriptions, or you can rem" iUrectl1/ to the pubUtiherB. Begin tDUh NOfJemlHr. 

ing. 
ENGLA ND.-The new English law, wbich went into 

torce on Jan. 1st. 1885, enab �es parties to secure patents 
in Great Britain on very modp.rate terms. .A.Britisb pa_ tent Includes England, Scotland, Wales, Ireland and til e  
Ohannel Islands. Great Britain i s  tbe acknowledged 
financial and commercial center of the worJd. and her goods are sent to every quarter of the globe. A good 
invention is likely to realize as much for the patentee 
It. Enjlland as his United States patent produces for him at home. and the small cost now renders It possible 
for almost every patentee in this country t,o secure a patent in 6reat Britain, where his rights are as well pro
jected as In the United States. 

OTHElt COUI\'J'IUES.-Patents are also obtained 
on very reasonable terms In France. Belgium, Germany, Austria, Russia, Italy, Spain (the latter Includes Cuba and all the other Spanish Colonies), Brazil, British india 
Austral ia, and the other British Co!onies. An experience of FORTY years has enabled the publishers of THE SCIENTIFIC AMEItIOAN to estaullsh 
competent lind trustworthy age'!cies in all the principal 
foreign countries, and It has always been their aim to have the business of the .r clients promptly and proper. ly done and their interests faithfully guarded. 

.... pamphlet cuntaining a synopsIs of the patent laws 
of all countries, including the cost for eacb, and othe 
Information useful to persons contemplatmg the pro. 
curing of patents abroad, may be had on application to 
this office. 

M. (J N N & ('0., Editors and Proprietors of THE SCI
ENTIFIC AMERtCAN. cordially invite aU persons desirinll any information relative to patents. or the registry of 
trade-marks, In this country or abroad, to call at their offices, 861 Broadway. Examination of inventions. consultation, and advice free. Inquiries by mail promptly answered. 

Address, M U I\ N  & CO • •  Publishers and Patent Solicitors, 
361 Broadway, New York. 

BRANCH OFFICES :- No. 622 and 624 F' Street, Pacific 
Building, near 7th Street. Washington, D. C. 

B A R R E L M.ACHI NERY. 

E. &\ R. HOUIF.s, • BUFFALO, N. Y. 

Makers of Well Pipe with Lon!{ Couplings, send address to J. P. HADSELL, Mayersville, Miss. 
FOR SALE.-Patent 393,980 of first. class lifting jack. Sold at the rate of $000 each State and Territory. Can be manufactured at small cost. Address 

J. MERRITT SMITH, Greenwich. Conn. 
L I M E  KJJ.N THA T  SAVES 36 PElt CENT. over any other Kiln known • .  Guaranteed to burn � o. 1 lime with coal or wood. Rights for sale. 

C. D. PAGIIl, Patentee, Rochester, N. Y. 

T� Scientifi c A merican 
PUBL1CATIONS FOR 1 889. 

-0--
The prices of the different publications in the United States, Canada, Rnd Mexico are as follows ; TtATES BY MAlL. 

The Scientific American (weekly), one year ,3.00 
The SclentUlc American Supplement (weekly), one "ear. • . • , . . . . . . 5,00 The ScientifiC Americl\n, Export Edition (monthly) one year, • . • • . . . • • 5.00 The SCientifiC American, A rchitects and Builders Edition (monthly), one year. . . . • • 2.50 COMBINED RATES. 
The Smentific American and Supplement, . $7.00 The Scientfflc American and ArChitects and Build-ers Edition, • b.OO Tbe Scientific American. Supplement, and Architects and Builders Edition, ' . • . • • 9.00 

PrO'pOl'Ulmare Rat." fO'l' Six MontJi8. This Includes posfage, which we pay, Remit by postal 
or express money prder, or draft to order of 

M U N N , &  CO., 361 Broadwah New York. ••� !%s��baldm::.�� :::41' '10":: :; W.�lt.or""iIl00. W.="Jbod1:4�"'r.oo ._M"IEI_� __ !k J ___ _ 1UJr.eo.,l'aIM\lie,w.. 
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THE GUTTA PERCHA & RUBBER MFG. CO. SY�AL�St MHlt��IJ I��� W��KS 
Inside Page, each insert i o n  ... . ... ., a cents a line. 
Ilack Pall"e, each i nsertion - - - 11 .00 a line. 

The above are charges per agate lme-about eight 
words per line. This notice showB the width of the line, 
and is set in agate type. Hngravings may head adver
tisements at the same rate per agate line. by measure ... 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn
ing to appear in next issue. 

11'111 1 I I 

The Largest Manufaoturers of Meohanioal Rubber Goods in the World. 
E.T.A..:Bx..:J:"�E:J:> 18 51 6 .  

Packing, Belting, Hose, Mats, Matting, etc . 
New York, tlhieago, San Franelsee, PortIand, Oregon, Boston, Mass. 

W B B U R N S  P R O P  

DRY AIR REFRIGERATING MACHINE. 

�::'�'iJ;;����lrlJ;s A];�'tf��;e.a,��i1z
1��� ��r;;tr lee.r�i 

cold air per hour, when running at a speed of 100 revolu-��':.sJfe��g:;�:' t�n.l�rc't':,��:: ��r��d'Wlt� tK��elf�';;; 

*' PATENT STAR HACK SRii. '* The TRENTON ENGINE AUTOM ATIC CUT-OFF B AkANCE VALVE 
Hig�&S:.a�Yil�g?n�'::'�':.�n

d
t�, W�5-!;"lf.��;::ed. 

shOwing plan and side elevation of the apparat>us. and 
dl�s illustrative of its performance. Contained in 
SCIENTIFIC AMBRIOAN S UPP LEMENT, No. �8lS. Price 
10 cents. 1:0 be bad aI' this office and from all news
dealers. NO S .  � F. VAN WINKLE, Agt., 91 Liberty St.,N. Y. 

This Hack Saw Frame will hold blades of all lengths 
from 2 to 12 inches. By using the extra clamp, as seen 
in the cut. it win hold and use up all the broken pieces 
of blades, thus saving the cost of frame in a short time. 
It is by far the most substantial and best finished frame 
in market. Price of frame, $1. Clamp. 10 cents. Post
age, 25 cents. Sent by mail on receipt of $1.35 ; or may 
be bought at the hardware stores. 

JAMES B. EAD S.-AN ACCOUNT OF 
A U T O MAT I C  CUT O F F  ENG INES  ';:,'t��\t;"�� fv1 A .. U F A C TURfD LI PON  S :; ! [NT lFJC A N D  P RAC T I C A L  P R I N C I P L E S  

t b e  life and labors of this eminent enl!ineer. With a 
portrait. Contained in SCIEN.TIFIC AMERICAN SUPPLE
MENT, No. ;"j9�. Price 10 cents. To be bad at this 
office and from all newsdealers. 

B A L L  E N G I N E  C O  E R I E  P A  

TmMEI\I�I BBLL TBLBPH�RB C�. S Cie��!���,�"����ogue 
MILLERS FALLS CO., 

93 Reade Street, New York. 

STEEL BALLS. 
Fo r  A n ti-Fri ction Bearings, o f  
B e s t  Ca"t S t e e l .  Hardened, 
Gro u n d ,  lind B u rnished, from 3-16 In. to 2 in. diameter. 

In quality and density of metal, 
in uniformity of temper, and in ac� 
curacy and nicety of finish warrant .. 
ed unequaled. 

I:Y" Samples and prices on applica. 
tion. > 

Simond's R o i l i ng-M a c h i ne Co. , Fltehburg, M ..... 

VELOCITY OF ICE BOATS. A COLLEC-
tion of interesting letters to the editor olthe SCIENTIFIC 
Al\olERICAN on the question of the speed of ice boats, de .. 
monstrating how and why it is that these craft saU 
faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in SCIENTIFIC 
AMERICAN S UPPLEMENT, No. 214. Price 10 ceI!ts. To be had at this office and from all newsdealers. 

THE 

na: C>TC>:E'l.S_ 
The most efficient a n d  economi
cal means of obtaining from one-

�i;:��J'? ft�e�o�g:8;�?ciher
d��� 

the greatest amount of work with 
the use of the smallest stream 
of water, specially adapted for 
running cheaply and efficiently, 
Printing Presses, Elevators, 
Church Orj!ans, Coffee Mill •• 
Sewing Machines, Lathes, Den
tal Contrivances, and in fact, 
any .f1�C:hC:m���ha���.l'au l iC 

Street, Bing bnmton, N .  Y. 

ICE YACHT. - BY 
Geo. W. Polk. A new and valuable paper. containing
full practical directions and specifications for ·the con
strllction of the fastest and best kinds of Ice Yachts of 
the latest, most approved forms. Illustrate d  with en
gravings drawn to scale, showing t h e  form, position, 
and arrang-emellt of all the parts. Contained in SCI EN
TIFIC AM.ERICAN SUPPLEMENT, No. 6�4. Price 10 
cents. To be had at this office and of all newsdealers. 

TH E  KODAK CAMERA 

JI�������l�:;.' of Labor 
can finish 

own pictures, or 
send tbem to the fac .. 
tory to b� finished. 

Morocco covered Ca
mera, in h a n  d s o m e  
s o l e - l e a t h e r  case. 
loaded for 100 pictures, 

see SCI. AM., Sept. 15, '88. 
�rice, S'l:i.OO. tteloadillg, 5�.OO. 

The Eastman Dry Plate & Fi lm Co. 
Rochester, N. Y. 1 1 5 Oxford St. , Lond o n .  

Send for copy oj Kodak Primer with Kodak Photorrraph. 

Address JO l i N  A. ROEBLING 'S SON8, Manufactur. 
ers, Trenton, N. J . ,  or 117 LiberLy Street, New York. 

Wheels and Rope for conveymg power long distances. 
Send for circular. 

TO BUSINESS MEN. 
The value of the SCIENT I FIC A MERICAN as an adver

tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into all the States and 'l'errito
ries, and 1s read in all the principal Jibraries and reading 
rooms of the world. A business man wants something 
more thaD to see his advertisement in a printed news
paper. He wants Circulation. This he has when he 
advertises in the SCIENTIFIC AMERICAN. And do not 
let th.e advertising agent intluence you to substitute 
some other paper for the SCIENTIFIC A MERICAN, when 
selecting a Jist of publications in wnwn yuu ueClde It is 
for your interest to advertise. This is frequently done. 
for the reason taat toe agent gets a larger commiSSIOn 
from the papers having a smull CIrculation tnan is allow. 
ed on the SCIENTIFIC AMERI(,AN. 

�-'or rates see top of tirst column of this page, or ad .. 
dress 

lI1 U N N  & CO •• Pu bUsh"rs, 
361. Broadwalf. New 1l 01·k. 

= -- B AND FI N E  GRAY If\ON A L S O  ST E E L  �ALLEA _1.1:: 'j CAST INGS FR�SPECIA\ ERNS 
S DEVLIN & CO t f�� ����G 'APANNI�t� � lH�Mf\ LEH IGH AVE " AMERICAN ST PH I LA  • _ _ AND _ � 

PAT E N.T S .  
M ESSRS. MUNN j; CO., in connection with the publi' 

oatlon of the SC1BNTIFIC AMERICAN. continue to ex
amine im provements, and to act as Solicitors of Patents 
for Inventors. ex��!�n��� ���n'its:::e�n��l�a}1cm�foY:��e 
preparatIOn of Patent Drawings, Specifications, and the 
prosecuti.on of A pplicationq ·  for Patents in the United 
States, Canada, and lforeign Countries. M essrs Munn & 
Co. also attend tp the preparation of Caveats, Copyrights 
for Books. IJabels, Reissues. A ssignments. and Reports 
on Infrin�ements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms 

t&fnrn�fuW��f���afi�e: ti�o��a?a�e��s 
ar�Ji��O�o ���: 

cure them j directions concerning Labels, Copyrights, 
Designs; Patents, Appeals. Reissues, Infringements, As
signments, Rejected Cases, Hints on the Sale of Pa
tents, etc. 

We also send • .if'ee 01 charge, a SynoPSls of lforeign P .... 
tent Laws, showing the COAt and method of securina
patents in all the prinCipal countries o:tit. the world. MIJNN &: CO., Solicitors of Patenu, 9G1 Broadway, New York. 

BRANCH OFFlCK8.-No. 622 and 624 t Street, Paclllc BulldlDll, Dear 7th Street, WaehtDgton, D. C. 

onr new catalogue conts1nmg over 100 pages, includ-

95 M I LK ST BOST O N  MASS Ing.works on more than fifty differ�nt �ubJectS. Will be 
I I maIled free to..any address on apphcatlOn. , J M U N N  & C O . ,  Publishers ScientifiC American. 

:un B l'oadway, N ew YO I·k. 
This Company owns the Letters Patent 

granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

INV ENTORS and others desirin.,! new articles manufac_ 
tured and introduced, address P. O. Box 86, Cleveland. O. 

STEAM ENG INES 
Upright and Horizontal, 

Stationary, 
Portable and Semi-Portable. 

S to 18 Hol'8e Power. 
11lustrated Pamphlet Free. Addresl 
A M E S LE FFEL &. CO. 

SPRINGFIELD, OlllO, 
01' 1 1 0  Liberty St., New York 

-------- -_. __ ._-----
W E - H O U S E  AND REFRIGERATOR. 
DIrections and Dimensions for construction, with one 
Illustration of cold house for preserving fruit from 
season to season. The air is kept dry1l.nd pure through. 
out the year at a temperature of from 34,0 to 36°. Con
tained in S(,IENTIFIC AMERICAN SUPPLEMENT No. 1 16. 
Price 10 cents. 1'0 be had at th18 office and of all new .. 
/Iea.Iers. 

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 consequenceb 
thereof, and liable to suit therefor. 

THE PHONOGRAPH.- ·A DETAILED 

���Z:�i���l ;,?o� ngr ��� ��ljfgl.��.
f°W;tgf 

8 
t��J�� 

ings. Contained fn SCIENTIFIC AM I!:RIC_<\N SUPPLE
MENT. No. 632. Price 10 centS. '1'0 be had at tbis 
office and from all newsdealHTs. 

E R I E  E N G I N E  WOR KS .w����;�����mA�,PA 
S T AT I O N A RY P O R TA � L E  AG R I C U L.TUR A L  - E N G I {'", E S  S TAT I O N A R Y  - i=' OR TA8 L E  - V E R T ! C A  l - B a I L- E R S 

The Ori[inal Unvnlcaniied Packin[. 
CALLED THr8TAlIDtitIr'�r ��"e:e:.:c���

p
���iCIl 

Accept no packing as J ENKINS PACK1NG unless 
stamped witlil our h Trade Mark." {Tl John Street, N. Y. 

JENKINS BRO S  106 Milk Street, Bo.to •• . n �':::b::� �t: ELfc:-co. 

25% SAY IN G T:&::m ������ �;}"�����:=dc:,y.,rec��:'�LJ!]:a. 

5TOO cI Positive in Its action. Easily tested. No a.ttendance required. Endorsed by Under .. 
,. writers. The J. C. Mack ey Co., 76-80 So. Water St., Syracuse. N. Y., U. S. A. 

ESTABLISHED HALF A. CENTURY. 

1t'!!!RlM'S 
S A F E: S  

ItAVE M�Jt"';r.fp�av�MtN1S BOT F'QUND ��HEf( NtAKES 
THAT Will WEll REPAY AN 
INVESTI GATIO N 
ay,TIt°SEo��I�E: T O  B.ECURt 
THE BEST .. SAFE 

MARIVIN SAFE CO. 
N EW YO R K ,  P H I LA D E L P H IA, 

LON DO N .  E N C LAN D. 

OUTFITS. 
Violin, Box, Bow. and 

any part of 
States on 1 

trial before 

Violin 
Outfit. 

buying. 

at $4, 58, l1:i,  and each. Send Stamp for beau
tifully illustrated 96-page cntaJ ogue of Violins, Guitars. 
Banjos, Cornet�, B�lutes, St.rings, an kind�, Harmonicas, 
Organ Accordeons, MusiC Boxes, etc. Lowest prices. 
Mail orders a specialty. 0',. W. �TORY, �6 Cell  .. 
u'al Street, BostOIl, ' Ml\tfs .. 

P U LLEYS Cheapest.. Lil!htest., and Best. Made by 
• Hardwood Split P. Co., Menasha, Wis. 

DELAFI ELD'S PAT. SAW CLAMP 
With saw for cutting metals. Saves all tbe broken 
hack-saw blades. In use over two years in all parts of 
the conntry. The new clamp's have the edges bevelled 
that bold the saw . .  By mall, with one blade, 50 cents. :�z

t::. �;d���� " il��s
"

8�F�ri:: ,7"�Sr�b:'�c�, �����t:!ct: 
by mail. Discount to dealers. 

N O ltOTO N MFG. WORKS, Noroton, Conn. 

PETROLEUM BOAT. DESCRIPTION 
of a �etroleum motor devised by Mr. LenOir for the 

r�o��I���ri!�c 
s'X::����l"N ��t:p�,�tu:�.: ��nt:l�;� 

Price 10 ceDtS. To be had at tbls office and from all 
Dewsdealers.. . 

IRRIGATING MACHINERY ON 'rHE 
Pacillc Coa.t.-By John Richards. An �Iaborate dis
cusslon of the modifications that have had to be made 
in irrigating machinery to meet the requirem ents of 
local conditions in California. Contained in SCIEN
T I FIC A MERICAN SUI'PI' ''''E''T Nos. 624 and 6·l :i .  
Price 1 0  cents each. To b e  h a d  a t  this office and from 
all newsdealers. 

F U R N AC E  Botle .... of E , e.y • DeIBcrlptlon. 

I D E  Automatic Engines, Traction and Portable Emdnes, 
STE.A..na: :E'l.C>.A..:J:> 'E'l.c>x.. x...E:E'l.S, 

Manufactured by FOU N DRY & MACHI N E  DEPT • •  Harrisburg: Pa., U • •  S.A.  
New York Office, Mess .... Fleming & Kimball, 1 7  Dey StreeT. New ]JnRland 

Office, Messrs. John Post, Jr. lJ;, Co., 70 Kilby Street, Boston. Baltimore 
Office, Messrs. Thomas K. Carey & Bro .• 26 Light Street. 

SAws wamed 50,ooo sawyers SAWS a n d  Lumberm,en t o  

A send us their full address for a copy of Em- A erson's IF Book of �A WS. We are first 
to introduce NATURAl, GA S for heating and 

W tempering �a,,"'8 with wonderful etfect up-W on improving their quality and toughness, 
enabling ns t.o reduce prices. A ddress S EIUERSON, SMI'I'H & CO. (Ltd.), S BeaVel" Fall s, }"o. 

f\. S E N D  1 3  C E N 1 S  '/J C H .J C ,\ S  1,OO L �hGHIN I S T S ' S UP � L AT H E S  / \-� 
F e R  I L L l! 5 T R A T E O  C ATA l.. O G U E 'I./ '../ 'v'vCo, S " t ."�  

M O N T G O M ERY & ( 0  1 0 5  F U LTON  S T  N y�S o�\ C AL L P < R )  f: " ,  

':t' :a:: E 

J c itutific �mtticau 
ESTA BLISHED IM6. 

The Most Popular Seleotllle Paper in the World. 
Only 83.00 a Year, Inclu ding Postage. Weekly. 

�2 N umbers ... Year. 

Thllf widely cl l'cul nled and splendidly 1Ilustrated 
paper Is publ ished weekly. Every number contains six
teen pages of usetul lnfOlmation and a large number of 
original engravings of new inventions Rnd discoveries. 
representing Engineering Works, Steam l\t achinery, 
New Inventions. Novelties in MechaniCS, Mannfactures, 
Cbemlstry, I<:lectricity, Te: egrapby, Photograpby, Archi
tecture, A griculture. Horticulture. Natural History, etc. 
Complete L,st of Patents each week. 

Tel'lDs of Su b.cl'lption .-One copy of the SCIEN
TIFIC AMERICAN will be sent for one !lear-52 numbers
postage prepaid. to any subscriber in the United States 
or Canada, on receipt of t h ree d o l l l l l'lI by the pub
lishers ; six month s, $1.50 : three months, $1.00. 

Clubs.-Special rates for several names, and to Post 
Masters. Write for partIculars . 

Tbe safest way to remit is by Postal Order. Draft, or 
Express Money Order. Money carefully placed Inside 
of envelopes, securely sealed, and correctly addressed, 
seldom &oes astray, but Is at tbe sender's risk. Ad
dress aU letters and make all orders. drafts, etc., pay. 
able to 

& 00_. 
36 1 B roadway, N ew York.  

• 
T � E  

Scientific Amer ican Supplement. 
This Is a separate and distinct publ1catlon from 

TH m SCImNTIFIO AM.E RICAN. but Is unlform therewltb 
in Size, every number containing sixteen large pages full 
of engravings. many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THE ScmNTIFIC AM ER ICAN SUPPL ICMENT is publisbed 
weekly, Bnd Includes a very wide ranl!e of contents. It 
presents the most re<>ent papers by eminent writers in 
aU the prinCipal departments of Science . and the 
Useful Arts, embraCing Biology, GeclollY, Mineralogy, 
Natural History, Geography, A rchmology. Astronomy, . 

Chemistry, ElectriCity, Light. Heat, M echanical Engl. 
neering. Steam and Railway Engineering, M ining, 
Ship Building, Marine Engineering. Phot'lgrllphy. 
Tecbnology, Manufacturing IndustrIes, Sanitary En· 
gineering, Agriculture. Horticulture, Domestlc Econo. 
my, Biograpby, Medicine, etc. A vast amc.mnt of fresb 
and valuable Information obtainable in no other pub. 
lication. 

TIuJ most impCll'l:ant Enuineering Works. M echanisms. 
and Manufactures at home and abro .. d are illustrated 
and described In tbe SUPPLEMENT. 

Price for the 8tlPl�r,U;M.ENT for tbe United States and 
Canada. $5.00 a year, or one copy of the SCIENTIFIC AM

EHICAN and one copy of the SUPPLI�M WNT, both mailed 
for one year for $7.00. Single copies 10 cents. Address 
and remit by postal order, express monel' order, or check, 

M U N N  & Co. , 3 6 1 Broadway , N .  Y .. 
Publishers SCIENTIFW AMEIlICAN. 

• 

Bu ilding Edition . 
THE SCIENTIFIC Al\IERICAN ARCBl'l'ECTS1 AND 

BUILDERS' EDITION Is i ssued monthly. $2.50 " year. 
Single cople,. 25 cents. Forty large quarto pages. equal 
to about two b undred ordinary book pa�e8 ; forming a 
large and splendid il1 aarRzi n p, of AI'chi tectlll"e, rich
ly adorned with eleJant plates in colors, and with other 
fine engravings ; U]uBtratlng the most interesting ex
amples of modern Architectural Constrnction and 
allied subjects. 

A special feature is the presentation tn each number 
of a variety of the latest and best plans for private resi. 
dences. City acd country. including tho�e of very mod
erate cost as wen as the more expensive. Draw1ngs in 
perspective and in color are gIven, togetber with full 
Plans, 15peci fications, Sbeets of Details, Estimates, etc. 

The elegance and cbeapness of this ID8.I\nlficent work 
ha.ve won for it the I�n r"est Clrculntion of any 
Arcbl<ecmral publlcation in tbe world. Sold by all 
L wsd ealer.. 112,50 .. year. RemIt to 

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

I S I PRINTING INKS. C� an� . REFRIG�RATING MACHINE TB:��o¥fNS�N&r�O.:�Thf2��n��t:n��:: 
The Plotet Artlfiolal loe Company (Limited), Room 6, Coal & Iron Exohange, New York. bard Ste., Pbila., and 47 Rose St., opp, Doane St" N. Y. 
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