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THE UNITED STATES llATTLE SHIP OREGON. 

The accompanying view of the Oregon is of peculiar 
interest, as it was taken, not without some danger, 
from directly in front of the vessel when she was at the 
top of herlspeed, toshow the waves thrown from her bow, 
a matter to which much thought is given by naval ex­
perts and com ,tructors. An excellent side view of the 
Oregon under way, with det .. ils of her construction , 
was published in the SCIENTIFIC AMERICAN of .Janu­
ary 19, but to show the great "feather" rolled up by 
the ship from a point directly in front, Mr. O. V. Lange, 
an experienced California photographer, arranged 
with the captain of a little tug to "shoot across" the 
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pitching of the tug," which, it was said, had escaped 
collision by the fraction of a second, the ship's side 
flashing by within ten or twel ve feet. 

The Oregon is an armored coast line battle ship of 
the first class, built at San Francisco, and is one of the 
largest and most important vessels of our new navy· 
She has a displacement of 10,230 tons and a maximum 
speed of 16'2 knots, her length being 348 feet, beam 69M 
feet, and draught 24 feet. She has a coal capacity of 
1,800 tons, sufficient to carry her 5,000 miles at full 
speed or 16,000 miles at a speed of ten knots. Her en­
gines are of the triple expansion type, the cylinders 
being 3<172', 48, and 75 inches in diameter respectively , 
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The Box as a specimen Shrub. 

The assertion in a recent issue of the Garden that 
the common box is a much abused subject is, I th ink, 
quite justifiable. How seldom do we see it planted by 
itself where it can spread and develop to the 'fullest. 
Few, I think, have any idea to what proportions this 
shrub in good ground will attain . Some of the finest 
specimens I have ever seen are at Gunton, growing in 
the pleasure grounds. They stand quite clear of the 
neighboring shrubs, and have plenty of air and light, 
and are most useful and ha.lldsome. The variegated 
form's appear to be more stiff and erect in growth, and 
not nearly so graceful as the common variety. Were 

THE UNITED STATES BATTLE SHIP OREGON. 

Oregon's bow as she came on at full speed, a plan of 
which the Oregon's commander had no knowledge. 
The vessels were almost together, and it was too late 
for the Oregon to swerve either way, when the tug 
was seen moving directly across the course of the bat­
tle ship, at whose stem a foaming wave was piled nearly 
twelve feet high and spreading far on either side. The 
tug could not turn back as the high ste el prow of the 
Oregon seemed about to bear directly down upon her, 
and there was consternation aboard the little vessel. 
The photographer says: "The Oregon seemed to be 
coming like a cannon ball, but I determined to get 
that picture if it was my last. I steadied my nerves 
a moment, glanced into the finder, and clicked the 
shutter. Then, with the camera under one arm, I ran 
to a stanchion and grasped it. The next moment there 
was a noise of rushing water and a violent whirling and 

with a stroke of 42 inches, and she has twin screws. 
Her armor is 18 inches thick from three feet above the 
water line to four feet below it. Her battery was de­
signed to include four 13 inch breech-loading rifles, 
although there has beeu not a little difference of opin­
ion as to whethel' the largest guns should not be lim­
ited to 12 inch bore. These large rifles will be monnted 
eighteen feet above the water. Besides these, her bat­
tery includes eight 8 inch breech-loading rifles, four 6 
inch, twenty 6 pounder rapid fire guns, two Gatlings, 
and six torpedo tubes. 

.. ,., . 
AllIlntllum Horse Shoes. 

Among the recent patents is one for an aluminum 
horseshoe having finely divided particles of Lard 
metal embeddep in the wearing face of the shoe. This 
forms a very light shoe, of considerable durability. 

I planting new pleasure grounds, I would certainly 
accord the box a prominent place among shrubs and 
give it plenty of room.-.J. Crawford. 

... ' . 
Anthrax In Human Belllg •. 

Some extraordinary statements as to th e ravages of 
anthrax, and the attitude of the BoaI'd of Agriculture 
in relation thereto, were made at a recent meeting of 
the Leicestershire County Council, England. The dis­
ease broke out on the farm ofa Mr Warren , at Arnesby, 
and not only the cattle, but human beings and all 
kinds of animals wp.re attacked. The farmer and six­
teen men were all ill at one time, one man dying at the 
Leicester Infirmary. A woman in passing the plague­
stricken spot was stung by a fly and died from an­
t.hrax. Cats, dogs, and birds in the neighborhood also 
died. 
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J titutifit �mtritau. 
THE PRESENT STATUS OF THE BICYCLE. 

The development of the use of the bicycle, which has 
been often spoken of in these columns, has attained 
now a wonderful extension. Wherever one travels in 
the country, whether near or far from the center of 
population, the omnipresent bicycle is found. On 
country roads the woman school teacher is met riding 
home from the district school; in manufacturing 
places the artisan is seen, perhaps dressed in his over· 
aIls and carrying his dinner can, going on his wheel 
on his way to and from his work. In road houses and 
in some stores special provision is made' for the care of 
bicycles. Men go to their business on them, and it is 
at last proved that a new mode of everyday, practical 
locomotion has been developed. 

All the above is trite. Coincidently with frPis im­
mense development of what was once a sport, but is 
now no more a sport than is any other means of loco­
motion, has appeared a considel'able amount of oppo­
sit.ion to the wheel on the part of those who do not 
ride. A disposition exists to enforce ordinances more 
rigidly in the ease of riders of wheels than is the custom 
against others, while the old tendency to legislate 
directly against their use is still shown in places. The 
wheel, with its pneumatic tire. stealing along silently 
at a relatively high speed, seems to possess the power 
of irritating the pedestrian from the apparent danger 
of collision. It seems not to occur to him that while leg­
islation is being invoked to force trolley cars to be pro­
vided with fenders, the very element which makes the 
bicycles noiseless. which is the pneumatic tire, pro· 
vides it with a rea::onably effective fender. The pneu­
matic tire is certainly a great safeguard, if, by accident, 
a pedestrian should be struC'K by a wheel Meanwhile, 
in spite of opposition, the use of the bicycle continues 
to increase, and one of the best safeguards against in­
imical legislation is certain to be afforded by the proba­
bility that the majority of legislators in the near future 
will be riders themselves. 

To transform the everyday progress of a man through 
the streets from a speed of three or four miles an hour 
to a speed of ten, to give him as environment, in!'tead 
of a crowd of other pedestrians, a quantity of vehicles 
of all descriptions, is a most radical change. The 
country road invaded by the trolley car running at 
twenty miles an hour is a parallel illustration of 
the change of conditions. In the matter of all gov­
ernmental ordinances the existing conditions have to 
be considered. The regulations formulated in past 
days, concerning traffic on roads, in a general way 
recognize the wagou drawn by horses, the horseback 
rider, and the foot traveler as the elements to be pro­
vided for. As the bicycle came into prominence, the 
old view of it as an instrument of sport, pure and 

�imple, something for pleasure, not for use, was hard 
to abandon, and many relics of this opinion still exist. 

It is not saying too much to assert that the time has 
now come for a change. On the roads and streets it is 
no longer the two thousand pound truck, the lighter 
carriage and the slow-moving pedestrian that are to be 
considered; the bic yclist is a new element, which has 
created a new condition of things which must be 
recognized and provided for. and is destined sooner or 
later to have its interest conserved. The day for inim­
ical legislation passed long ago; the time has come for 
special consideration. The streets of our large cities, 
as a rule, are ill adapted in the business districts es­
pecialIy for the bicycle. In cities where the bmdness 
streets are ridable, the bicycle has come into the most 
extensive use for business men and tradesmen of all 
classes. But the stone-paved street, adapted to heavy 
traffic, is but ill adapted to the bicycle. and what seems 
to be wanted is a compromise pavement, which will 
suit all classes of traffic. Taking the city of New 
York, it would not seem impossible to provide one or 
more through bicycle routes from the upper part of 
the island to the Battery. A street with proper pave­
ment on it, adapted especially for bicyclists, would 
not be too much to be granted to the ever­
increasing army of riders, but it would be 
far better to devise some form of pavement 
which would meet all classes of traffic and 
which would enable the bicyclists to ride about 
the business portion of the city as comfortably 
as they now do in the parks and boulevards. An im­
mense field for the civil engineer is opened in the pro· 
viding of �uch streets in business cities. Asphll.lt, 
which gives a smooth thong-h dead surface, is being 
introduced very extensively in the residential portions 
of the metropolis. It seems questionable if it would 
answer for the districts devoted to heavy traffic. 
Vitrified brick has been adopted in many places with 
satisfaction to bicyclists and truckmen. A 8mall ex­
perimental piece has been laid in this city, and it may 
be laid upon the Ocean Parkway, in Brooklyn. To 
provide a bicycle path, the asphalting of the space 
between the tracks of cable car lines or of trolley car 
lines has been suggested, and this has been done in 
this city on one street, though not to accommodate 
cyclists. As the case now stands, there is a new form 
of traffic to be provided for, one whose magnitude is 
daily increa.�ing, and which in the near future will ex­
cite attention grea.ter tha.u. it is now receiving. The 

friction between the bicyclists and the pedestrian is 
bound to decrease in time: it seems at present to be 
merely due to the difficulty mankind has in recognizing 
the existence of a new �tate of things in daily life. 

Incidentally the lowering of the price of bicycles and 
the possibility of procuring cheap ones second hand 
has imparted to the bicycle a most important element 
in making it the vehicle of the workman as well as of 
the rich. A few months' car fare will pay for a wheel, so 
that it has definitely ceased to be a luxury, and the 
workman who never could have dreamed of owning a 
horse, can possess without extravagance a bicycle, 
which will surpass the ordinary horse in speed. 

• •••• 

POSSIBILITIES OF BEET SUGAR INDUSTRIES. 

We derive the following from the Sugar Beet: 
The total area devoted to beets for the seven beet 

s11gar factories ill the United States (this includes the 
small output of Virginia) was, in 1893-94. 19,647 acres, 
from which were obtained 195,895 tons beets and 
45,191,296 pounds sugar, corresponding to a yield of 2, 300 
pounds sugar per acre, and an average of 230'7 pounds 
per ton of beets worked on an average extraction of 
11'5 per cent. The average yield of beets per acre was 
9'9 tons. Accepting these figures as a basis of calcu­
lation for the requirements of the Union, the consump­
tion of sugar during 1894 was 2.024,648 tons, or 
4,535,211,520 pounds. To obtain this sugar there would 
be needed at least 2,000,000 acres of land if the yield be 
10 tons to the acre, and beets sell for $4 per ton. The 
money for these roots repref'ents the enormous sum of 
$80,000,000 that would be put into circulation among 
our farming population. 

If we admit that farmers receive gratuitously 50 per 
cent in weight of beets furnished by the residuum pulp 
as it leaves the process, this would be sufficient to feed 
not less than 2,000,000 head of cattle during the three 
winter months when fodders are the most expensive. 
If we admit two pounds increase per head and diem, 
then would result 400,000,000 pounds meat obtained 
from a product that is now receiving only a limited 
attention. 

If the entire residuum should und utilization in the 
United States when the industry exits fully, there 
would be not less that 550,000,000 pounds meat obtained 
at a minimum cost. 

To make this matter thoroughly clear from a farmer's 
standpoint, we can suppose that 10. acres of land yield 
100 tons of beets, which are sold at the factory for $400. 
In return he gets for nothing 50 tons, or 1 12,000 pounds, 
residuum pulp. We may admit that the ration con­
sists of about 100 pounds pulp (combined with other 
products) per diem for 100 days; the consumption per 
head would be 10,000 pounds pulp, or sufficient for 11 
beeves. If the rate of increase is 2 pounds per head 
per diem, during the time of feeding, the total increase 
is 2,200 pound s . If the farmer clears 4 cents per pound 
on his meat he has 88 additional dollars that his land 
yields him. The resulting manure from this feeding is 
an item of considerable importance, not to be over­
looked. 

According to Willett & Gray, the entire consumption 
of sugar in the United States during 1894 was 2,024,648 
tons. i. e., 265,500 tons domestic cane sugar, 20.000 tons 
domestic beet sugar, 300 tons sorghum sugar, 5,000 tOQs 
maple sugar, 15.000 tons domestic manufactured mo­
lasses sugar, or 305,800 tons of home·made product, to 
which must be added 1,554.528 tons of foreign cane 
sugar, 159,796 tons foreign beet sugar, and 14,524 tons 
foreign refined sugar, or a total for foreign product of 
1,718,848 tons. 

Experiments in feeding inferior and snperior beets to 
sheep have shown that there are many ad,-antages to 
be gained by using roots of high saccharine per­
centage. 

In the manufacture of alcohol, either from beets or 
beet molasses, there is always a residuum which may be 
used for the manufacture of pota�sa, or as a fertilizer. 
The product left over is known is vinasse, and con­
tains about 12'8 per cent potas�a, 3'7 nitrogen, 0'1 per 
cent phosphl)ric acid, and 0'1 per cent lime. For beet 
soils this may be used in quantities corresponding to 
7 tons to the acre. 

From the official data respecting the sugar ca,mpaign 
for 1893-94 in Germany, we glean some interesting 
figures; 405 factories were working, and there were 
966,200 acres planted in beets. The total weight of 
beets worked at factories was 10,644;300 tons, giving an 
average per factory of about 26,000 tons. The average 
sugar campaign was only 78 days_ The total sugar 
production was 1,319,000 tons, corresponding to an ex· 
traction of 12'36 per cent. If we include the sugar ex­
tracted from mola!>ses, the extraction becomes nearly 
13 per cent. The exportation of home·made sugars 
was 728,000 tons. The consumption of sugar remains 
about the same from year to year, a.u.d is nearly 600,000 
tons. 

The returns from an acre of beets in Germany are 
$40. while from wheat and other cereals ouly $20. 

'fhe total area devoted to beets in the empire during 
1893-94 was 966,000 acres. The average yield of beets 
to the acre was nearly 11 tons. To produce 100 pounds 
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Bugar (with the product from molasses) required S06 side, Neptune, is not visible at all except through a 
pounds beets. telescope. 

windows, if a h ouse, the window curtai ns or bricks, in 
a portrait, the eyes. 

In molasses distillation the sugar is changed into But one other planet is now to be accounted for, 

glucose, then i nto alcohol and carbonic acid; and there fleet Mercury, occasionally visible low down in the 

is a final residuum, which may be used as a fertilizer west or the east flitting past the sun on his l ittle orbit, 

or for potassa manufacture. always white, bright, and pretty.-R. W. Musser, 

If Congress would pass a bill allo wing residuum beet Ashville, N. C. , Citizen. 

molasses to be dist.i lIed free of taxation, it would in a • I . '  • 
measure com pensate for the withdrawal of bounty on Photo H i n ts. 

sugar. If  this dil"tilling of molasses is carried on in RICHARD PENLAKE. 

Manv amateurs make a start by attempting portrait­

ure. Th is is unwise, as successful landsca pe work 
should be m astered before attem pting this difficult. 

branch. To accomplish portraiture equal in style 

to a professional, special lenses,. various arrangements 

of light and shade, besides many years of apprentice­
ship, are necessary. A few h i nts will, however, enable a 

beginner to t.urn out passable work. 

connection with sugar making, it may be said that the 
This does not pretend to be an article which devotes 

profits thereon would go considerably toward the cost itself entirely to one given subject. It is a mixture ; it 
of workinj:t beets i nto sugar. At present we may ad- embraces simple rules of composition and simple meth­
mit that $2. 50 to $3 represents the labor and interest ods of manipu lation whereby certain etIects can be ob­
on plant per ton of beets worked into suj:tar. From a tained , and d i vers other little points which llIay prove 
ton of beets there remains nearly 100 pounds molasses, of value to those just startinj:t on the sea of photogra­
from which may be exhaustpd 3 gallons of pure alco- phy, as wel l as those who are wit hin sij:tht of port. 
hoI. The sale of it, even at $2 a gallon, would leave a We will su ppose t hat the camera has been purchased 
margin of profit certainly not less than $2. and the artist is read y and eager for the fray. Every 

One acre of beets at Ames, Nebraska, may be said to one knows how easy photography appears to be to 
cost as follows from data of practical experience on the t.hose who have not mastered t h e  art. You si mply 
field : take otI the cap, or pu l l the "tring, put the plate i n  

Manuring $2. 20, plowing $2, seed $2, seeding $0 '30, developing salts. and i n  t he words of  the song, 
harrowing $0'50. rolling $0 '31, 1st boeing $1.44, bunch ing " There's a picture for you. " But, alas for young 
$2. 12, thinning $3.72, 2d hoeing $5. 25, 3d hoeing $4.81, 4th hopes l there generally is no picture at all. If develop­
hoeing $2.91, cultivating $1.82, sundry expenses, time- ment has been sat.i�factory and exposure correct, th ere 
keeping, killi ng bugs, etc. , $0'77, giving a total cost for are the hundred and one rocks of lighting, composi­
" laying by " of $30. 16. To this sum must be added $4 tion, etc. , u pon which the poor amateur may be cast 
h arvesting, $2 plowing out, $2. 13 hauling and loadinj:t, away. 
or a total cost of $38 29. As the yield was 10 tons to The simplest branch of stud y is landscape. Some 
the acre, the beets cost the farmer, even un der the 'are contented to take landscapes haphazard as they 
most careflll cultivation, $3. 83. If th e  yield had iJeen find them , wh ile others walk about and select a point 
as durin g  1893, then the cost per ton would have been of view most likely to prod uce a pleasing picture. A 
only $2.56. building or some like structure which has sufficient 

W h en taking I:j. vignette, or bust portrait, always get 
the  mouth in the center of the plate ; by observi ng this 
rule, you will have the sat isfaction of k nowing the 
head is  in a proper position on th e plate, and n ot slip­
ping otI at the top or bottom. A vignette should not 
be taken before a backj:tround com posed of a brick 

wall or leaves. The result gives a very curious patchy 
etIect. Good l I, akeshift backgrounds may be made of 
brown paper, or a blanket, that commonly known as 
the I I  work house "  pattern ; at a pinch , a newspaper 
can be placed a short distance beh ind the sitter. The 
reading matter wi l l, of course, be considerably out of 
focus, thus producing a gray etIect in the finished 
print. Those who req uire a real l y  serviceable art icle 
should buy a plain cloth washable background, cost­
ing about three shill ings. AI ways bear in mind that 
one side of the face is better looking than the other, 
usually the left side, except in the case of left-habded 
people, when the right side generally takes best. Care­

fully observe this when taking what is known as the 
•• three-quarter "  face. 

Some interesting information respecting the working pictorial element in its com position should be included, 
of the Norfolk beet sugar factory is published in the but a great fault is that of trying to get too m uch on 
Ne ws : .. Out of 27,551 tons of beets raised, the com- one plat.e. Pictu res should not appear crowded. 
pany manufactured 5,556, 100 pounds fine gran ulated Never take a view with the sun d irectly opposite the 
sugar. To llIa�e this, 443 car loads coal were consum:d , camera, for if th is is  done the plate will be h opelessly 
225 car loads hme rock. and

. 
33 car loa�s coke .

. 
Durmg i fogged and consequently rendered useless. The sun 

the three m�:>Dths the machmery was In operatIOn 2,400 should occupy a posit ion over one of the shoulders, 
j:tallons of OIl and 1, 000 pounds grease were used to keep and the artist should stand to obtain as m uch side 
the machinery in running order; • . . 300 men were light as possi ble. In this Tllanner a harmonious blend­
E'mployed." ing of ligh t and shade will be obtain ed, whereas if  the 

In a speech by Senator Charles F. Manderson, of sun were shining directly on the subject the result 
Nebraska, he says : would lack contrast and be void of pluck and bril-

" Ten acres of la�d i� Nebraska, Kansas, or Dakota liancy. The chief mass of a picture should rarely oc­
devoted to the cultlvatJ�n of wheat, corn, ?r potatoe

.
s, cupy the center, b ut should have a posi tion a little to 

would lead to starvatIOn rather than life. But ID one side. A good plan is to mark the focusing screen 
Nebraska, from same acreage, 220 tons of beets were in the manner shown in the diagram. Nine sq uares 
sold at tl 05 per ton, amounting to $901. The total 
expenditure was $287. 20, leaving a net profit of $61.00 
per acre. 

" This is a peculiar crop. It cannot be raised in a 
slovenly fash ion. It means work; it m eans i ntelligent, 
painstaking labor. It requires a much higher order of 
intelligence to grow beets t han it does for wheat or 
corn. Every acre planted in beets means t wenty days 
labor for one man. If 2,000. 000 acres of land are need­
ed to supply this country with sugar, it follows that 
40,000,000 days' labor could thus be given to the labor­
ers of the United States. It would all'o mean the 
transportation of 26,000,000 pounds freight for the 
ind ustry. " 

will thus be formed. The center square is the weak­
est point, and the points where t h e  t wo lines intersect 
are the strongest. The horizon line should rarely, if 
ever, run across the exact center of t h e  plate, but 
should be about one-third from the top or bottom, the 
upper for views taken from a h eight, the lower for or-

• I .  I • di nary landscapes. There are, howe" er, exceptions to 
The Beautiful Star Flg u :re In Gemini. this rule. 

In the early evening sky in the west now [May 23] For the sake of variety a building should never be 
may be seen one of the wonders of astronomy. Three taken " full on, " but at an angle. Plant the camera 
of the visible six planets of our system are bunched sl ightly at one side, much better etIects are obtained. 
in the constel lation Gemini. Be careful not to have any prominent object, other 

Bej:tin w ith big blazing Venus ; tb ence down west- than the principal one, to distract t h e  attention. The 
ward is Jupiter, of dim inished and dim in ish ing glory interest should be centered on the principal object. 
as he appr0aches his conjunction with the sun. Above Never sta nd in the m iddle of a street when photo­
Venus and to the left, farther a way from h er than graph ing it, but slightly on one side. It looks better. 
J upiter is, is the red planet Mars, also nearing his As often as possible select an in terel'ting foreground, 
conjunction, and greatly d i minished from his norm al as a bad one spoils an otherwi'le good picture. H. P. 
splendor. Above these t h ree are the fixed stars Cas- Robinson, one of our celebrated landscape photograph­
tor and Pollux in the heads of the Twins. The:tive make ers, says : 
the figure of a di pper with the handle h ung down;  and " In the selection of a view great attent ion should be 
of the five Castor and Pol lux are the only ones whose paid to the foreground. Thl" foreground is 
places on the blue vault are permanent. of so much i mportance, that I do not he�itate to say 

There is not among all the stars a more beautiful that if a v iew is not well fitted in this respect, it can 
flgure than this. Apparent.Jy as permanent as any of never be an etIective pictu re_ A landscape photograph 
them, it is really as evanescent as the morning dl"w. seems to require a good foreground more than any 
Never seen before, except perh aps in eternal ages past, other kind of pict ure. " It is  a matter for wonder, 
it will never appear again except perh aps in ages yet since a photographer is deprived of th e use of color in 
to come. Its memory will be preserved i n  the a.nnals his work, that h e  does not turn his attention with 
of astronomy as one of the wonders of 1895. Let us greater earnestness to design and arrangement. Some 
name it the Planetary Dipper, or the Dipper of Venus. do so and with good etIect. 

Observe the nigh tly changl"s in this figure. It will We were shown in these pages a short time ago what 
distort, dissolve, and its com ponent parts soon fade great ch anges could be etIected in the way of cutting 
and disappear in the twilight of the eastward travel- and mounting. Much good work is undoubtedly sac­
ing sun. At the last of June the sun will have ad- rificed by an i nch too much at top or bottom, on one 
vanced to Gemini , to near where Jupiter is now. or the other side. Many su bjects that spread over the 

Another of the visible s ix planets is up in the early full area of the plate are tame, un in terest ing, and may 
evening now, eastward, about the beginning of Libra, be i mproved by c utti ng down. The diffi culties of j udg­
and near the feet of Virgo; Cancer, Leo, and Virgo ing the proportions best 8u i tp.d to the subject are 
of the zod iac alone intervening bet ween it and it" great, and req uirp. careful thought and consideration . 
friends in Gem in i. It is Saturn , the ringed planet, How charming some of those long, narrow pictures 
twice as far out ward from us as is J u pi ter, and almost I are, wh ich, if printed full size, would be pictorially 
in fact the outermost visible planet ; for Uranus, next I worthless. 
outside of him, is hard for an amateur to identi fy even I Be careful when focusing to get the minu test de­
with the aid ot a telescope. The neri and last out- tails. If the view he a church, focus the clock or leaded 

When taking a " full face,"  notice which way the 
nose bends, as no nose is really straight, and pose ac­
cordingly. Let the sitter be at ease and secure as much 
individuality as possible. H ave t he camera on a level 
with t he face. If the lens points downward the forehead 
is exaggerated, . if upward, the chin.  U se th e longest 
focus lens possible, as a wide angle lens d istorts por­
traits fearfully. 

When taking full or three ·quarter length portraits, 
don't mix them ;  let them be either one or the ot her. 
Many are taken with the feet cut otI just at or above 
the ankle�. In which of the two poses should the!!e be 
classed ? A proper three· quarter length should be 
taken to the knees, the top li ne marked on the screen 
(as mentioned at the beginning of the article) r un ning 
across the eyes. For a full length portrait al low a 
little foreground, so as to give the figure something to 
stand on. 

Figure studies and genre work should be encour­
aged. This particular branch necessitates extra skill, 
but the results amply repay for erira time nnd trouble. 
-J unior Photographer. 

• .  e . •  
&merlcau & s8oclatl o n  ("o r the &dvancement of 

Science. 

For fi ve years in succession etIorts h ave been made 
to secure the annual meeting of the A. A. A.  S. , and 
its uumerous affiliated societies, at San Francisco, or 
some other point on the Pacific coast. The most allur­
ing otIers h ave been made by the Calfornians, and it 
was confidently boped that they could this year be 
a vai lab le. The difficulty is to obtain proper con­
cessions from the railroad companies. Hence the 
meeting for 1895 wil l  be in some Eastern ci ty, and 
Springfield, Mass. , is now announced as the favored 
place. 

The official time will be from A u gust 26 to Septem­
ber 6 in clusive. The first general public session will be 
held on Thursday, August 29. Friday, Monday, Tues­
day and Wednesday will be wholly given up to scien­
tifie discussions. /Saturday wil l  be devoted to excur­
sions that have b een planned for visiting points of 
interest in t.he vicinity. 

Th e  b otel headq uarters will be at th e Worth y. The 
president's address will be �iven in Court. Square 
Theater ;  other evening addresses and receptions will 
be in the City Hall. The general �essions and section 
meetin.�s will be in the Y. M. C. A. Hall. Other bui ld­
ings are also at the disposal of the association, and 
everything will  be done by the citizens of Springfield 
to make the con vention successful. 

Further information can . be had from Prof. F. W. 
Putnam, the permanent secretary, Salem, Mass., or 
from Prof. Will iam Webster, local secretary, Spri ng­
fielr! , Mass. A preliminary pam phlet can be had on 
application, describing excursions. giving hotel rates 
and other useful particulars. 

- ' . . .. 

We have long had slag paint and pavement, but the 
latest is a slag brick chimney. Aooordin� to L'Indus­
trie this plan was adopted by the Courrieres and O rtri­
cou rt companies, and t.h eir exam ple is followed by the 
works of Arbel and Douai. The latter establishmen l; 
planned a chimney 164 feet h igh and to weigh but 379 
gross tOilS, about hal f the weight of a brick chimney of 
the same dimensions. A special cement was to be used 
which would bi nd together the blocks com posing the 
chimney so firm l y  as to req uire no chain or iron band 
for strengthening. Thi!' is an interesting application 
of a cheap industrial by-prodlH·t, w h ich , should the 
experi ments prove a success, will be appreciated by 
metallurgists. 
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A CYLINDRICAL PROPELLER. 

Two propellers are preferably employed, according 
to this improvement, one at each side of tbe keel, the 
propeller having the same weight as the water to be 
displaced, and being forced outward by steam power 
and returned by the pressure of the water in its rear. 
A patent has been issued for the invention to Mr. 
Lorenzo Julia y Puig, a captain in the Spanish mer­
chant marine, of Barcelona, Spain. The propeller is a 
hollow cylinder, moving in a stuffing box through 
openings at each side of, and so as not40 interfere with, 
the rudder, the major portion of the propeller when in 
its inner position being exposed and acces�ible from the 

PUIG'S PROPELLER. 

J c itutific �lUtrica •• 
Iron Note •• 

At a recent meeting of the Iron and Steel Institute, 
London, Mr. Arthur Cooper read a paper on " Metal 
Mixers, " as used at the Northeastern Steel Company's 
works. A mixer was erected of 150 ton3 capacity. In­
stead of a hydraulic cylinder fixed underneath the ves­
sel, as at Hrerde, the plan designed by the Northeastern 
Steel Company for tipping provided for fixing the 
h yG.raulic cylinder overhead , the piston rod of which 
is at tached to a crosshead coupled up to each side of 
the back end of the mixer by long links. This arrange­
ment was devised because it was considered to be safer 
in case of a break-out than the hydraulic cylinder 
placed, uuderneath . 

The early experiments were so encouraging that an 
additional mixer was at once erected, the same in every 
respect as the first one, so that with two vessels the 
lining of one could be repaired while the other was 
working, and in order to save labor and time in d is-

I charging the ladles into the mixer, a small pair of en­
gines and shafting were fixed on the wall at the back 
of the two vessels, by means of which, and an endless 
rope of spun yarn placed upon a grooved pulley on the 
ladle gearing, a ladle containing about fourteen tons 
of molten iron is t ipped in less than oue minute. 

From the beginning of May, 1893, the whol e of the 
molten iron used, consisting of about 2,000 tons of blast 
furnace iron and 1 ,800 to 2,000 tons of cupola iron each 
week, has passed through one or other of the t wo ves­
sels, and th e results have fully justified the company's 
expectations. It must not be for one moment thought 
that a mixer will cure all the ills which beset a steel-

[JUNE 8, 1895. 
were now prepared to put up a mixer containing 600 
tons instead of one of 200 tons. 

Mr. E. Windsor Richards explained why Mr. 
Carnegie wanted a large mixer. He was at Mr. Car­
negie's works in October last, and sa w a furnace 
tapped, and there were twelve ladles all in a row, and 
they carried 10 tons each, and he saw 120 tons put at 
once into these ladles. There were nine blast fur­
naces at the Edgar Thomson works, and the week that 
he was there they made 18, 500 tons of iron-one of 
those furnaces being spiegeleisen and the other ferro­
manganese-so that with seven furnaces he was mak­
ing 17, 600 tons a week of hematite iron. It would be 
readily understood, therefore, that this 150 ton mixer 
was very much too small for Mr. Carnegie's works. 
Since he was there Mr. Carnegie had even put in larger 
furnaces than before-15 tons each. When he was 
there they turned out from one mill 8,000 tons of rails. 
He sat down in the mill and watched them working, 
and was perfectly satisfied that the figures he was given 
were correct. Another astonishing figure-they would 
scarcely believe it, but it was a fact nevertheless-was 
that d uring the month he was there, Mr. Carnegie 
made at his Edgar Thomson works and the Ducane 
works and the Homestead works 128,000 tons of 
ingots. 

• t e ,  • 
A DEVICE FOR CENTERING WORK. 

An extremely sim ple device, whereby a workman 
may quickly and accurately mark with a punch the 
center in the end of any work i n  h and, is shown in the 
accompanying illustration. The improvement has 
been patented by Mr. Mich ael Kolb, of No. 143 Willis 
Aven ue, New York City. Fig. 1 represents the device 
in plan view and Fig. 2 illustrates the facility with 
which it may be employed. As will he seen, the device 
consists of a longitudinal slotted bar carrying two 
oppositely arranged gage arms, one of which is mov­
able, while both are adapted to peripherally engage 

interior of the vessel. In front of each stuffing box is 
a steam cylinder, the piston head and propeller being 
connected by a rod, and steam being admitted only to 
the front of the piston h ead to force the propeller out­
ward. The small fijlure represents the vessel's hull 
fitted with strengthening plates or bars to receive the 
propeller. The propeller is designed to have a very 
easy motion, with no tendency either to rise or lower, 
thus reducing the friction to a minimum, and all of 
the propelling mechanism is so located as to be readily 
accessible in case repairs are n eeded. 

I maker; that by its use inferior and unsuitable iron can 
be made into good steel at a reduced cost. Such is not 
by any means the case. If very gray or very common 
w hite iron be admitted, it is almost certain that several 
casts of inferior steel will follow. It must also be re­
membered that there are certain charges to be de­
frayed, such as royalty, labor, m aintenance of plan t 
and tools, and haulage of molten m etal, which 
together amount to a considerable item per 
ton of finished product. Still, notwithstanding 1 

• • • • • 
A CONTINUOUS PROCESS FmER MACHINE. 

To convert into commercial fiber or. excelsior the 
leaves aud stems of palmetto and palm trees and simi­
lar growths, by a continuous process, the machine 
shown in the accompanying illustration has been in­
vented by Mr. Charles A. Green, and is being intro­
duced by Mr. Eugene C. Dearborn, of Cocoanut Grove, 
Biscayne Hay, Fla. It is designed that the crude 
leaves fed into the machine from the feed table at the 
right shall emerge in the form of marketable fiber, 
shredded, crimped, and ready for use, the refuse ma­
terial being discarded d uring the process. The leaves 
IiI'e first passed between adjustable crushing rolls, be­
ing straightened out by guides and novel devices being 
provided to prevent clogging, and from thence, by 
means of clutch rolls, they are fed to a beater cylinder 
having inclined teeth arranQ:ed in double spiral line 
around the cylinder, by which the fiber is longitud­
inally shredded. A slatted carrier then conveys the 
shredded leaves over an open structure, where trash 
and short fiber may fall through , to a hopper, across 
the bottom of which slides a plunger adapted at each 
stroke to double a portion of the fiber and deli ver it to 
another plunger, on which are arranged prongs adapt­
ed to crimp the fiber and deliver it to a steam box, the 
fiber being also subjected in the process to an adjust­
able squeezing pressure in its crimped position. There 
are several steam chambers around the steam box, and 
the mass of fiber is h eld in the box in a series of com­
pact folds, issuing thence in the form of a web u pon 
an elevator to be conveyed to the upper part of a drier. 

this, there are certain great advantages to be 
derived from the use of mixers. for if ordinary 
care be taken to exclude extremes, i. e. , iron 
which is too gray or too white, as would be 
done if the iron were taken direct to the con­
verters, very regular results can be obtained 
from blast furnace iron alone ; but if into this 
is poured, at regular intervals, about eq ual 
quantities of cupola iron melted from carefully 
mixed pig, such as is done at the works i n  
q uestion, a converter metal can b e  maintained 
of an almost uniform composition, far more 
uniform than when the iron is used direct from 
the cnpolas, and, provided the manganese i n  
t h e  iron i n  t h e  mixer does not fall below one 
per cent, a considerable reduction in the 
sulph ur is effected. Again, with a reserve of 
molten iron al ways available, the converting 
plant can be run to better advantage than when it has 
to depend upon the cupola or blast furnace. Lastly, by 
use of the methods above described, the weight of each 
individual charge from the mixer call be controlled 
within a few h undred weights with far greater certainty 
than is practicable when each ch arge is tapped separ­
ately from a blast furnace or cupola, and th us, with an 
almost absolutely constant weight of charge in the con­
verter, carburizing can be effected with much greater 
precision. 

Mr. David Evans said it was only fair to say that the 
first mixer capable of dealing with large quantities of 
metals was designed and erected by his friend the late 
Captain W. R. Jones, the general superintendent of 
Messrs. Carnegie's works. At his visit to England , in 
1888, he pointed Ollt the great advantages they were 
deri ving at Messrs. Carnegie's works by the adoption 
of them. At Eston they had two metal mixers of simi­
lar design and of like capacity to those of the North-

GREEN'S MACHINE, FOR PREPARING FIBER OF THE PALMETTO, PALM, ETC. 

In the drier is a series of carriers, all driven by a single 
chain belt, over which the fiber is continuously con­
veyed until it reaches the point of discharge at the 
lower rear end of the machine, from which it may be 
delivered to any preferred style of baling apparatus. 
The heating of the drier is preferably accomplished by 
steam pil'es in connection with a blower -and heater, 
arranged as shown under the elevator belt. 

eastern, the only difference being that they used the 
ram below. 

One of the greatest advantages derived from th e use 
of the mixers was that the carbon and manganese were 
more uniform. There were also a large number of 
mixers in use on the Continent which were giving 
satisfactory results. 

Mr. Andrew Carnegie said that at his works they 

KOLB'S CENTERING DEVICE. 

the work at opposite sides. A transverse bar carries 
the centering punch, and a quadrilateral link frame 
pivotally connected with the gage arms has a sliding 
connection with .the transverse bar, whereby the center­
ing punch will always be moved in the center of the 
gage arms. 

• • • • • 
Paper Sail •• 

The Marine Record saYJ3 : An innovation in yachting 
circles is now being talked of, nothing less than sails 
made of compressed paper, the sheets being cemented 
and ri veted together in such way as to form a smooth 
and strong seam. It appears that the first process of 
man ufacturi ng consists in preparing the pulp in the 
regular way, to a ton of w hich is added 1 pound of bi­
chromate of potash , 25 ponnds of gl ue, 32 pounds of 
alum, 1% pounds of soluble glass, and 40 pounds of 
prime tallow, these ingredients being thoroughly 
mixed with the pulp. N ext, the pulp is made into 
sheets b y  regular paper-making machi nery, and t wo 
sheets are pressed together with a glutinous compound 
between, so as to retain the pieces firmly, making the 
whole practically homogeneous. 

The next operation is q uite important and req uires a 
specially built machine of great power, which is used 
in compressing the paper from a thick, sticky sheet to 
a very thin, tough one. The now solid sheet is run 
through a bath of sulphuric acid to which 10 per cent of 
distilled water has been added, from which it emerges 
to pass between glass rollers, then through a hath of 
ammonia, then clear water, and finally through felt rol­
lers, after which it is dried and polish ed between heated 
metal cylinders. The paper resulting from this pro­
cess is in sheets of ordinary width and thickness of 
cotton duck, it is elastic, airtight, durable, light, and 
possessed of other needed qualifications to make it 
available for light sail making. 

The mode of putting th e sheets together is by hav­
ing a split on the edges of the sheet or cloth so as to 
admit the edge of the other sheet. When th e split is 
closed, cemented, and riveted or sewed, it closes com­
pletely and firmly. 
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THE " DAUGHERTY VISIBLE " TYPEWRITER. 

We ill ustrate in our present issue the • •  Daugherty 
Visible " type writer, a machine which in many ways 
upholds the makers' claim that it is unique. The dis· 
pOEition of the type with upturned faces, so that they 
are perfectly accessib Ie for cleaning, the arrangement 
of roller and carriage by which the 
writing can be seen by the operator, 
the very characteristically soft and 
light touch of t.he keys, and the minor 
details which cannot be described 
within our l i mits, mark as m!tny inno­
vations on the mechanism of the or­
dinary class of typewriters. 

J titutifit �lUttitau. 
seen the spacing bar, extending nearly across the front, 
while on each sidtl thereof are the upper case bars. 
The latter, when depressed, cause upper case or capi­
tal letters to be imprinted. 

In the back are seen the two in king ribbon rollers, 
and in the center of the ribbon is the space left free 
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When in the machine, the type lie exactly as shown 
in Fig. 2, so that their faces are exposed for cleaning. 
The ready accessibility of the type cannot be too 
strongly emphasized. 

Fig. 3 shows the roller and carriage. This part also 
is easily removed. By simply pushing it to one side it 

all come" away as shown. When car· 
riage, type and keyboard are taken 
out, the machine is stripped for the 
fullest inspection and cleaning. Fig. 
1 shows how complete is the exposure 
of all details by the procedure de­
scribed. 

The general appearance of the ma­
chine is shown in the two general 
vie ws, in which the paper is sh own in 
position for receiving the impression 
of the type. In front is the regular 
keyboard, com prising the letter bars, 
the spaci n� bar and upper case bars. 
Immediately

· 
back of the keyboa.rd 

come the type bars, arranged nearly 
in the segment of a h orizontal cylin­
d er, thus d epart.ing from the familiar 
basket arrangement which has been 
so very much used. 

THE DAUGHERTY TYPEWRITER-FRONT VIEW OF TOP OF MACHINE. 

The operation of the type bars is 
peculiar and is represented in Figs. 4 
and 5. The key lever pivoted not far 
from its center has a species of forked 
end ; when a lever is depressed, the 
upper end of the fork first presses 
against the type bar and raises it 
somewhat slow l y ;  after the type bar 
has reached a certain elevation, the 
upper point of the fork loses engage­
ment with the type bar while the 
lower point catches it  at a greatly re­
d uced leverage and sends it in very 

When depressing a key, the type bar IS d epressed at 
its back end, and the type, which occupy the ends of 
the bars nearest the opera.tor, flies up and ,  striking the 
inking ribbon, imprints the letter on the paper. With 
each motion of the key a type is th rown against the 
ribbon and the rib bon is independently pressed 
against the paper be-
fore the type 8tri kes i t., 
and as the key is re­
leased, the ribbon drops 
back. One of the all­
important points of the 
machine is that the wri­
ting is visible ; the line 
being written comes 
just above the metal 
scale. The motion of 
the keys is somewhat 
peculiar. They are very 
flexible and the touch 
is very ea!'y. The cen· 
ter keys move vertically 
up and down . The 
lateral keys when de­
presseq move d o w n  and 
a little outward, this 
peculiar motion tend­
ing to gi ve m uch relief 
to the operator. 

From its con struction 
it seems to be the acme 
of simplic ity, as its op­
erative parts number 
but 105, while ill other 
t y pewriters as many as 
500 or more pieces are 
employed. In addition 
to the general view we 
present ill ustrations of 
some of the part�. Fig. 
1 of these views shows the frame of the machine with 
the printer roller and carriage removed as well as the 
keyboard and type bar. The two circular segments of 
wire wh ich run across the base give the line of the let­
ter bars, as the latter rest on these wires. In front is 

for the type to strike. This space represents a s pecies 
of m ortise with inclined sides that d irect the type to 
i ts place and secu re perfect alignment. More toward 
the front are seen two sh ort, u pright standards. Scre ws 
or pins passing through the holes i n  these standards 
hold the keyboard in plactl. 

THE " DAUG HERTY VISIBLE " TYPEWRITER. 

Fig. 2 shows the keyboard and type bars. all of 
which come out as shown in olle part. The removal 
involves not the least trouble, being only the work of 
a min ute. It is obvious that this gives great facility 
for cleaning or getting at any trouble that may exist. 

6 

rapidly against the type ribbon. I n  
this way the desirable feature i s  secured that the type 
bar begins to rise slowly and terminates its motion at 
h igh speed. 

There are man y other ingenious features about the 
mach ine which ca n not be well condensed within the 
space at our disposal. The easy removal of the entire 

type action is speciall y  
to be commended, as 
this makes it possible 
to remove the action in 
case any of the type are 
broken and to replace it 
temporarily by a new 
one until the old has 
been repaired. The same 
is to be said of the car­
riage, which is i nstantly 
removable. All the parts 
are interchangeable and 
a very slight inspection 
is sufficient to sh ow tuat 
it really has no l ight or 
delicate parts to be in­
j ured by the hard ser_ 
vice to which a ty pe­
writer is necessarily sub­
jected. 

It is obvious that 
where the entire writ­
ing can be seen, as in 
the • •  Daugherty Visi­
ble, " great facilit y in 
executing tabular or 
special ly spaced work 
is given. It is a fair 
assum ption that any 
operator who has be­
come accustomed to I!'ee 
the work would find it 
very disagreeable to 

work in th e dark, as is done with the ordinary ma­
chine. 

This new llIachine is being in troduced by the paugh­
erty Typewriter Company of 21 Sixth Street., Pitts­
burg, Pa. 

.1 

THE DAUGHERTY TYPEWRITER -PRINCIPAL PARTS. 

© 1895 SCIENTIFIC AMERICAN, INC.



358 J titutifit �mtritIU. [JUNE 8, 18<)5. 
Rhododendro n s. KITCHEN REFUSE READILY DISPOSED OF. Professors Millardet and Gayon found in the course 

The Garden (London) considers the rhododendron One of the most serious of the sanitary problems in of their in vestigations in 1888 that the mixture in which 
the " queen of flo wering shrubs. " After naming a all our large cities is that of the practical and economi· the sulphate of copper was used at the rate of 2 '2 
num ber of the choicest varieties, but which . do not cal disposal of garbage, or refuse and waste of the pounds gave nearly, if not quite, as good results as 
endure the winter climate well, the writer adds : kitchen. Its removal by the local authorities is expen-

I 
one of much greater strength. While to the French is 

To those who may be interested in procuring a few sive and freq uently the cause of much vexation and unquestionably due the h onor of discovery of this 
of the very grandest varieties of hardy rhododendrons annoyance, although the necessity that it be promptly important fungicide, the credit of extending its use as 
-whether old or new-in cultivation, and who do not disposed of is everywhere recognized as im perative, in I a preventive of diseases other t han those of the grape· 
care to wad e through nurserymen's bewildering cat a- the interest of the pu!)lic health, to which there is vine and potato plant belongs to American investiga­
logues, I would suggest a trial of the following twenty nothing more inimical than a q uick decay of organic tors. 
kinds as almost certain to give satisfaction in their re- matter in warm weather. To obviate t his difficulty The use of Bordeaux mixture has extended in 
spective colors if properly planted and attended to. If and proV'ide for the complete removal of all garbage in America at a very rapid rate, and although it has not 
the former is weH done, they do not require m uch of a most simple and inexpensi ve manner, is the object of been found a panacea for all the fungoid diseases of 
the latter, beyond well watering and syringing just the improvement represented in the accompanying plants, it has proved of great value, as shown in the 
when they are coming into bloom. Baroness L. De illustration, and which is being introduCled by the Bulletin prepared by Mr_ Fairchild, assistant patholo­
Rothschild, superb conical truss, brilliant scarlet, with Sanitary Con struc tion Company, of No. 113 Devonsh ire gist of th e U. S. Department of Agriculture, in check­
lighter throat; Mrs. John Penn, salmon pink edges, Street. Boston, Mass. The carbonizer consists of a ing a considerable n umber of them. The more im · 
with waxy cream center; Helen Waterer, white center, horizontal cylinder about one-third larger in diameter portant of the diseases that may be prevented or 
with most- brilliant scarlet edge ; Kate Wate rer, rose than the stovepipe in which it is to be placed, accord- checked by its j udicious use include the downy mildew 
crimson, with yellow center; Lad y Eleanor Cathcart, ' ing to convenience, in a joint or an el bow of the pipe of the grapevine, the pear, cherry, and plum leaf 
salmon pink, finely marked, very beautiful, but shy making the connection between the stove and the blights, the apple and pear scab, the peach leaf blister, 
bloomer; Mrs. R. S. Holford, superb truss, salmon chimney. It may be applied to any stove or furnace the quince spot, the chrysanthemum leaf spot, the 
pink ; H. W. Sargent, dark velvety crimson ; James and any size of pipe. One end of the cylinder is re- black rot of the potato, and the well known potato 
Mackintosh, rich velvety crimson, fine truss, and movable, and attached t hereto is a basket or scoop of disease. There are some other diseases for which Bor­
splendid foliage ; Michael Waterer, an old favorite, somewhat red uced diameter, and with perforated sides deaux mixture will probably prove an effectual remedy, 
bright scarlet, rather poor foliage; Marchioness of and a tigh t  bottom; afford ing free passage for the but those mentioned are sufficient to indicate that its 
Lansdowne, light red, intense maroon blotch, very fine smoke and heat from the stove around the scoop and util ity is by no m eans limited to preventing the at­
flower; Marie Stuart, lovely shade of rose lilac, with through the perforations. When this scoop or basket tacks of the destructive Phytophthora infestans.­
intense purple blotch, splendid truss and habit, flowers is filled with garbage and placed in the cylinder, the The Gardeners' Magazine. 
as beautiful as an orchid;  th e Queen, one of the m ost water is q uickly driven off, and the residuum changed • I • , • 
beautiful whites; Lady Gray Egerton, pearly white, to charcoal. which burns freely when placed in the The Iron 'I'rade Situation. 

magnificen t truss; Sir T. Sebrigh t, metallic bronzy fire, affording in fact a valuable matel'ial for kindling The present situation of the iron and steel industries 
purple, free and long bloomer; Joseph Whitworth, the fire in the morning. The natural draugh t up the of the world is one of more or less suspended anima­
dark maroon, beautiful flower and foliage; Martin I 

chimney prevents the escape of any od or into the rooms, tion and unstable equilibrium. All countries alike 
Hope S utton, brilliant dark scarlet-if perfectly hardy, I and there is  no odor from the chimney, as the gases are looking forward to a· great improvement on the 
one o f  the finest in cultivation ; James Marshall I from the stove thoroughly deodorize the gases escaping existing condition of things. 
Brooks, scarlet. with a curions mossy bronze eye; from the drying garbage. It i� intended that the waste England must be content in the future to share the 
Broughton (or Lord Pal m erston), very similar, but not shall be placed in the carbonizer as it is made, so that outside markets of the world with Germany, Belgi um, 
synonymous, grand trusses, brigh t pink , fine foliage; there will be no accum ulating garbage in the kitchen the United States, and, to a less extent, other iron­
Frederick Waterer (or John Walter), different habit and no need of a garbage bucket. The device has been producing countries, including probably Spain, Aus-
and foliage, but very similar flowers, bright scarlet, tria, and Russia. 
perfect trusses ; Sig1smund Rucker, rich magenta It may now be said that there is no iron-making 
crimson, with a black intense blotch. country that is not prepared to place a surplus of its 

It would be "easy to add twenty more almost as good prod uce, actual or possible, on outside markets. The 
as the foregoing. but i t would be hard to name twenty following statement shows approximately the existing 
better. When varieties such as those enumerated cost resources of the chief metallurgical countries for the 
very little more than the ordinary ponticum, it is prod uction of pig iron and steel : 
strange that they are not more extensively planted. Plg lron. Steel. 

• • • • • 
Potash son Soap. 

A HOUSEHOLD GARBAGE CARBONIZER. 

Potash soft soap for engineer's lubricating purposes 
may be made as follows : Take 20 pounds of absolutely 
pure, flne, strong caustic potash, dissolve it in an iron 
or earthenware vessel, with 2 gallons of soft water. 
Add this stron g lye to 9 gallons of oil,  heated to about 
140° F. , pouring it  in a small stream and stirring con­
tinually until the two are combined and smooth in ap­
pearance-about ten min utes is  n ecessary. The mix­
ing may be done in a wooden barrel Wrap it u p  in 
blankets to keep in the heat that is generated by the 
mixture itself slo w ly combining and turning into soap. highly recommended by the chairman of the Boston 

Put it in a warm room and leave it  for three days. Health Board and oth er sanitary and street cleaning 

The result will be 120 pounds of the finest cuncentrated officials. Many of them are in use in Boston and 

potash soft soap, pure, and free from ad ulteration. vicinity. 

Any vegetable or animal oil will do. Pale seal oil for 
4 . •  , .. 

The Bordeaux Mixture. wire drawing and lubricating is the best. For ordinary 
washing, when made with cottomeed oil, the soap is The history of the cupreous solution popularly 

both cheap and good, and, besides being useful for i known as Bordeaux mixture is brief, b u t  of much in­

machinery purposes, prod uces a very superior soap for terest, more especially as it contains conclusive evi­

flannels and greasy or stained woolens in cold water.- dence that, as in the case of some other discoveries of 

Textile Industries. great econom ic i mportance, this fungicide is the re­

. �  . . . 
Ne_ Machin e  Guns Wanted. 

sult of an accident. It is a matter of some interest to 
know that it was first u sed in the vineyards of the 
Medoc, not as now for the purpose of preventing or 

The Chief of the Bureau of Ordnance will shortly checking the ravages of fungoid diseases to which 
issue invitations to com panies or individuals to submit the grapevine is liable, b ut for the purpose of prevent­
machine guns of 6 m illimeter caliber to a test, with a ing the grapes being stolen. A thick paste was made 
view to their adoption in the navy. It is probable that with lime and sulphate of copper, and this was 
the first order of the bureau will be for 100 guns. An sprinkled upon the vines and trellises al ongside the 
American invention will of course be preferred, but high ways. There is no authentic information with 
the best gun will be selected without reference to regard to the length of time the practice had ob­
w here it is made. Only guns using smokeless powder tained previous to Professor Millardet visiting the re­
and jacketed b ullets will be used. Ten thousand gion in 1882, but we know that when engaged in his 
rounds of amm unition must be supplied. Great at- investigations in the Medoc vineyards in that year, he 
tention will be paid to the facility of dismounting and was informed by the owners that the vines over 
assembling the mechanism, and to the liability of the which the paste was scattered escaped the ravages of 
gun being injured by dust and rust. The guns will be th e m ildew. 
fired for rapidity without aiming with ordinary and Taking note of this fact, Professor Millardet, who 
extreme elevations and depressions. Rapidity and had for several years been engaged in in vestigating 
accuracy of aiming will be tested by target firing at the fungus, w ith a view to discover a remedy, con­
moderate ranges. Excessive pressure tests will also be ducted a series of experiments in 1883 with a similar 
made. It is expected the Driggs-Schroed er, Hotch- preparation, and although the resul t s  were not satis­
kiss, Gatling, Gardner, Maxim and Robertson guns factory, he repeated them on a larger scale i n  1884. 
will enter the contest. These pro ved more encouraging, and at the end of th e 

• • • • • 
Ho_ to Drive Rats A way Alive. 

Somebody who h as tried it recommends putting 
pulverized potash, which soon becomes sticky when 
exposed to the air, in all the rat holes about the house. 
The special detestation of a rat is anything which will 
stick to his silky coat. Some persons find a mixture of 
equal parts of Cayenne pepper and Scotch snuff sprink­
led well into the holes still more efficacious. 

year the results were communicated to the Agricul­
tural Society of the Gironde, and as the French vine­
yards were being seriously injured by mildew, the 
communication created much i nterest, and a consid­
erable number of viticulturists at once instituted ex­
periments with the mixture. Subsequently various 
formulas for i ts prepara.tion were published, the pro­
portion of copper sulphate recommended ranging from 
18'2 pounds to 2'2 pounds to 22 ial10ns of water, but 

Tons. 
The United States . . . . . . . . . . . . . . . .  ' "  • • . • •  14,000,000 
Great Britain • • . • . • . • • • . . . . • • . •  ; • .  ' "  • • . . •  9,000,000 
Germany. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  6,500,000 
Belgium . .  i .  . . . . . . . •  . . .  . . . .  . . . . . . . . . . . . . .  1 ,000,000 
France . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,600,000 
Russia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,009,000· 
Austria-Huugary . . . . . . . . . . . . . . . . . . . . . . . . .  1,000,000 
Sweden. . . . . . . . . . . . . . .  . .  . . . . .  . . . • . . . . .  . . • 760,000 
Spain . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  400,000 
Italy . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . 60,000 

Canada. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  160,000 

Totals. .  • .  . . . . . .  . .  . .  . . . . . . . . . . . .  86,460,000 

Tons . 
7,500,000 

5,000,000 
4,000,000 

950,000 
1,000,000 

600,000 
650,000 

500,000 
200,000 

130,000 
75,000 

20,605,000 

When we consider that the greatest q u antity of pig 
iron hitherto produced in any one year has been about 
25. 000, 000 tons, and that the largest output of steel iu 
a single year has been about 12, 000, 000 tons, it is clear 
that there is a considerable margin available for meet­
ing any possible increase of demand, and that there is 
little or no chance of such increase of demand leading 
to a material increase of the realized prices of either 
commodity. If a large demand springs up in the 
United States. and prices become inflated there in con­
sequence, Europe will step in with unlimited sup­
plies, while conversely, if the demand comes from out­
side markets, Europe and America will fight with the 
utmost vigor to secnre and hold the field. 

As matters stand at the present time, it is astonish­
ing how nearly the chief iron-producing countries of 
the world come to one another in the matter of prices. 
Between the United States, England, and Germany 
there is not, at the moment, a difference of more than 
10 per cent in the current prices of ordinary descrip­
tions of iron and steel. In other words, it comes to 
this, that prices are tending to a virtual equality in all 
the chief countries of the worli ,  except for special pro­
ducts, more or less indigenous to the different coun­
tries concerned. 

All this is, or should be, a source.of satisfaction and 
of protection to the outside markets, which for that 
reason should have the less hesitation in taking up 
new enterprises calling for large supplies of i ron and 
steel. When the United States began to im port steel 
rails from England, and for many years afterward, 
they had to pay from £10 to £15 per ton for them. To­
day the same country is prepared to supply steel rails 
to outside markets for less than £4 per ton at works. 

Manufacturers can hardly, in vie w of th e facts just 
stated, look for any very large increase of price. They 
may, of course, secure much more remunerative rates 
than those current for the last year or two. If they 
had not this prospect to look forward to, it would 
hardly be worth the while of the majority to continue 
in the business. But where supplies can be drawn 
froUl such a great variety of sources, the profits that 
were formerly easy become virtually impossible.-lron 
and Coal Trades Review, London. 
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The Paris I n lernallonal ExhlbUlon or 1900. 
I will be first a series of historical reconstructions, fol- is divided into two stages. The first, in which the 

The general plan of the next Paris Exhibition may lowed by the Pavil ion of the Ville de Paris and the cleaning of the goods is effected, consists in boiling 

now be regarded as practically complete, and it is pos- b uildings of the Horticultural Section, for which there with lime or soda, followed with a weak acid (termed 

sible to fill in some of the details that we have omitted will be at least 20 acres covered. At the back and a "  sour "), then with soap and soda, followed by a 

in our fOi'mer notices. The classification and allot· parallel with the river, on the road known as the wash. The second is the bleaching proper, in which 

ment com lIlittees have fixed the locations of each Cours·la·Reine, will be a long range of miscellaneous the goods are brought, for a definite length of time, 

group, and h ave also decided on the amoun t of space buildings-kiolSks, cafes, restaurants, etc. Opposite in contact with the actual bleaching agent, followed 

that shall be given to them ; the methods of facilitat· t he Trocadero there will be erected the Congress Hall, by a wasl1, aud a pas!!age through very dilute sui­

ing the circulation of the publ ic within and arouud which no doubt must be of very large proportions, see- ph uric acid, after which the goods are allowed to lie 

the Exhibition grounds have been decided on in prin· ing that congresses on every possible subject have be· in heaps for a time, then well washed. and dried over 

ciple, and after a few more questions of detail have come inseparable attendants on universal exhi bitions. revolving cans heated by steam. Modifications of the 

been determined on, the comple te project for this stu· On the opposite side of the ri ver, pavilions will be above processes have appeared from ti me to time. A 

pendous scheme, the cost of which is est imated at erected for the service of certain special foreign ex- notable one was that of Messrs. Mather & Thomp­

about 100, 000. 000 francs, or £4,000,000 sterling, will be hi bits, and near the Pont de Jena is to be placed the son, and is admirably suited for warps and piece 

submitted to the approval of the Chambers. The area very i mportant structure devoted to naval and mili· goods. The important feature in this process resides 

inclosed by the boundary of t h e  Exh ibition wil l be tary exhi bits, while close by will be the pavilion of i n  the use of carbonic acid gas, by which hy pochlor­

about 270 a:Jres, and of th is 100 acres will be covered ocean and internal navigation exhibits. Much care ous acid is liberated, which, in turn, effects the whit­

by buildin�s of all kinds. The actual size of the in- will be given so to arrange this water front of the ening of the fabrics. The previous remarks cover the 

closure will  therefore be less than hall' that of the exhibition that it shall be one of the most attractive essential points governing the bleaching of cotton, 

Chicago World's Fair, which is very fortunate both centers, and as during the evenings all the business and the same principles, with only slight alterations, 

for visitors and exhibitors ; on the other hand, the river traffic will be suspended, the position wiII be are applied to the bleaching of linen and j ute. -Indus­

covered area will be considerabl y larger, and a far ad mirably adapted for the numerous n ight fetes that trial Record. 

greater outlay is contem plated than at Chicago ;  the will form a special feature of the exhibition. For the • I .  I .  
pu blic may, therefore, antici pate a more satisfactory accommodation of visitors passing from one side of the I ncn bation Period or Diseases. 

resul t, bot h as rega l'ds the artistic effect of t h e  Ex· Seine to the other, there will be two new bridges, in The Clinical Socicty of London, wishing to estab­
hibition and their own comfort and convenience. We addition to the Pont de Jena and the Pont de l'Espla- lish a period of inoubation for various disease!'!, insti­
have already ex plained that it is intended to destroy nade des Invalides. As we h ave alread y stated. the tut,ed a series of investigations with the following reo 
the Palais de l' Industrie ; this work will not be so ample space on the Trocadero grounds will be chiefly suIts : 
�imple as might be supposed, as it must be carried out devoted to colonial exhibits, which it will be remember· Di phtheria. -In this disease the incu bation period 
wit h  d ue consideration for the numerous uses to wh ich ed occu pied so brilliantly the Esplanad e des Inva lides does not as a rule exceed four days and is more often 
the b uilding is put. One half  will be first demolished in 1889. Here will be assembled pavilions containing t wo days. It may also extend to five, six and seven 
-that facing the Seine. By this means a sufficient colonial produce, mission exh ibits, native villages, days. The i nfection may take place at any time in 
area will be cl eared for the COillm encement of the bazars, reproductions of famoUl, buildings, etc. Com· the course of the disease. Mild cases may spread it. 
great avenue which is to connect the Cham ps Elysees plete as no doubt this part of the exh ibition will  be, it Typhoid Fever. -This Illay vary within wide l imits 
with the bridge of the Esplanade des InvaIides, and is difficult to understand that it can be more perfect t welve to fourteen days, but not infr<lq uently it is 
for the erection of the new palace w hich is to stand on than the similar d isplay in 1889. As regards the C hamp less. As the disease is usually introd uced into the sys­
the righ t side of this avenu e. The other half of the de Mars, it is not the intention to erect here the long tem by food and drink, it is not carried from one per­
Palais de l'Industrie w ill be preserved for two years series of bu ildings more or less similar, such as forllled son to another, but several may get it from the same 
longer, during which time it wi l l  be used for the vari· the chief feat ures of the last two great Fren ch Exhibi· source. Contaminated water and milk is the usual 
ous exhibitions now held there. At th e end of t wo tions. The b uildings of the Beaux Arts and of the cause . 
years t h e  new palace w i l l  be completed, and the vari· Arts Retrospectifs are to remain, as well as the Ma· Epidemic Influenza or .. Grippe. "-The shortest in­
ous expositions can be accommodated, setting the chinery Hall. Between these, and on each side of the cubation period in this disease is from a few hours to 
other half of the Palais de I'Industrie free for demoIi· Champ de Mars, there will be erected long ranges of th ree or four days. It generally stri kes suddenly alld 
tion. Afterward a second permanen t  palace w ill be I buildings extending down to the Seine ;  these build ·  without war!ling. A patient may carry infection 
erected on the new avenue, and these, which wil l form ings are not to be uniform in design or in size ; the throughout the whole course of the d isease. 
prominen t features of the exh i bition, will remai n  as highest and most important will adjoin the Machinery Measles.-The incubation period of measles is usually 
monumen ts after its close. The Palais des Cha mps Hall, and they will gradually decrease in size toward short. It is counted from the date of the eruption, 
Elysees, on the right of the avenu e, will  con tai n the the Seine, where they will be relatively small. It is ex- w h ich decides the disease. 
exhibits of modern art ; on the opposite side will be pected that this arrangement will possess many advan· Mumps.-The incubation period of mumps is rather 
the build ing devoted to retrospective art. The former tages, among others those of an improved perspec- long, frum one to t wo weeks, and the chances of infec­
of these build ings will h ave two entrances through tive, and of showing at a glance the comparative im· tion diminish daily. 
rotundas, and giving access, on t!1e one hand, to the portance of the groups to which the buildings are de· Rubeola, Rotheln, or German Measles. -This has a 
Champs El ysees and on the other to the aven ue, voted. Near the Seine the smallest groups will be long incubation period, like ordinary mea81es, and its 
which will  be known as the Avenue de I'Esplanade des placed, or, at all eveuts, those which do not occupy infectivity diminishes in a day or two after the rash 
Invalides : it will form a vast rectangle with a central much space, and this systelll of graduation is to be ex· disappears. 
gallery and two wings, but the side nearest the Seine tended toward the Machinery Hall until the b uildings Variola or SmalIpox.-The incubation period of this 
will be open, and wiII, in fact, constit ute a small park are suffieiently large to receive exhibits of the most disease is from one to three days. 
that will be en riched with the choice trees and shrubs b ulky nature. It should be mentioued that this long Varicella, or chickenpox, has a period of fncubation 
so numerous in the Cham ps Elysees, and which will range of pavilions is to be connected by two galleries, sligbtly longer than variola. 
have to be displaced to a large extent in the alterations one on the ground level and the other on the first floor. • ' . , • 
that will be unavoidable. In the other wing of the It is to be regretted that the Machi nery Hall of 1889 is A.sia and North A.lBerica. 

building there will be a great covered court, which, to be preserved, yet it is dou btful whether it would be I would suggest a thorough exploration of the inter­
after the close of the eXhibition, can be uti lized for possible to devise a finer interior for the special p urpose continental tract which on the North Pacific unites 
horse and simi lar shows. for which i t  was designed. It will, ho wever, be much North America with Asia-the Aleutian Islands and 

It need hardly be said t hat practically all the trees altered by th e  creation 
'
of a vast salle des fetes in the Peninsula, the Beh ring Sea and Strait, and th e Pen­

in the C hamps Elysees will be preserved, though, of center, while the ungraceful exterior will be complete· insula of Kamtchatka. Where two continents ap­
course, man y of t h em will have to be shifted, and the ly masked by the range of miscellaneous pavilions to proach one another so closely and give evidence of 
landscape gardening very possibly improved t hereby. which we have j ust referred. having been united at seemingly no very ancient date; 
In one of the most picturesque locat ions in the park We are glad to see that there appears no evidence of where a connecting land bridge could not but most 
will be erected the pavilion of the government Sevres a vainglorious desire to make a record at the 1900 Ex· effectualIy influence the distribution of life, human, 
factory, where processes, as well as manufactured hibition with size of buildings ; on the contrary, a animal, alld vegetable, u pon two hemispheres-there, 
articles, will be shown. Th e Esplanade des Invalides, leading idea seems to be to reduce the dimensions as manifestly, the harvest of exploration must be great, 
which forms a part of the exhibition, will be con nect· far as possible and increase the num ber of structures. for bound in with the research are problems of deep 
ed with the Champs Elysees by a bridge that will be a There must be exceptions, of course, in this, such as significance, touching alike the SCIences of geology or 
good example of modern engi neering practice. It will in the two permanent buildings that are to replace the physical geography, ethnol ogy, geology and botany. 
be of steel , 360 ft. long and 328 ft. w ide : on this exten· Palais de l'Industrie, aud in the Electricity Building We ask ourselves the questions : If North America and 
sive platform galleries will Le erected and flower beds th at will form the main architectural feature on the Asia were united, when and how did the separation 
laid out. On the Esplanade there will be a series of Champ de Mars. But, as a rule, it would seelll that take place ? What heterostatic condition existing be­
magnificent structures bord ering on the main avenue, beauty rather than size, and true taste rather than tween the land and the water permitted of the incur­

and continuing the perspective commenced by the ostentation, will be t wo of the leading characteristics of sion of the sea or the dropping of the land ? To wh at 
Fine Arts palaces on the Champs Elysees. In this the exhibition buildings of 1900. -Engineering. extent was the union complete, and what were the 
part of the exhibition there will be the buildings de- • ' . , • initiatory steps that prefaced the fal l ?  What were the 
voted to the groups of education and teaching, the Bleachi ng Cotto... nature and extent of the animal and vegetable migra-
appliances and processes connected w ith literature, Cotton is never bleached in the unmanufactured tions of which the connecting- land mass permitted, 
arts and sciences, as well as with the decoration of condition , but in the manuiactured state is freq uently and which way did they in fluence the present distri­
buildings and with furniture. On the es planade all subjected to the process. As yarn, it is first " boiled bution of life upon the globe ? It what way was the 
the trees will be preserved, though possibly rearrang- out " WIth very dilute caustic soda, to remove the oil distribution of races effected or determined by that 
ed, and there wil l  be many smal l pavilions, scattered or gum, then washed or not. as desi red, then immersed I connecting bridge ? Plainly enougb the breadth of 
about this part of the exhibition, devoted to the prac· for one or t wo hours in a clear bath of bleaching pow· these q uestions indicates how vast is the field that is 
tical exhibition of proces"e!' associated with the indus· der, then washed to remove excess of bleaching liquor, 

I 
to be covered by the answer; and while it may be dif­

trial arts-bronze, ceramics, crystal and glass, the and finally passed through a very weak bath of suI· ficult to obtain these answel'S, they are surely locked 
working of precious metals, j ewelry, horology, leather phuric or hydrochloric acid. When in the condition : up with the rocks that form the conti nental border 
work, etc. The further end of the esplanade will be of warps (which may be 1, 200 yards in length), it is lands, the islands that dot the sea, and the submerged 
covered with buildings, and conspicuous among them subjected to the same treatment, except that special bottom land of the ocean. And when they will have 
will be a great portal placed immediately on the axis machi nes are req uired for the handling of threads of been obtained, they will constitute some of the 
of the cen tral aven ue, the bridge, and the avenue on such great length. In the form of woven fabrics pecu- worthiest contributions to geographical science the 
the Champs ElY!'lees. liar apparatus and special c are'and skill are required, records of which adorn the pages of d iscovery. It is 

We have already referred to the important role it is and great ingen uity is displayed in the mechanico· almost incredible that with so much prom ise in the 
intended that the Seine shall play in this forthcoming chemical part of the operation. Two systems are i n  exploration of this region so little should have been 
exhibition. It is proposed that not onl y  shall the use, which are known respectively as the high pressure accomplished. Easy of access, and well within the reo 
wide, sloping banks on each side of the river be utiliZ- ! and low pressure systems. The essential difference be- source of a moderately equipped expedition, the region 
ed, but that promenades shall be arranged on the j tween these lies in the length of time the {{oods are I should long since have attracted to it an army of 
water level. On the right bank of the Seine there subjected to the boiling. In both, alio, the operation scientists.-Prof. Angelo Heilprin. 
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A PETBOLEUJl TBICYCLE. 

The petroleum tricycle, which we ill ustrate, was de­

signed by MM. De Dion and Bouton, the well-known 

builders of automobile carriages, and weighs, when 

fully equipped, 88 pounds. The general appearance 

of the vehicle is like that of the ordinary tricycle. In 

addition to the motor, there are pedals for actuating 

the machine through the medium of sproc�et wheels 

and a chain. The tricycle is started, after mounting, 

by giving the pedals a fe w turns until the motor be­

gillS to operate, the pedals then cease to be used, and 

the rider need only steer the machine. In clim bing 

hills, the pedals are sometimes used as an auxiliary 

force. This combination of mechanical and 
human power permits of the rider enjoying 
the pleasures of locomotion without the aid 
of the motor or to economize the combusti­
ble when necessary. The motor is not com­
plicated. It is actuated by the explosion of 
a mixture of air and the vapor of the pe­
troleum. The explosion is effected by means 
of electricity. The motor is one-third of a 
horse power, the shaft making 800 turns per 
minute. With the aid of the motor and 
pedals it is possible to attain a speed of 
eighteen miles an hour. The carbureter has 
been dispensed with, its place being taken 
by a small pump, which is actuated slowly 
by the motor an i t.h us utilizes the petroleum 
drop by drop. Th e  clumsy and heavy 
water jacket has also been eliminated, the 
cylinder being cooled by contact with the 
air. 

A small satchel resembling a photo­
graphic camera is fixed to the frame in 
front. This satchel carnes a dry battery 
which will ru n the exploder for one hundred 
hours. It is connected with a spark coil by 

J t itutifit �mtritlu. 
vessel has twin screws and the hull is built out to sup­
port the shaft bearings. 

Of her building and equipment, Mr. Charles H. 
Cramp says : " No foreign materials entered into the 
construction of the h ull. It is of American model and 
design, of American material, and has been built by 
American skill and muscle. The existing tariff law 
gave us the privilege of importing, free of duty, all 
plates, tees, beams, angles, wire rope and composition 
metal that might be needed in her construction. Hut 
we did not take advantage of the law. On the con­
trary, we placed every order witn American rolling 
mills, forges and foundries." 

A PETROLEUM TRICYCLE. 

means of i n s ulated cord. The rider can stop the mo- Her interior furnishings are said to exceed in cost 
tor instantly by cutting off the current with a switch. and beauty anything of the sort afloat. There are ac-

MM. De Dion and Bouton propose to apply their sys- commodations for 350 passengers in the fir8t cabin, 250 
tem to the propulsion of a bicycle and h ope to realize in the second cabi n,  and 900 in the steerage. The 
the greatest possible speed of individ ual locomotion arrangements of berths and I'aloons and the flttings 
fr()m it. For our engravings and the foregoing par- and decorations embody American ideas of comfort, 
ticulars we are ind ebted to L'lIl ustration. and differ from the prevailing styles in European-built 

• • • • .. steamships. 
THE NEW ATLANTIC STEAJlER ST. LOUIS. In recognition of the courtesy of the American Line 

The new steamer St. Louis, of the American Line, in the bestowal of the name St. Louis on the first trans­
has had her sea trial, which proved highly successful, atlantic steamship of American m aterial and work­
and is now doubtless speeding on her first· voyage manship, the citizens of St. Louis have presented to 
across the Atlantic, her day of sailing from New I the beautiful steamship flnel y bound libraries for the 
York being June 5. On her recent trial at sea she first and second cabins. The citizens of St. Louis have 
is reported to have reached a maximum speed of also given ten ornamental glass windows for the first 
22 '75 knots, which gives promise of satisfactory per- cabin library room, and a full set of flags, including 
formance for her business trips. the American ensign and the h ouse flag in silk, and a 

The St. Louis is the first of a number of vessels burgee bearing the name St. Louis. 
authorized to be built under the special act of Our engraving is from a photograph of the St. Louis 
Congress {)f 1892, designed to encourage the building taken specially for the SCIENTIFIC AMERICAN, and 
of American steam 
vessels, and also to 
provide cruisers for 
the government in 
the event of the sud­
den outbreak of hos­
tilities. A s i s t e r  
shi p, the St. Paul, 
was recently launch­
ed from the yards of 
Cramp & Company, 
Philadelphia, a n d  
will soon take h er 
place with the St. 
Louis, on the line 
between New York 
and Southampton. 
F 0 u r magnificent 
boats, t h e  Paris, 
New York, St. Louis, 
and St. Paul, will 
then be in service, 
and four better ships 
it would be difficult 
to find . 

(JUNE 8, 18cJS. 
ascertaining whether the height of the thermometer 
had any causal relationship with the disease. By a 
comparison of data at one and another portion of the 
year he has found fresh prima facie evidence that a 
very close relationship of the sort in question does 
exist. Thus, allowing a period of fourteen days to 
elapse between the date of attack and death, seV6D 
days for average duration of fatal cases, and seven 
days for notification from the registrar of deaths, Dr. 
Priestley shows that the 4 foot thermometer h aving 
reached and passed 56 degrees Fab. , on July 2, the 
deatbs began to rise conSIderably a fortnight later, 
and contin ued high so long as the thermometer re-

gistered above that temperature, but that 

immediately the thermometer dropped be­

low the figure so, . too, the deaths from diar­

rhea fell and continued to fall until the dis­

ease ceased to appear in the death records. 

-British Medical Journal. 
' f  • .  ' 

lotere.ti o lr  Archreologlcal Dillcoverle •• 
According to a note in the London Times. 

the excavations by the American School at 
the Heraion of Argos, under the direction of 
Professor Waldstein, which were resumed 
this spring, have been very successful. Two 
hundred and fifty men have been em ployed 
on the work. Besides the two temples and 
five other buildings previously discovered, a 
large and well-preserved colonnade 45 meters 
long has now been found, 25 feet below the 
surface south of the second temple. The 
discoveries include parts of metopes, two 
marble heads of the best Greek period, a 
hundred objects in bronze and gold, gems, 
vases and terra cottas of the Homeri c  peri­
od, as well as n umerous scarabs and several 
Mycenean tombs with Argive inscriptions 

on bronze, prouably of a religious character. The ex­

cavations, which are now in the fourth season, will be 

completed this year. They rival the French excava­
tions at Delphi in magnitude and importance, repre­

senting all the periods of Greek life from prehistoric to 
Roman epochs. 

The New N avy RUle • 

The new navy rifle is the invention of J. P. Lee, of Con­
necticut, and was recommended by the Small Arms 
Board after many experiments. By many the new gun 
is believed to be superior to the Krag-Jorgensen rifle 
which is now supplied to the army. The navy rifle is 
lighter, thus enabling the sailor to carry 50 more 
rounds of ammunition than the soldier, and gi ves a 
flatter trajectory. The rapidity of fire is very great, 
five aimed shots being fired in three seconds. The 
total weight of the guu with straps is 8M pounds, which 
enables the sailor to carry 200 rOllnds of ammunition. 
The barrel is 27 inches long, the trigger is at all times 

un der control and 
there is no danger of 
accidental fire, while 
the magazine clip is 
the lightest in use. 
The fire is very accu­
rate at 2, 000 yards, 
while at 5, 000 yards 
the b u l l e t would 
pierce two or three 
men in a row. It 
would penetrate the 
bod y of a man at a 
d i s t a n c e of 6, 000 
yards. The barrel is 
made of nickel steel, 
w h i c h is  now so 
largely used in ar­
mor plates. The re­
sults of the test of 
new Lee gun have 
been so satisfactory 
that it is expected 
t h a t  the national 

'guard may adopt it 
in some States. 

• • •  
The St. Louis is 

554 feet long over all 
and 536 feet on the 
load water line, with 
an extreme beam of 
63 feet, and draws 26 
feet of water, her THE NEW ATLANTIC STEAMER ST. LOUIS. 

THE total output 
of new cars duri ug 
the past fi ve months 
is estimated by the 
Railroad Gazette to 

gross register being 
11, 000 tons. She has six decks and nine water-tight 
com partmen ts, without any openinW! or doors in the 
intervening bulkheads. Her hull is of steel, the plat­
ing being three-quarters of an inch thick, and the 
frames and beams channel-shaped. The engines are 
quadruple expansion, designed to afford 20,000 horse 
power, the four cylinders being 36, 50, 71, and 100 
inches in diameter respectively, and the stroke being 
60 inches. There are six steel double-end boilers, each 
20 feet long and 15 feet 7% inches in diameter, and de­
signed to furnish steam at 200 pounds pressure. The 

shows the vessel steaming up the bay of New York on 
her way to her pier at Fulton Street. 

• • • • • 
Diarrhea aod Earth Temperatnre •• 

The close relationship between ril'e of diarrheal 
mortality and rise of earth tem perature is strikingly 
shown by Dr. Priestley in his report for the past year 
for the borough of Leicester. Dr. Priestley studied 
carefully the death roll from diarrhea in those weeks 
wherein the temperature at 4 feet below the surface 
reached or exceeded 56 degrees Fab. with the view of 

have exceeded that 
of the entire year 1894 by 5,000. The total number 
contracted for is 22,030 ; th ese figures are for freight 
cars only. The passenger cars ordered amount to 72, 
with contracts for 13 more to be given out shortly. 
This represents an investment of over $10,000, 000. The 
decrease in the cost of cars to the railroad com panies 
has been very considerable in the last few years. 

THE share of land falling to each inhabitant of the 
globe in the event of a partition might be set down a.t 
twenty-three and a half acres. 
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TERRIFIC POWER OF NITRO-GLYCERINE. 

We are indebted to Mr. William C. Siebold, Jr. , our 
valued correspondent at Fort Wayne, Ind. , for the 
photograph from which the accom panying engraving 
was made, showing the effect upon a roadway where a 
recent explosion of nitro-glycerine took place. The 
scene of the explosion was near the city of Bluffton, 
Ind. Our photo was made 
three hours after th e ex­
plosion. The Fort Wayne 
Sentinel gives the follow­
ing particulars ' 

Early on the morn i n g  of 
April 26 William Ulmer, a 
young man eighteen years 
old and unmarri r 1, a 
driver for the Em pire 
Glycerine Company, which 
is furnishing nitro-glyce­
rine for the companies en­
gaged in sinking oil wells 
in the Montpelier field, 14 
miles distant, started from 
the mills in a t wo-horse 
wagon to take 720 quarts, 
about 1, 200 pounds, of 
nitro-glycerine t o t h e 
Montpelier fields. 

About 9 A. M., when t wo 
miles southeast of the city 
of Bluffton, near the Pow­
el1 farm, his wagon struck 
the root of a tree and up­
set and the explosion of the 
nitr()-gl ycerine i mmediate­
ly followed, carrying death 
and destruction in its 
wake and creating a scene 
of horror which it is im­
possible to correctly de­
scribe. 

J titutif it jtUtritJu. 
this district a few days before the picture was made. 
The nature of the damage shows plainly on the edges 
of the leaves. Man y of the leaves were 6 feet in dia­
meter, wtth rims 6 inches high. Will this plant com­
pare favorably with good specimens grown under glass 
in England ? I have often stood on leaves to satisfy 
doubting visitors. The heaviest person I ever photo_ 

Chronicle, one of which was reproduced in fine style· 
The Chronicle says : 

" It shows what may be done in the open air by an 
enthusiast. The pond in which the Victoria is grow­
ing is heated by hot water pipes in connection with an 
ordinary greenhouse boiler. The temperature of the 
water is kept up to between 75° and 85°. Toward the end 

of the season the water 
often falls to 65° or even 
60° without injury to the 
plant . 

. •  It was in the year 1851 

that Messrs. Weeks, who 
then owned the nursery in 
the King's Road, Chelsea, 
now in the possession of 
Mr. William Bull, succeed­
ed in flowering the Victoria 
regia in the open air; the 
first flower opened on 
April 16. On July 12 of the 
same year, it is recorded 
that. the plant had been in 
bloom for three weeks, six­
teen blossoms having been 
expanded in that period. 
Gold fish m ultiplied so 
abundantly in the tan k 
that it was calculated that 
the sale of these fish would 
eventual l y  lJearly cover the 
cost of the experiment I 

The wagon, the driver, 
and the horses were blown 
to atoms, and when the 
people living in the neigh 
borhood arrived at the 
place where the explosion 
occurred not a trace of 

A WAGON LOAD OF NITRO-GLYCERINE EXPLODES. 

.. The Victoria always at­
tracts attention from the 
sing ularity and noble ap­
pearance of its foliage, but 
there are many of the 
Nymphreas of nearly t>qual 
beauty t.hat m ight be 
grown under like con­
di tions, such as the very 
large blue Nym phrea gi­
gantea, the Cape N. seuti­
folia. the p urplish N. zanzi­
baremds, the primrose yel­
low N. amazonum, the 
white lotus and its rose-

either of them could be discovered, they having been 
torn i nto a thousand pieces and carried miles a way. 

Several large trees in the vicinity were torn up by 
the roots and carried many feet away, and the window 
glass in the houses for two miles around was broken 
by the force of the explosion, which made a hole in the 
ground 15 feet deep, 60 feet across the top, and 35 feet 
at the bottom. 

All that was found of Ul mer, the driver, was a part 
of his cloth ing, and this was nearly a m ile away from 
the spot where he met his death. Pieces of the horses 
were also found at about the same distance from the 
spot, as were also parts of the demolished wagon_ 

The force of the explosion was plainly felt in this 
city, althoug-h B l uffton is twenty-five miles away, by 
the rattle of windows in the houses, and many persons 
thought it was due to an earthquake shock. The same 
"hock was also felt in many towns for m iles around 
.Bl uffton. 

Cattle were killed in fields around the scene of the 
explosion and many runaways 
of frightened horses occurred at 
Bluffton. 

THE VICTORIA REGIA IN NEW 
lERSEY. 

It has been supposed to be dif­
ficult to grow th i s  remarkable 
plant in this cli mate, owing to 
the warm temperature required. 
But Mr. S. C. Nash, of Clifton, 
N. J. ,  has admirably succeeded. 
A recent number of the Garden, 
London, gives an engraving, 
which we copy, made from a 
photograph sent by Mr. Nash to 
our cotemporary, t o g  e t h e  l' 
with the following particulars : 

This specimen had t wenty 
leaves in different stages of 
growth above water, a fine 
flower, and two buds. The seed 
was started in the greenhouse 
early in March . The plant was 
moved to the outdoor pond 
about the m iddle of May, from 
which time till July 4 it had 
the protection of a sash. Thp. 
sash and frame were then rp.moved. The first flower 
opened July 14, and was followed by thi rty others in 
succession, the last one opening October 4. Four 
flowers were permitted to mature seed, yielding re­
spectively 188, 458, 293, and 569 large, plump, heavy 
seeds. Unfortunately, three of the young leaves were 
injured by a severe thunderstorm which passed over 

graphed on an unsupported leaf weighed 174 pounds; 
add weight of rack (9 pounds) made of laths, and 
placed on the top of the leaf to distribute t he pressure 
and protect the web of the leaf from the sharp shoe 
heels. The total weight was in that case 183 pounds. 
I vouch for the abEOlute accuracy of these statements. 

I have nearly all the varieties of Nymphreas, or 
have had them, both hardy and tender. Some I have 
discarded as not worth bothering with. The only one 
that proved too much for me was N. sphrerocarpa 
(the S wedish pink lily). I have paid as high as 
32s. for a small root of th is species or variety, but 
though I have tried several times, I ha ve not succeeded 
as yet. 

Nelumbium speciosum does grandly here out of 
doors. A neighbor of mine planted one tuber of this 
in a natural pond (about 1)4 acres extent) in 1892. 1 vis­
ited this pond last year in August, and do not hesitate 
to say there were more than 1, 000 blooms and b uds i n  
sight. A t  my request he cut t h e  largest leaf w e  coul d  

THE VICTORIA REGIA IN NEW JERSEY. 

see. The stem measurf'd 10 feet 6 inches i n  length and 
the leaf 42 inch es in breadth. This was, by 6 inches, 
larger than any leaf I had previously measured. In my 
opinion the N. speciosum bears the handsomest flower 

colored varieties, and a 
large number of other;:;. Ot her aquatics, such as Lim­
nocharis, Pontederia, Pistia, Sagittaria, might be 
grown in the same way. Most of these may be grown 
from seed or, as in the case of Nym phreas, from tubers, 
which may be kept through the winter in bottles, a 
slight aUlount of moist ure only being maintained. It 
is not given to every one to utilize hot water pipes as 
Mr. Nash has done, but they need not repine on that 
account, as few th ings are more beautiful than our 
ordinary water l ilies, and especially the new varieties 
introduoed by M. Latour Marliac. The tu bers may 
be planted in mounds, or �unk in baskets of loam, en­
riched with decayed manure, and cased over with peb­
bles for the purpose of mai ntaining the earth in the 
baskets. Full exposure to the sun is  essential . Mr. Nash 
has reason to be proud of his water garden, and the 
photographs taken by himself show that, as well as h is 
garden, he cultivates photography with success." 

GLASS 
• I e  • 

BRICKS.-Some g-lass bricks of the system 
Falconier were exhibited from 
the glass works, Adlerhutten, in 
Penzig, Silt>sia, at a recent meet­
ing of the Vereins zur beforder­
ung des G artenbaues in Berlin. 
These b ricks are intended to be 
usqd in constrncting the walls of 
plant honses and winter gardens, 
and they are made out of blown 
glass, and closed under 500° of 
heat. They possess internally 
a hollow of about one-third of 
their entire contents, which, 
being fil led with rarefied air, 
acts as a non -conductor of heat. 
They are joi ned together with 
cement, by which a rigidity is 
obtained which points to the 
possi bility of their being em­
ployed as roofing' in semicircular 
form, without any use being 
made of iron as a sup porting 
structure. In hOll�es built of 
this material, t h ere must be 
many advantages not obtainable 
by other m odes of const,ruction 
with other materials, including 
greater economy in heating. No 

window� are necessary, although, for the purpose of 
enabling a person to look outside, these fittings might 
be supplied. 

. ' . . . 
that grows, everything considered. S. C. NASH. A CARP taken out of the water may be kept alive for 

o ver twelve hours by a piece of bread soaked in brandy 
to the Gardeners' placed in its mouth. 

Clifton, N. J. 
Mr. Nash also sent photographs 
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The Ambula uce Bicycle. 

To the Editor of the SCIENTIFIC AMERICAN : 
Under the caption of " A  Ne w Use for the Bicycle," 

in your issue of 25 ult. , credit is given for its intro· 
duction and invention as an ambulance to a Dr. Honig, 
of Berlin.  This seems to be an error, for the first am­
bulance bicycle, with litter, splints, and medical outfit, 
was designed and invented nearly two years ago by 
the Medical Director of the Naval Hospital at Chelsea, 
Mass. , and application was made to the Pope Manu­
facturi ng Company; of Boston, to introduce it into 
that city. G. 

... . I • •  
Chl� e  Whistles o n  Passenger Engines. 

To the Editor of the SCIENTIFIC AMERICAN : 
In your issue of May 18, 1895, appears a short article 

on this subject. In this article the principal reason 
for urging the use of gong whistlt's on passenger loco­
motives has been enti rely overlooked. To the traveler 
it is a very com mon sight to see the waiting passengers 
come pouri ng from the waiting room on hearing the 
whistle of a coming lotlomotive, which, to their dis­
comfort, is only an incoming freight. The passeng�rs 
may repeat this a few times before hearing the proper 
whistle, which m ust also be inquired after or investi­
gated. 

I h ave learned to distinguish the whistle of the pas­
senger locomotives which concern me most, and 
although I may be several blocks from the depot I 
know just how much to q u icken my pace if I desire to 
meet them. It is to be hoped that other roads will 
lose no time in profiting by the good example set by 
the Pennsylvania Railroad. L. C. MANN. 

ElectricitY 10 th e Bleaching oC 'rextlle Fibers. 

BY LOllS J. )(ATOS, CHEMICAL ENGINEBB. 
Of all the many and varied uses to which t.he electric 

current is put, there is none'of more interest to the tex­
tile chemist than its application to bleaching. It 
'ihould be explained at the outset that electricity per 
Be is totall y  devoid of any bleaching properties, and 
that, the texti le chemist si m ply avails himself of the 
property of the electric current to effect certain chemi­
cal decompositions, which he is able to utilize advan­
tageously in his art. 

The earliest attem pts to use electricity for this pur­
pose are somewhat clouded ill obscurity, but it is cer­
tain that the credit for the first commercially available 
results are d ue to Mr. Eugene Hermite, the inventor of 
the process I am about to describe in detail. 

The bleaching I1q uor employed in this process is pro­
duced by the action of the electric current UPOIl an 
aqueous solution of a metallic chloride. The one 
found to be most desirable, owing to its greater econo 
mical value, is that of magnesium, although the chlo­
ride of calciu lll or of aluminum may be used lIrith the 
same result. As will  be readily understood, upon pass 
ing a current th rough such a liquid, there occurs a 
simultaneous decomposition of the chloride present 
and the water. The result of this electrolytic action 
is the si m u l taneous li beration, at the positive pole, of 
chlorine and oxygen. These two gases-in the nascent 
state-unite at the positive pole, with the prod uction 
of an unstable com pound possessing, to a very great 
degree, effective decolorizing properties. Simultane­
oUl:'ly also, at the negati ve pole, the action of the cur­
rent liberates magnesium, and as the magnesi um 
instantly d ecomposes an equivalent of water, we 
obtain, as prod ucts of this reaction, hydrogen and 
oxide of magnesiuTll . 

Now, i f  we add to $he electrolyzed solution, or bleach 
bath, some vegetable fi�l'-for example, digested and 
washed wood pUl p-the oatural coloring matter of the 
fiber is destroyed by the- highly oxidizing power of the 
chlorine-oxygen compound previously mentioned, and 
the chlori ne, which is now set free, immediately unites 
with the hydrogen, forming hydrochloric acid, and 
t his, in turn, in the presence of the magnesium oxide, 
dil>solves that su bstance, re-forming the original salt 
in solution. After the pulp has become sufficiently 
bleached, the liquor is drained off, run back into the 
decom posing or electrolyzi ng vat, and, after the 
add ition of a slllall quantity of fresh magnesic chlo­
ride, it is ready for anotlier operation, on passing the 
current. The pulp only requires to be washed, as is 
ordinarily done at the present time in the common 
bleaching powder proeesB. and l h e a  ready for con­
version into paper. 

Thus we see that but two elements are consumed in 
the operation-electricity and the coloring matter of 
the sut stance to be b leached. 

The electrolyzer, wh ich is the most important piece 
of apparatus in the plant, consists of a vat or tank, of 
galvanized iron, provided with a tube of zinc, perfor­
ated with holes, in order to facilitate the circulation of 
the liquors. The nea-ative electrodes are made of zinc 
in the shape of disks, and are secured to horizontal 
shafts, which, by proper gearing, are caused slowly to 
revolve. Between each pair of these disks are placed 
the positive electrodes, each of whioh oonsists of an. 
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ebonite frame, holding, with the necessary firmness, a superposed, but, by employing the conditions advised 
net or perforated strip of platinum. Each of these for the bleaching of slubbing, the difficulty is over­
pieces of platinum is soldered by its upper edge to a come. The cotton is acted upon by the bleach liquor 
piece of lead and is completely isolated. Every frame of suitable strength, and, owing to the rapid action of 
of the positive poles communicates by mt'ans of a piece the solution, the fibers are bleached d uring the ingress 
of lead to a ba.r of copper which traverses the electro- of the liquid. 
lyzer. Electrolytic Bleaching of Yarn and Cloth. -These 

The bar of copper to which the positive electrodes offer the fewest obstacles. Y�rn is bleached in a series 
art' attached is in communication with the positive of tanks supplied with the solution of constant strength 
pole of the dynamo. The current is distributed from the electrolyzeI'. Cloth is similarly treated, ex­
through all the electrodes of platin um, and passes cept that it can be passed through the bath in a con­
through the liquid to the disks of zinc forming the tinuous form. 
negative electrodes, which are connected by means of Electrolytic Bleaching of Linen and Hemp. -These 
the tank or vat with the ne 1;ative pole of the dynamo. fibers differ very much from cotton in the amount and 

In order to maintain th e negative electrodes at the nature of the extraneous matters which they contain. 
proper distance apart, ebonite blades are fastent'd to Linen is made from the fibrous part of the flax plant . 
the positive electrodes. At the lower portion of the The flax fibers are bound together by a cement like 
box or tank is a gate or door, w hich permits of access SUbstance. which must be removed in order to isolate 
t.o the apparatus for cleaning ; a valve is also provided the individual fibers. The removal of this sub�ta nce 
for drawing off the liquor, should this become neces- constitutes the very important process of " retting." of 
sary. which several methods are carried on . The oldest and 

When several electrolyzers are employed in a battery, perhaps the best known is the retting by fermentation, 
the negative pole of one is connected to the positive which is a kind of rotting of the ligneous matter. 
pole of the next in the series, and so on to the last After this is removed, the subseq uent operations of 
one. bleaching and dyeing are in order. It has been found 

The current strength ordinarily employed i n  the that if these fibers are subjected to the action of the 
electrolyzer is from 1 to 1 '2 am peres, and with a corre- electric current in the bleach tank, the oxygen, which 
sponding electro-motive force of 5 volts. Instruments is given up very readily, oxidizes the constit uents of 
for measuring the strength of the current are placed the vegetable cement,  converti ng them into resinous 
in the circuit, and give at any moment a record of the bodies, and thereupon at once proceeds to exercise its 
force utilized. bleaching powers. When the fibers have assllmed a 

The electrolyzers requ:re no special attention. About yel lowish or reddish color, the oxidation is finished, 
once in every month the apparatus

' 
is thoroughly further treatment in the electrolytic bath is stopped, 

cleansed with water applied by means of a rubber the material is removed an d subjected to the action of 
hose through the door previously mentioned ; it is not boiling caustic or carbonated alkalies, either with or 
necessary to dismantle it for the purpose. The wear I without pressure. This boi ling operation effects the 
of the electrodes, in consequence, is very slight. more or less complete removal of these resinous bodies, 

The cond uctors, which join the electrolyzers and and leaves the fiber in a very clean and free condition, 
which bring the current from the dynamo, are made ready for further treatment. To bleach,  all that is 
of bars of commercially pure coppt'r ; the cross sectional now necessary is to subject the fibers to a simple pass­
area of these bars varies with the distance between the age through the electrolytic 801ution, when a white of 
dynamo and the electrolyzeI'. extreme brilliancy is obtained, an d a silky feel is im-

It is always advisable to locate the dynamo and the parted to the fibers, which can be obtai ned by no 
electrolyzer as close to each other as possi ble. other process, if the fibers have been ret ted in the 

The Dynamo. -For this work a very strong t.ype of ordinary manner. 
machine is required, and it should be so constructed Electrol ytic Bleaching of Linen Threads.-Th reads 
as to be capable of yielding its maxi mum duty-run- made of electrically retted fibers are of great purity, 
ning day and night. containing, besides cellulose, the natural coloring mat-

The Bleach ing. - Bearing in mind the remark pre- tel', and the resid ues of the ve!!:atable cement, and, 
viously made respecting the peculiar action of chlorine from what has preceded, it is  easi l y  seen that the 
upon animal fibers, it will be understood that the bleaching of yarns is devoid of any difficulty. In com­
electrolytic proct'ss is , inapplicable to them. We will parison with the ordinary bleaching powder process, 
confine our remarks, in consequence, to the bleaching that of Hermite has the decided ad vantage that. the 
of vegetable ti bers, in connection with which m uch liberated gases, w hich do the bleaching, do not, as is 
has already been accom plished with the process, and the case in the old method, act inj uriously upon the 
where there is still room for important im provements. fibers. A modification of cellulose-termed " oxy-cellu-

The fiber of most importance i�, of course, cotton, lose "-is formed in the old process, which is respon-
and of this I shall speak first. sible for a considerable loss of fiber. 

Cotton occurs in the form of a silky hair, which, Electrolytic Bleaching of Jute.-This fibrous Ilub-
when examined under the microscope, is revealed to us stance is one of a group closely allied to linen, but it 
as a flattened tube, JDore or less twisted, and of a has been q uite impossible to bleach it on account of its 
pearly white color. It consists almost wholly of cell u- feeble resistance to oxidizing agents. By way of com­
lose, with certain admixtures natural to it, such as parison, I will describe the method generally in use, at 
moisture, several coloring matters-collectively termed the present time, for bleaching this substance : 
" endochrome " oils-and a certain amount of inorganic The goods are' scoured in a bath contaiuing half of 
salts. The quantities of these admixed substances one per cent of silicate of soda, and kept at a fair heat ; 
peculiar to cotton are small, but, in the processes of next they are washed and passed through a bath of 
converting the crude fiber into a man ufactured pro- sodium hypo�hlorite, containing about one per cent of 
d uct. certain other substances are added, such as oils, available chlorine ; then well washed, passed through 
fats, starches, sizes, mineral matters, etc., all of which a weak bath of hydrochloric acid, and washed again. 
m ust be removed before the goods can be properly ThEl bleach ing by the Hermite process, which resem bles 
bleached. To do this it is necessary to subject the that for linen, consists in the preliminary removal of the 
goo.ls to a preliminary boiling or scouring. cutose and vasculose (vegetable cement) by con version 

Electrolytic Bleaching of Slubhing.-In this state, into resinous bodies, and the extraction of these by 
cotton is difficult to bleach, owing to the mechanical treatment with soda or other alkali. The actual 
obstacles, nevertheless it is dont', and with remark- bleaching is done by means of the electrolyzed solu­
able success. Preli minary scouring is out of the ques- tion, worked in a tank, in th e same manner as with 
tion, and the electrolyzed solution is allowed to act the ordinary chloride of lime process.-Textile lndus­
directly on the material. The contained waxy matters, tries. 
and those which are insoluble, are not acted upon by 

----------�.�,�,�.-----------

the solution, but the latter causes a decomposition of 
the coloring matter, which is converted into carbonic 
acid. The pectic acid is changed into a sol uble pec­
tate of ma gnesia, and the remaining mineral matters 
are dissolved. The greatest difficulty encountered is 
in causing the liquid to penetrate evenly into every 
part of the slubbing, but this is ovt'rcome by the use 
of pressure. 

The length of time required for the immersion varies 
according to the color of the cotton treated, to the 
degree of white desired, and also to the amount of 
chlorine and oxygen contained in the solution. Com­
pared with the old method of immersion in tl}e chloride 
of lillie solution, the time can be very greatly prolong­
ed without inj ury to the fibers. After bleaching, the 
cotton is removed, and carefully washed with water 
slightly acidulated with sulphurie acid ; this is follow­
ed with a rinse, the excess of water is removed, and 
the stuff is finally dried in the ordinary way. 

Electrolytic Bleaching of Cotton on Cops and Bob­
bins. -Some difficulty is experienced in successfully 
bleaching yarn that is wound upon tubes or spools, 
wina to the resiltanoe offereel bJ' the thread. when 

The Pottery Tree. 

One of the most peculiar vegetable products of Bra­
zil is the Moq uilea utilis, or pottery tree. This tree 
attains a height of 100 feet, and h as a very slender 
trunk, which seldom much exceeds a foot in dianleter 
at the base. The wood is exceedingly h ard, and COIl ­
tains a very large amount of silica, but not so m uch as 
does the bark, w hich is largely employed as a source 
of silica for the man ufacture of pottery. In prepari ng 
the bark for the potter's use, it is first burned, and the 
residue is then pulverized and mixed with clay in the 
proper proportion. With an equal quantity of the two 
i ngredients, a superior quality of earthen ware is pro­
d u ced. This is very durable, and is capable of with­
standing any amount of heat. The nati ves employ it 
for aU kinds of culinary purposes. When fresh the 
bark cuts l ike soft sandstone, and the presence of the 
silex may be readily ascertained by grinding a piece of 
the bark between the teetb. When dry it is generally 
brittle, though sometimes difficult to break. After be­
ing burned it cannot, if of good quality, be broken up 
between the fingers, a mortar and pestle being required 
to orush it. 
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Our Country's Pro�re.s as Seen by a Foreigner. 

The English statistician, Michael G. Mulhall, pub­
lishes, in the June number of tbe North American 
Revie w, an article on " The Power and Wealth of the 
United States. " Mr. Mulhall's conclusion is  that : 

" If we take a survey of mankind i n  ancient or mod­
ern times as regards t h e  physical, mechanical, and 
intellectual force of nations, we find nothing to com­
pare with the United States in this present year of 
1895, and that the United States possess by far the 
greatest productive power in the world. "  

Mr. Mulhall shows that the absolute effective force 
of the American people is now more than three times 
what it was in 1860, and that the United States possess 
almost as m uch energy as Great Britain, Germany and 
France collectively. and that the ratio falling to each 
A merican is more than what two Englishmen or Ger­
mans have at their disposal. He points out, by a care­
ful com parison bet ween the conditions in these di fferent 
countries, that an ordinary farm hand in the United 
S t ateR raises as much grain as three in England, four in 
France, five in Germany, or six in Austria . One man 
in America can prod uce as mnch flour as will feed 250, 
whereas in E urope one man feeds only thirty persons. 

M r. Mulh all caUs special attention to the fact that 
the intellectual power of the great rep ublic is in har­
mon y with the industrial and mechani­
cal, eighty-seven per cent of the total 
population over ten years of age being 
able to read and write. 

" It may be fearlessly asserted," says 
he, " that in the history of t h e  human 
race no nation ever before possessed 
41,000, 000 instru cted citizens." 

The post office returns are appealed 
to by Mr. M ulhall in support of this 
part of his statement, these showing 
that, in the n umber of letters per 
inhabitant yearl y, the United States 
are m uch ahead of all other nations. 

According to the figures of Mr. Mul­
hall the a verage ann ual increment of 
the United States from 1821 to 1890 was 
nine hundred and one millions of dol­
lars, and be adds that " th e  n e w  
wealth added durin g a single genera­
tion-that is, in t h e  period of thirty 
years between 1860 an d 1890-was no 
less than forty-nine milliards of dol­
lars, which is one milliard m ore than 
the total wealth of Great Britain."  

Classifying the whole wealth of  the 
Union under the two h eads, urban 
and rural, Mr. Mulhall finds that rural 
or agricult ural wealth has onl y quad­
rupled in forty years, while urban 
wealth has m ultiplied sixteen-fold. 
Before 1860 the accumulation of wealth 
for each rural worker was greater than 
that corresponding to persons of the 
urban classes ; but the farming inter­
ests suffered sev('rely by reason of the 
civil war, and since then the accum u­
lation of wealth among urban workers 
has been greatly more than t h at 
among rural workers, a fact which Mr. 
Mulha ll t h in ks explains the influx of 
population into towns and cities. 

In a series of figures Mr. Mulhall 
shows t h at t h e  .. rise in weal th and 
increase i n  wages came al most hand 
in hand." I n  dealing with the de­
velopment of farm values, he makes 
the following statemen't : 

" If the United States had ne> urban 
population or industries Whatever, the advance of 
agricultural interests would be enough to claim the 
admiration of mankind, for it h as no parallel in 
history." 

.. , e ,  .. 
'rhe Ahnaden quieksilver Mines in Spai n .  

The complete statement of the work done at the 
Almaden quicksilver mine for the y ear 1894, as given 
by the Revista Minera, is  important and of much 
intflrest. D uring the y ear there was excavated at 
Almaden 6, 680 cubic meters of ore, and only 561 c ubic 
meters of barren rock h ad to be taken out. Most of 
the mineral was obtained in the crosscuts and galleries 
on the 12th level, and it was on t h is level that most of 
the stoping has been done during the year. The per­
manent work required the construction of 8, 309 cubic 
meters of masonry in the various galleries and cham­
bers. In weight the extraction for the year amounted 
to 19, 428 metric tons of ore and 1, 828 tons of barren 
rock. 

In the furnaces of the Almaden during the year 1894 
there were 18, 744 tons of ore treated, which produced 
altogether 44, 521 flasks of  quicksilver, representing a 
total weight of 1, 535, 988 kilos. of quicksilver, the ave­
rage yield of the mineral treated having been 8 '19 per 
cent. This shows an im provement over the preceding 
year, when the yield was only 7 '82 per cent. The fur­
naces were run for seven months of the yea.r, hayjn� 
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been shut down through the hot season, from May to 
September inclusive. The highest yield reported was 
8,059 flasks, in December, and the lowest 2,912 flasks, 
in October. 

.. . . . .. 
A NAUTICAL BICYCLE. 

La Ilustracion Espanola y Americana describes a 
new boat invented by Don Ramon Barea, of Madrid, 
which is said to pass over the water with ease and 
rapidity. T h is machine is composed of two cases of 
steel, which serve as floats and are connected by cross 
bars. In the space bet ween the two, and near the stern, 
is a paddle wheel operated by pedals something like a 
bicycle. 

This nautical bicycle weighs about 100 pounds. Its 
construction will be readil y understood by a glance at 
our engraving. The machine was lately tried with 
m uch s uccess. Mr. Barea demonstrated the facility 
with which he was able to pass over the water on his 
machine. The vessel is steered by Ii. small rudder at 
the stern. The speed which can be obtained is about 
six miles per hour. The apparat us is well s poken of 
in Paris. It may be used upon lakes and rivers with 
success. 

Examples of  aquatic contrivances, something like 
the above, have heretofore been publish e d  in the 

A NAUTICAL BICYCLE. 

SCIENTIFIC AMERICAN. In our numbers for Novem­
ber 8, 18HO, and February 14, 1885, illustrations will be 
found. 

Egyptologlcal • 

The tomb of Senmut, the famous architect of th e 
temple of Queen Hatasu, has j ust been discovered by 
Mr. Newberry, of the Fund, and Professor Steind0rff 
at Gurneh, consisting of three chambers elaborately 
decorated. 

Professor Petrie announces that he has discovered 
the graves and remains of a hitherto un known race 
on the soil of Egypt, and that his work the past season 
prod uces results " filling the greatest blank in Egyp­
tian history. " He claims for them a period betwf'en 
the fourth an d twelfth d ynasties. Th is, if  true, dis­
pels the notion, at first conveyed, that he had found 
evidences of a prehistoric race. He thinks the race a 
cross between t h e  Libyans and the Amorites. They 
used metal and flint, and the variety of fineness of 

ed by the chief results of the excavations last year at 
Coptos by Mr. Petrie, which h e  considers to have 
yielded prehistoric fragments of arch aic sculpture and 
terra cotta. Among the sculptures are the colossal bead 
of a bird, a lion's head, and the head of the god M inz, 
the rest of whose statue is en route. We cannot assert 
these remains to be prehistoric. but may indulge the 
fond belief that they belong to Egypt'!:! mythic era. 

Captain H. G. Lyons, R. E., of the Fund, has pre­
sented the same museum with stelre of the twelfth 
dynasty, found on the site of the temple at Wady 
Haifa, and with t wo hieratic stelre from the village of 
Mut in the Dakhla oasis, which refer to the artesian 
wells in that district and the water supply. 

The value of the Archreological Survey department 
of the Egypt Exploration Fund, whose chief mission 
is the recording of important inscriptions, w hich are 
being constantly obliterated, is well illustrated in a 
letter from Professor Sayce. At EI-Kah, near an 
ancient well and under the cliff, he found a platform 
of rock which had been cut for the foundations of a 
chapel of some size. Here he discovered many texts 
relating to the Old Empire, includ ing o n e  of special 
value, as it gave the names of two tem ples built on the 
spot in t h e  period of Pepi of the sixth dynasty. One 
of them was named Kenb-set (Corner of the Mountain). 

T h e  texts are so numerous that weeks 
of labor would be req uired to tran­
scribe them. 

At Esneh, the recently found paint­
ings in two subterranean Coptic 
churches, Dr. Sayce says, are already 
nearly destroyed by the fanatical 
Arabs. Of the fe w still un touched 
paintin gs, he writes that " one repre­
senting the Virgin and C hild is espe·  
cially good, though it will probably 
have been destroyed by the Moh am­
medan iconoclasts before this letter 
reaches England. "-W. C. W . ,  Boston 
Common wealth_ 

• • •  

AlDpere's Indu ction ExperilDent. 

At a recent meeting of the Ph ysical 
Society, Prof. S. P. Thompson read a 
note on .. A Neglected Experiment of 
Ampcre. " 

Am pere, in 1822, m ade an experiment 
which, if it had been properly fol­
lowed up, m ust have led to the dis­
covery of the induction of  electric 
curren ts nearly ten years before the 
publication of Faraday's results. 
While attempting to d iscover the 
presence of an electric current in a 
conductor placed in the neighborhood 
of another conductor in which an 
electric current was flowing, Am pere 
made the following experiment : A 
coil of i n sulated copper strip was fixed 
with its plane vertical, and a copper 
ring was suspended by a fine metal 
wire so as to be concentric with the 
coil and to lie in the same plane. A 
bar magnet was so placed that if an 
electric current was induced in the 
8u!Spended ring, a deflection would be 
prod uced. No such deflection, how­
ever, was observed. 

In 1822, in conjunction with De l a  
Rive, Ampere repeated this experi­
m ent, using, in place of the bar mag­
net, a powerful horse shoe m agnet. 
He describes the result in the fo11O'.(-

ing words : " The closed circuit under the influr nce 
of the current in the coi l,  but without an} con­
nection with this latter, was attracted and repelled 
alternately by the magnet, and this  experiment 
would, consequently, leave no doubt as to the 
prod uction of currents of electricity by induction 
if one had not suspected the presence of a small quan­
tity of iron i n  the copper of wh ich the ring was 
formed." This closing remark shows that they were 
looking for a permanent deflection. When, however, 
Faraday's results were published in 1831, Ampere, 
after again describing the experiment made in 1822 by 
himself and De la Rive, says : " As soon as we con­
nected a battery to the terminals of the conductor, the 
ring was attracted or repelled by the magnet, accord­
ing to the pole that was within the ring, which showed 
the existence of an electric current produced by the 
influence of the current in the conducting wire." 

• I . '  • 

their pottery is surprising. Further and established The Spider's Web. 

evidences of this remarkabl e  discovery, between Ballas The spider is so well s upplied with the silky thread 
and Negada, will be welcomed by the anthropological with which it makes its web that an experimenter 
world. once drew out of the body of a single specimen 3,480 

Profes�()r Adolf Erman, Ph. D . ,  has just accepted yards of the thread-a length but little short of two 
the position of vice-president of the Egypt Explora- miles. A fabric woven of spider's thread is more 
tion Fund for Germany. . 1 glossy than that from the silkworm's product, and is of 

The Asbwolean Museum, a.t Oxford, has been enrich- a. bea.utiful golden color. 
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American a n d  BU881 an petroleum. can only be at enhanced cost, and must bring ever oi ls is due, for whereas the American oil yields a very 

The recent sensational rise in the value of American nearer the time when the American oil industry shall large proportion-about 70 per cent-of illuminating' 
crude and reti ned petroleum, and the causes to which become of secondary i m portance, and ultimately of oil exactly snited for combustion in our ordinary lamp�, 
it may be attribut ed, are readily accounted for, and a on ly historical interest. the Russian oil produces far less of such oil and a 
study of the relat ive positions of the American aud When we stud y the position of the Russian indus- larger proportion of the high class lubricating oil for 
the Russian ind ustry shows t hat the present revol u- try, we find l hat it possesses entirely d ifferent features. which that country is famous. The Russian i Ilnm in­
tion in the petroleum market may soon be accentu- Although of great antiquity, its commercial import- ating oil also requires to be b urned in a modified form 
ated by the replacement of a large proportion of the ance only dates from 1872. when the monopoly of of lamp with a more perfect draugh t, to overcome i t s  
American o i l  b y  t h e  Russian product. The Ameri<lans Prince Meerzoeff w a s  abolished, a n d  only within t h e  tendency t o  produce a smoky flame. Hence, before 
possess the advantage of having been first in the field, last few years has it become a dangerous antagonist of the Russian oil can obtain a powerful position in the 
and of producing an oil w h ich yields on distillation the United States. Th e prod uction

' 
shows no diminu- English market, the Kumberg or any other of the 

nearly twico as m uch illuminating oil as does that of tion, and, so far as appears at present, can be almost lamps which are employed in Russia m ust become 
Russia, and, furthermore, of prod ucing a type of oil  indefinitel y increased at small cost, whenever occasion naturalized among us, and, although that is a some­
which is better adapted for burning in the ordinary demands. The wells are shallow, usuall y about a what difficult operation with such a conservative 
lam p than that of an y other country. It is true that fourth of the depth of those;of Pennsylvania, and en· people as we are, it is practically certain to result in  
the oi l  of  O h io is an inferior quality, owing to the pres- tireLy d warf the latter in ou tput. Wells wh ich are the near future from the greater cheapness wh ich 
ence of an excess of sulph u r  compounds, and that it considered rich in America would not be worth sink- Russian oil will now show as com pared with that of 
yields only about as much lamp oil or kerosen e as that ing in the Baku district, which at present constitutes America.-The Engineer, London. 
of  Russia, but at present it  is  not of great importance 

I 
almost the entire prod ucing area of Russia. From the - . , -

as regards the European markets, and American oil fact that the Apsheron peninsula, on wh ich the Baku Hematite M l u l ng In Greece. 

may be considered to be almost en tirely derived from fields stand, possesses an area of oil-containing land eSt A new hematite mine at Marathon, in the village of 
t h e  States of Pennsyl vania, New York, and Western tim ated at 1, 200 �quare mi les, and that only about 7 Grammatico, Greece, was opened last year. The ore 
Virgin ia. or 8 sq uare miles is at present under th e drill ,  we can I is carried down by a railway for about five miles to 

The American indu8try, dating only from 1859, has readily realize how i m portant a factor the Russian oi l Limonia Bay, where there is a j etty on the west side 
h itherto gro wn year by year under the skilled guid- forms in the present position of affai rs, and how prob- 200 feet in lengt.h, by means of which 1,000 tons dai l y  
ance b y  which i t  has been fostered, a n d  until within able it is that the Russians wi ll soon take t h e  leading c a n  easily be loaded. Proper appliances have been 
the last two years or so h as shown no indication of position in the oil markets of the world. Furth ermore, provided for mooring the vessels. The anch orage is 
di minution of supply ; but it is  now becoming evident there are enormous t.racts of country ill the Caucasus considered quite safe, as it is well sheltered. The mine 
t hat the depletion of the oil  lands which Mr. Carll,  and elsewhere in the Russian empire which, although has been leased for twenty years by several French 
PI'ofessor Leslie, and other American geologists years scarcely tested, have gi ven indications of rich ness capitalists. The actual output is 6, 000 tons monthly. 
ago asserted would before long result in a large d e- even exceeding that of Baku. and showi ng a poten ti al b ut if necessary the quantity can be increased to 15, 000 
crease of suppl y, is beginning to show its effects. The wealth of oil capable of supplying the world for ages ton s. The ore is of an excellent quality, and contains  
older fields are rapidly falling off i n  th eir su pply, while, to  come. Wells  dri lled in th e Grosnaia field to the 56 to 58 per cent iron , 3 '80 to 4 per cent manganese, and 
alth ough ne w areas of more or less im portance a re n orth of Baku and in Gouria-Georgia-bet ween the 1 '60 to 2 per cent onl y of silica, but whenever the seve­
constantly bei n g  opened up, the amount of untested B lack Sea and the Caspian, h ave given the m ost en- ral lodes are found in contact with some sm all veins of 
territory is rapid ly becoming less. and t h e  prospect of cOUl'aging results, and both th ese fields, and also that yellow ocher, the presence of a very slight percentage 
a renewal of t h e  enormous supply of the past is ever of the Crimea, are more favorably situated for trans- of arsenic is found by analysis, b ut this seldom h ap-
becomin g smaller. porting the oil than Baku. pens. 

If we glance at the statistics sh owing the stocks held The conditions under which the oil occurs in Russia • t e a . 

of late in America, we find th at at the end of 1892 and America are very different. In the former it is 
th ere was i n  the crude oil tanks no less th an 17, 395. 389 fou n d  in strata of the Tertiary period, usually a forma­
barrels of 42 American gallons; that t h i s  fell. by the tion resembl ing a quicksand, and at depths of o n l y  a 
end of 1893, to 12, 111, 183 barrels, and was, at the close few h u ndred feet ; while in the latter it occurs at great 
of 1894, 6, 336.777 barrels ; and th at, on March 1 last, it d epths in the older com pact sandstones and l imestones 
was only 4, 908, 776 barrels-an d this in  the face of a de- of the Carbon iferous, Devonian, an d Sil urian periods. 
mand which shows no sign of d iminut i on, and of a The oil of Russia consists of a class of hydrocarbons 
supply which is inadequate and constantly decreasing. known as naphthenes, and belonging to the " benzene " 
It iii', of course, certain that the in creased acti vity in group, while the American oil  is mainly composed of 
the sinking of new wells, which is now in progress, paraffins. It is to this  d i fference in com position that 
will res ult in a large increase i n  product ion ; but this the great variation between the prod ucts from these 

Spi rit Cor Incande8cent Lighting, 

RECENTLY PATENTED INVENTIONS. 
Electrical. 

TELEPHONE CALL. -Frederick J. Troll ,  
Washington, D. C. This invention relates t o  a call i n  
which the revolving armature is rotated b y  a dexible 
metal tape on a drum, the tape when drawn out revolv­
ing the armature in one direction, and the tape being reo 
wound by the tension of a coilei .pring. By an im·  
proved construction and arrangement.of parts the motion 
is transmitted to the armature direct, and the armature 
is made to ring a call by both the forward and hackward 
movement of its oscillation, the armature being also cut 
out when the call is not in use. The call box is very 
simple and not liable to be damaged by inexperienced 
operators. 

B OILER Low WATER INDICATOR. ­
Charles D. Tisdale, Boston, Mass. According to this in­
vention an auxiliary connecting piece is inserted between 
the lower end of the water gage and the water gage cock, 
the intermediate piece having contact wires extending np 
into the tube, and a doat within the tube being adapted to 
form an electrical connection between the contact wires. 
The device can be applied to a boiler by removing the glass 
water gage tube and replacing it with a tube havin g '  the 
auxiliary connecting piece, the tube and attachments be­
ing made to replace the ord inary water gage tube. The 
alarm may, with this improvement, be givcn in the boiler 
room or at any desired distant point. 

llI i n i llg, Etc. 

REDUCING GOLD AND SILVER ORES. ­
John C. Garvin, Denver, Col. This inventor has devised 
a simple apparatns for rapid and economical work, in 
which the : firebrick"stack has a central shaft, alongside 
of which are ore.drying chambers connected by upwardly 
slanting apertures with outer gas chambers, there being 
In the central shaft opposite incl ined shelves of tile, and 
the ore dropping from one shelf to the other, the central 
shaft being used for Chiofldizing and rORsting and the 
outer chambers for making sulphuric acid. Below the 
central shaft is a roasting chamber with cone-shaped 
hearth on a revolving disk, and this chamber is con­
nected with the fire box, the pulverized ore, mixed with 
chloride of sodium or salt, being kept upon the hearth 
until it is desulphurizcd, chioridized, and roasted. 

IU e c il a n l eal . 

forming a flexible material into dress shields in a simple 
and inexpensive manner, this inventor has devised an 
arrangement of a male and female die, each provided 
with a heating chamber, and one of the dleR being 
adapted for vertical reciprocating movement, while the 
other die has means for moving it bodily in a horizontal 
direction into and out of position to he engaged by the 
first die. Several shields are thus formed at one pressing 
operation, the dies remaining long enongh in contact to 
firmly shape the material, after which the pressed mao 
terial is cnt transversely to form the individnal shields. 

Altrl c u l t u rai. 

C O R  N H ARVESTER AND H USKER-­
Gustave Leblanc, Mead, Neb. This IS a machine for 
field use, gathering the ears from one or more rows of 
standing corn and conveying them to husking devices, 
from which they are conveyed by an elevator to a wagon, 
the husks being discharged on the ground. The ma­
chine may be drawn or pushed forward hy a team at the 
front or rear, as found most convenient, and all the driv­
ing mechanism is actuated from the axle. The machine 
is designed to he durable, inexpensive to build, and sim· 
pie in its operation. 

Mlscelhi n e o u !I .  

TACHOMETER. - J am es Donnan, Bal­
laghaut, India. This is a distance measuring instru· 
ment comprising a pivoted telescope on one of the trun· 
nions of which is clamped an arm adjacent to a scale, 
there being mounted on and adapted to move along the 
arm a lengthening bar having an Index adapted to tra.. 
verse the scale. The instrument is designed to enable the 
user to readily read off the horizontal distance of any 
point to about three thou�and feet from the point of 
observation, through the rise and fall of this point rela· 
tive to the point of observation, and also the bearing of 
this line from the magnetic north, or the horizontal 
angle subtended between any two lines which meet at 
the instrument. 

LIBRARY STACK. -Dean A. Beck with,  
New Y.ork Ci ty. The front and rear posts o f  this stack 
are provided with lugs connected by plates which form 
the supports for the shclves, each of the latter having de· 
pending flanges adapted to drop into positiun between 
the supporting posts, whereby the shelves cannot slip or 
be displaced, although they may be conveniently reo 
moved when desired. The construction is simple and 
durable, and a stack thus made presents a neat appear-COTTON GIN AND WOOL B{;RRER. ­

Samuel L. Johnston, Boston, 1\'la88. This machine be� 
anee. 

l ongs to the class known as roller gins, but it has a reo WHEEL TIRE. -Sam uel A. Smith,  Mc­
ciprocating stripping mechanism supported and held to Kinney, Texas. Acco-ding to this improvement the two 
operate in a more effective, rapid, and uniform manner. ends of a wheel tire are connected in a very inexpensive 
It also has a vibrating receiver and separator mechanism and simple manner by a novel arrangement of a lug and 
which receives the material from the hopper and delivers screw, the lug forming practically a part of the felly, and 
it to the roller and stripper, and also serves to clear the the connection between the tire ends beini( firmly made. 
seed and dirt therefrom as it feeds. The machine like- while the tire may readily be tightened at any time by 
wille has other features designed to increase its capacity simply turning a nut. 
and improve the quality of the cotton and wool treated. V E H I C L E SAFETY DRIVING REIN 

MACHINE FOR MAKING DRESS SHIELDS. HITCH. -Isaac A. Stewart. De Land, Fla. In a casing 
-EmU Bareuck, College Point, N. Y. For pressing and to be attached to the wagon body Is held a rotatahle 

The problem of employing spirits for lighting on � 
new principle similar to the incandescent gas light has, 
it is stated, been sol ved with great su cceE'S by a Berlin 
firm. Experi ments h ave j ust been carried out in pres­
ence of the Prussian Ministers H erren Berlepsch, 
Miquel, an d  Hammerstein,  which are reported to have 
been com pletel y satisfactory. If this news is confirmed 
it is likely to prove of enormous i m portance to the 
Germ an spirit industry, which has recently been in 
extremis. 

roller or drum within which Is a retracting spring, while 
on the drum are two oppositely wonnd cords, one con· 
nected with the driving reins and the other with a wheel 
of the vehicle. When the cords are properly connected 
and the horse moves, a gradnally increasing tension is 
put on the cords by the rotation of the wheel to check 
the animal. the tension being relaxed if the anim&! 
backs. 

SEWER VALVE. - William Godfrey, 
Saugatuck, Conn. This valve is formed of two halves, 
an inlet and an outlet section, bolted together, the inlet 
extension having an inclined extension with beveled 
edge forming a seat for a hinged inclined valve, and the 
ontlet section at it. mouth being larger than the body of 
the inlet section. The bottom of the ontlet section is 
sharply curved or bent down to form an offset or drop, 
affording a clear space under the lower edge of the valve 
for the passage of sewage, insuring the positive work· 
ing of the valve and preventing any clogging which may 
obstruct its closing. 

BOTTLE STOPPER. -James F. Martin, 
New York City. This stopper has two independent 
valve seats, to be secured at a suitable distance apart in 
the neck of a bottle, and two ball valves having forked 
stems each projecting throngh the central opening of its 
seat, the forks being bent outwardly at their ends to en­
gage the under side of the valve seat. The stopper is 
designed to permit the ready pouring ont of the con­
tents of a bottle, but prevents refilling, thus making it 
impossible to adulterate or sophisticate the liqnld origi. 
nally placed in the bottle. 

SOAP H OLDER.-Frank H. Milligan, 
High Lane, England. To allow the draining off of 
water from toilet and other bar soap after nse, this in· 
ventor provides a holder consisting of a plate or disk 
from whose opposite sides project studs. between which 
are apertures. the outer studs being longer than the m­
ner ones, and thus forming a central depression to reo 
ceive the soap. The holder may be placed in a suitable 
dish if desired or directly on the slab of a washstand. 

FRUIT JAR CLA MP. -Henry C. Dil­
worth, East Orange, N. J. Fitting over the top of the 
fruit jar, according to this improvement, is a clamping 
piece to which is secured a spring. a cam lever carried 
by the clamping piece being adapted to engage the 
spring. The device may be adjusted to form a water 
tight seal, with the fastening yielding to permit the es­
cape of any steam or gas which may be generated, or it 
may be adjusted so as to bind the cap rigidly and her­
metically seal the jar. 

SKATE. -Henry D. Carry),  Ne w York 
City. This skate is made to be readily and firmly at­
tached to shoes having long or short heels. It has a 
runner of the ordinary form, to which is secured a sole 
plate having a narrow portion connecting the heel and 
ball foot rests, and on the narrow portion Is an eccentric 
dog whiCh engages the forward side of the heel and 
clamps the narrow part of the sole plate. The improve­
ment is designed to cheapen the mannfacture, and to 
simplify and facilitate the clamping of the skate npon 
the foot. 

SPRI N KLER. - Wil l iam L. Van Horn 
and Martin Yonnt, Norfolk, Neb. For the sprinkling of 
lawns and planted beds, these inventors have devised a 
sprinkler to be placed at any desired point, and which 
has a revolving section through which the water may be 
delivered through the sides, or downwardly or npwardly, 
in the latter case falling in drops to imitate rain. 

DESIGN FOR A R I  N G H OLDER. ­
Adolph Sametz, New York City. This design com· 
prises a series of elongated V-shaped tongne-like flgnres 
on a rectangnlar board, the edges of which display a lace 
work ornamentation. 

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

NEW BOOKS AND PUBLICATIONS. 
LEE'S CONDENSED CYCLOPEDIA. A com­

prehensive digest of the world's 
knowledge in h istory, b iography, 
geography, phi losophy and science. 
By Prof. C. M. Stevens. Chicago : 
Laird & Lee. Pp. 384. Price, 
library style, 50 cents ; leather, full 
gilt, $1. 

NYSTROM'S POCKET BOOK OF MECHANICS 
AND ENGINEERING. Revised, cor­
rected and greatl y enlar/led, with ad ­
dition of original matter. By Wil­
liam Denn is  Marks.  T wenty· first edi ­
tion, further revised and corrected by 
Robert Grimshaw. Philadelphia : J. 
B. Lippincott Company. 1895. Pp. 
675. Price $3. 50. 

We welcome the twenty·first edition of this book, 
which has had a wide popularity, this twenty·first edi­
tion only emphasizing it.!< utility to the engineering pro· 
fession. 

MECHANICS. An elementary text book, 
t h eoretical and pra!'t ical, for col leges 
and schools. Dynamics. By R. T. 
Glazebrook. Cambridge : At the 
Uni versity Press. 1895. Pp. ix, 256. 
Price $1. 25. 

This excellent little work, one of the Cambridge 
Natural Science Manuals, in the Physical Series, is based 
on the idea of having the student make his own experi. 
ments. This it does without in the least impairing the 
thoroughness of the work, which is a genuine scientific 
treatise and by no means an intermediate manual. 
Nothing is clearer than the fact that a thorough know· 
ledge of mechanics is the greater part of the foundation 
of physics, or, at least, repre.�nts the greater portion of 
the work that is to be done in acquiring a comprehension 
of the Bcience. The experiments are somewhat in the 
line of the Harvard entrance examination work, but are 
far Buperior in type, a superiority, perhaps, partly due to 
the somewhat more advanced treatment of the subject 
employed. It will be understood, moreover, that they do 
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not go outside of mechanics. The description o f  Hicks' 
ballistic balance, with a .. comparison of masses," is 
particularly to be noted as an example of the treatment 
given the subject by the author. 
POPULAR ESSAYS UPON THE CARE OF 

THE TEETH AND MOUTH. By Victor 
C. Bell. Pu b l ished by the author. 
1894. Pp. l03. Price $1. 25. 

It really seems to us as if this book were one which 
mll(ht have considerable utility. It treats of the general 
sensible care of the teeth, home remedies, and an excel­
lent chapter Is given in conclusion on .. qnackery." 
which is really an appeal for good work, and as such 
mu�t be recommended. The book has no index, but, 
perhap, on account of its shortness, it hardly needs one. 
TELEGRAPHIST'S GUIDE TO THE NEW 

EXAMINATIONS IN TECHNICAL TELE­
GRAPHY. Together with an appen­
dix dcaling with dry and secondary 
cells, universal battery system, d i ­
rect reading battery instrument, du­
plex (bridge method), new system of 
morning testing, fast speed repeat�rs, 
etc. By James Bell , A. I. E. E . . Cer­
tified Teacher City and Guilds of 
London Institute . London : Elec­
tricity. Pp. 101. Price 60 cents. 

PRACTICAL TELEGRAPHY. By F. E. 
Wessels. A book for self-i nstruction. 
1895. Pp. 24. Price 50 cents. 

The Locomotive, a monthly puhlica­
tion of the Hartford Steam Boiler Inspection and In­
surance Company. has just completed its 15th volume. 
Its inspectors' reports of examinations of boilers. with 
the defects found therein. and its notes on boiler e:q>lo­
sions, render this little work an e.pecially valnable one 
to engineers, when It Is remembered that the boiler .In­
spections number as many as from ten to tweln thou­
sand per month. In 122,893 botlers examIned last year, 
597 were condemned. and dangerous defects were found 
in 12.390. As might be looked for in !luch a publication, 
it contBins much valuable information on boiler construc­
tion and preservation. 
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elegant ptates and fine engravings. Illustrating the most 
interesting examples of Modem Architectural Construc­
tion and allied subjects. 

The Fullness. Richness, Cheapness, and Convenience 
of this work have won for it the LABGE8T CmcuLATIOlll 
of an,. Architectural Publication in the world. Sold by 
fill newsdealers. MUNN & CO .• PuBL1SBl!lBS. 

861 Broadway. New York. 

J ,itutifi,  �mtri,au. 
The ch4r!lfl jar l ... ..-tion under til" Mad "  On< DoIltJr II lint 

jar taM ,nurtion : about .wilt wordl to II I..... Ad" ... -
tUemmU mUit be r .... """ lit !>UI>liclltion ollce <II ... rill at 
Thundall mornWiq to "_rm tho joUow\ftJJ wuk" UI1U. 

For pumping engines. J. S. Mundy. Newark. N. J .  
. .  L .  S." metal pollsb. Indianapo1l8. Samples free. 
Marine Iron Works. Chicago. New catalogue free. 
Stave machinery Trevor Mfg. Co .. Lockport, N. Y. 
Presses & Dies. Ferracut<> Mach. Co .. Bridgeton. N. J. 
Yacht engines and bollers. Great variety. New cata-

log free. Willard & Co. 19'1 Canal St .. Ohlcago. 
Screw macblnes, mllllllll maChines. and drill presses. 

TO INVENTORS, 
ot:g;:��:::'g��fb���um)�:a� ��I��t���'g.t:'Oa� tents at bome and ahroad, enable U8 to understand tbe laws and practice on botb conttnents, and to posaess un­equaled facilities for procuring patents everywhere. A synopsis of the patent laws of the United States and all foreign countries may be bad on .. ppllcation. and persons contemplating t be securing of patents, either at bome or abroad. are invited to write to this office for prices, whtcb are low. tn accordance with the times and our ex'" tenslve facilities for conducting tbe business. Addres8 MUNN & CO .• office SCIII:NTIFIC AMERICAN. a6l Broad­way. New York. 

Electric heater, C. J. Reed . . . . . . . . . . . • • . • • • . . • • . . • . • • 640,()'13 Electric machines. bru8hlbolder for dynamo, E. Thomson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • •  Electric, meter� Thomson . . . . . . . . . . . . . . . . . . . . • • • • . . • .  Electric motor, J. B. Atwater . . . . . . . . . . . . . . . . . . . . . .  . Electrical connection P. Reith . . . . . . . . . . . . . . . . . . . .  . Electrical dl8trlbutlon sY8tem. E. G. P. Oelscblae-ger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  540,216 Electrical exchange. A. E. Keltb. et al . . . . . . . .  . . .  MO.I68 Elevator. Ree Grain elevator. Water elevator. Elevator safety device. W. P. Kidder . . . . . . . . . . . . . .  540.169 

t:!��I�t��f .. 
m.:����:.i�':,agl���.rH:u�'i!��:: �Jiil Engine. See Uas or gasollne engine. EnJIine 8teerlng device. traction. F. M. Theisen . . 539,926 

li�rg���:c�.E:���':r.·J: 3: :.����l��:: : : : . : : : : : : 539,sn Eyeglass nose piece. J. L. Borsch . . . . . . . . . . . . . . . . . . • 

INDEX OF INVENTIONS Eyeglas8es, W. N. Blancbard . . . . . . . . . . . . . . . . . . . . • . • 

���!�:J:fD�'8?'li���sr:"I�.�I�::::: :: .::::::: :: 
For ""hlch LeUer. Pateot 01 tb. 

(Jolted Stale. were Granted 
May 28, 1895, 

Fence post. G. F. Bauer . . . . . . . . . . . . . . . . . . . . . . . . . . . . • •  Fence posts . means for securing chalns'to. F. P. Rosback . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . .  540.192 Fence, wire, J. M. Gross . • • • . . . . . . . . . . . . . . . . . . . . . . . . . • 540.161 Fender. See Car fender. Plant fender. 
Tbe Garvln Macb. (',0., Lai"bt and Canal Sts., New York. & N D BACH DBAKING 'rHAT DATB. �m:�: �·a�e�u

����Eidmi.ii.: : : : . � : : : : : : : : : : : : : : : : : : :  �;= 
:::�: :�'ifg:ut8b':r. f."s�:A'li: : : : : : : : : : : : : : : : : : : : : : : : :  �:� Emerson. Smith & Co .. Ltd.. Beaver Falls, Pa •• will 

send Sawyer's Hand Book on Circulars and Band Saws 
free to any address. 

New catalugue of civil. mechanical. electrical and In­
dustrial bl)oks. postage free. I> cents. Spon & Cham­
berlain. 12 Cortlandt Street. New York. 

'rbe best book for electriciRllJ! and beginners In elec­
tricity Is "  Experimental Science." by Geo. M. Hopkins. 
lSy maiL t4 ;  l\Iunn & Co •• publisbe .... 36 Broadway. N. Y. 

For the original Bogardus Universal Eccentric Mill' 
Foot and Power Pre88es. Drills, Shears, etc .• address 
J . S. & G. F. Simpson. 26 to 36 Rodney St .• Brooklyn. N. V. 

proSend for new and complete cata1()j(Ue of Scientific 
and otber Books for sale by l\Iunn & Co .. 361 Broadway. 
New York. Free on apnllratlon. 

HINTS TO CORRESPONDENT!!. 
Names and Add ress must accompany (t.!l letters, or no attention will be paid thereto. This Is for our information and not for publication. 
Deferences to former articles or answers should give date of paper and page or number of question. 
Inquirics not answered in reasonable timc should be repeated ; correspondents will bear in mind that some answers require not a little research. and, though we endeavor to reply to all either by letter or in this department. each must take his turn. 
D U

fi.
e
:; ���sto !J�

rc����8.°!d��:� houses manufacturing or carrying the same. 
Special \V rUten Infol'mation on matters of personal rather than general Interest cannot be e:q>ected without remuneration. 
Scientific A m e rican S II I. plement. referred to may be had at the office. Pnce 10 cents each. 
Books referred to promptly supplied on receipt of price. Mi�k�so�:!t!1'!d�xamIilation should be distinctly 

(6543) D. T. W. asks : What is the ve­
locity of electricity, as in telegraphy? A. It depends 
on the delicacy of the receiving instrument and on the 
capacity of the line. It is fair to assume that the first 
faint and imperceptible disturbance goes with the speed 
of light (about 186.000 miles per second), but considerable 
time may elapse before. 

(6544) Machinist, Memphis, writes : If 
an eccentric on an ordinary stationary engine Is chucked 
In the lathe, got dead true on the outside. turned off 
l1i or � of an lOch and the straps . bored out to suit, will 
It change the throw of the valve or not ? A. Tbe size of 
the eccentric does not control the throw of the valve. 
Tbe amount of eccentricity ouly Is considered. whether 
I t be a pin or a targe disk. 

(6545) C. A. M., Cal. , writes : In laying 
a pipe line 40 miles long, using 2 inch and 3 inch pipe. 
which Is the most practical method in laying the line. 
using 20 miles of each ? Which will make the most fric­
tion, the 2 inch pipe at the pump end and the 3 inch at 
the outlet, or the 3 inch at the pump end and the 2 
inch at the outlet ? The pump will lift the oil 200 feet for 
the first half mne, then it will have a fall of 1,500 feet tor 
39J.ll miles. A. The 3 inch pipe should be laid at the 
pump end of the line. This will relieve the friction on 
the rising end of the siphon trom the work of the pump. 
and allow the best condition for gravity 1Iow on the long 
leg of the siphon. This will relieve the work of the 
pump to a small extent and yield the largest pol!Sible de­
livery at the discharge end. 

(6546) B. H. T. asks : 1. Why does not 
more surface of plate give more current in cell ? Text 
book says that the only difterence size of cell makes is 
difterence in internal resistance. A. It does give more 
current. Lowering the resistance impl\e� at a constant 
voltage the development of more current. 2. What 
makes telegraph or telephone wire sing ? A. The action 
of wind upon them, on the prinCiple of the ...Eolian harp. 
-Governments have done considerable in the way of 
aftording State support to colleges and universities. As 
a rule. anything in the nature of a substantial supPOrt 
received by any individual in pure science Is derived from 
a connection with one of these Institutions. There have 
been some government prizes, but these are of compara­
tively little importance. 

(6547) W. H. K. asks : Which will run 
the easier. a 26 inch or a 28 !nch bicycle. both geared to 
60 Inch, weight carried the same. over ordinary roads? 
A. It Is hard to answer this question authorltstively. 
We should decidedly incline to recommend the larger 
wheel. The larger sprocket on the rear wheel counts as 
an advantage. and for even gear the larger sprocket will 
go on the larger wheel. 

(6548) D. R. W. asks : What is the best 
known (solid) non-conductoMf sound 1 A. Indlarubber 
Is about as good as any. 

(6549) H. A. asks how to clean and 
make smooth the outside of an upright boiler. and what 
kind of paint is used to paint boilers, and make them 
shine 1 A. The boiler can be rubbed smooth with a 
piece of pumice stone. and water, then painted with black 
japan varnish, or. what Is more commonly used, coal tar 
varnish. 

(See note at end of 1I8t about copies of tbese patent •. ! Flambeau. Gavin & McDonald . • . . . . . • . . . • .  : . . . . . . . .  539,\189 
______________________ Flooring, walls.etc .• !structural art'IUIgement of. E. 
Acid. makllljl pbosphorlc. J. Van Ruymbeke . . . . . .  540.124 Adverttsinl/ matcb box. G. H. Ml1Jen . . . . . . . . . . . . • . .  540,022 Air cooler. return, H. B. Roelker . . . . . . . . . . . . . . . . . .• 540,028 Animal trap. J. H. HullnMs . . . . . . . . . . . . • . . . . . . . . . . . . .  539.000 Annunciator. Ii'. A. Jennings . .  · . . . . . . . . . . . . . . . . . . . . . .  539,870 Armature con and -making same, Persson & Tbomson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  539,881 Armature winding and makIng same, W. Hocb-bauseu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  539.9(3 Art\llery carriage, H. Jakobsson . . . . . . . . . . . . . . . . . . . .  539.9« 

����iz:ile�i-!!,�S:�lk 'box '  'of" ·vebicii';;': · j: 'T"aireli" 539,961 

et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  540.119 Axles, means for connecting motors to car. S. H. Short . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  540,(r.!9 Ball, bucket. W. D. Rudy . . . . . . . . . . . . . . . . . • . . . . . . . . .  540.om Baling preBS. C. D. N eeb. . . . .  . .  . . . . . . . . • .  . .  . . .  . . . . . .. 54(),188 Band cutter and feeder, A. Jobnson . . . . . . . . . . . . • . . .  539.8U Barrel heater. Menzel & Emmitt . . . . . . . . . . . . . . . . . . . .  539,875 Battery. See Galvanic battery. Secondary bat-tery. Bed. J. B. Ryan . . . . . . . . . . . . . . . . . .  . . . . . . .. . . . . . . . . . . .  540,19( Bed bottom attacbment for Invalids. Davis & Keltb . • .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . .  . . . • . . 540.016 Bed brace. J .  F. Sacbs. . . . .  . . . . . . •  . . . . . . . .  . . •  . . . . . . . .  540.113 Bedstead. P. Finley . . . . . . . . . . . . . . . . • • . . . . . . • . . . . . . . . .. 539,864 

�:�:����wr::j, �'ll.�·Kai;.e,:::::::::::::::::::::::::: �:l� Bell, electric, C. B. Sterling . . . . . . . . . . . . . . . . . . . . . . . . . . 539,006 Belt, link. W. P. Taggart . . . . . . . . . • . . • • . . . . . . . . . . . . . . • 540.100 Belt tillbtener. A. D. Chandler . . . . . . . . . . . . . . . . . . . . • • 540.G88 Blcycle • .F. M. Bowell . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . • 540,139 Bicycle bahlt. H. Luey . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .  5-10.173 Bicycle pedal, J. A. Goehler . . . . . . . . . . . . . . . . • . . . • . . . •  539,1lffi Bicycle saddle support. E. C. Steams . . . . . . . . . . . . • . . 540,118 Bln�:�in�����T:�W. l�ae��fA�� . .  ����: . ��� 539,852 Boller. See Drop tube boiler. Steam boiler. Tubular boiler. Boller furnace. steam. P. J. Grau . . . . . . . . . . . . . . . • . . .  539.9(1 Boot or shoe outsoles. preparing. W. Tirrell . . . . . . .  539.835 Boot. or sboe uppers, macbine for trlq,mlng. E. S. HarriS. . . . .  . . .  . .  . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . .  540.051 Bottle nipple, nurslnl/. S. R. Klnl/ . . . . . . . . . . . . . . . . . . .  540 Bottle. non-HUable, Grossmann & Kllemand . . . . . .  539. 

g��I:;,�t�ft�;�·::·:''W{::iti8: : : ·. : ·. : ·. : : : : : ·. : : : : :  : : : :  Box. See Advertising match box. Jeweler's8Rw-dust box. Box strap. J. J. Wolf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  539.845 Brake sboe. W. G. Carey . . . . . . • • . . • . . • • . . . . . . . . . . . . . .  5.'!9.855 Brake shoe. J. E. Worswlck . . . . . . . . . . . . . . . . . . . . . . . . .. 540.200 Broiler. J. I. Conklln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 539.867 Broom stalfs or otber handles, attacbment for. R. 

Bru�·. <i.��r�l:i:::::::::::::::::::::::: :::::::::::: � Brush, W. Morrlson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Brusb cuP. G. J. Wobltman . . . . . . . . . . . . . . . . . . . . . . . . •  540. Buckle. backband, C. C. Krouse . . . . . . . . . . . . . . . . . . . . .  539 BulldlnRs. construction of portable. O. Abruzzo . .  540, Bulkbead door. watertlgbt. L. Kat.ensteln . . . . . . . .  539 

:����'i,�fJ�nl ��'i!'!:g:itr;,farlal��.�l.l:::::::::::::: 540 

g:�'£eD�r�\O�W.b��:r't�n�:: . . 

O�l. �.����: . . . . . • . .  540.099 Can opening macblne. W. N. Anderson . . . . . . . . • . • . . 539.971 Candle holder. I,. G. Kr6llel . .  . . . . . . . . . • . . . . . . . . . . . .. 540,170 Car coupling. M. Cavanagb . . . . . . . . . . . . . . . . . . . . . . . . . 539.932 Car coupling. H. Obrlstie . . . . . . . . . . . . • • . . . . . . . . . . . . •• 539.'194 Car coupling. J. E. Forsytb . . . . . • . . . . . . . . . . . . . . . . . . . .  539.968 Car coupllng, T. F. Hud80n . . . . . • . . . . . . • . . . . . . . . . . . • .  MO.057 Car coupllng. J. A. Roosevelt . . . . . . . . . . • . . . . . • . . . .. . .  540,111 Oar door. G. M. McMaban . . . . . . . . . . . . . . . . . . . . . . . . . . . • 540.024 Car fender. E. L. KeUy . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . 540,101 Oar fender. B. Lev . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . • . •  540.006 Oar fender. J. W. Madden . . . . . . . . . . . . . . . . . . . . . . . . . . . .  539,901 Car fender. R. Mayollnl . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Car fender, safety. S. C. Klndill . . . . . . . . . . . . . . . . . . . .  . Car fender. street, W. N. 'j'&Ilgart . . . . . . . . . . . . . . . . . . . Car fender. steeet, J. Titley . . . . . . . . . . . . . . . . . . . . . . . . . 54 g:�o::'�!l�'W f�IW:lto!i ����'.' .. ...... .. '::.'. '::. ' .. :::::: : : Cart. street cleaning, J. H. Byram . . . . . . . . . . . . . . . . .  . Cartridge belt. J. B. Wllliamson . . . . . . . . . . . . . . . . . . .  . Cartridge loading macblnes, crimper for. G. M. Peters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Caster, C. F. Mosman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Cei l ing board. Stillwell '" Broman . . . . . . . . . . . . . . . . .  . Ohain pins, macblne 10r making. O. M. Spencer . .  . Obalr attachment. H. V. Swan . . . . . . . . . . . . . . . . . . . . .  . Chan5Ee maker and coin assorter. registering, S. J. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  Obeckreln fastener. J. A .  Small . . . . . . . • . . . . . . . . . . . . .  Cbeck rower. G .  D .  Haworth . . . . . . . . . . . . . . . . . . . . . . .  . Cblmney toP. E. Flncb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Cblp breaker. S. J. Leonard . . . . . . . . . . . . . . . . . . . . . . . . •• CII/ar tip cutter. L. C. Miner . . . . . . . . . . . . . • • . • • . . . . . . •  539,817 Cigarette macbine, W. Hullhes . . . . . . . . . . . . . . . . . . . . .. 540.210 Cigarette mouthpiece, 1. Voron . . . . . . . . . . . . . • . . . . . . .  539.839 Clamping device. Aylwonb & Leslie . . . . . . . . . . . . • • • . 640,20<1 g::�: C�u.�e��W'.I�Bhker . . . . . . . . . . . . . . . . • • . . . . . .  539,916 Clasp. T. N. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  540.108 Clevis. plOW, N. P. Bolin . . . . . . . . . . . . . . . . . . . . . . . . . . . . .• 539.788 Cloth spouging and sbrlnklng macblne. J. FeI88 . .  539.938 Clutcb. friction, H. B. Stone . . . . . . . . . . . . . . . . . . . . . . .. . 539.833 Coal cODv�yer or cbute. F. ColJlns, Jr . . . . . . . . . . . . . .  539.797 Coal dust and atr for combustion. method of and apparatus for mixing. C. Schmitz . . . . . . . . . . . . . . .  540,114 g�:� �g8a��t?'l!�kSt�it�: .����� : :  : : : : : : : : : : : :  . .  : : :  ��:gn Cock. stoP. C. M. Jarvis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MO.I66 
gg:::b'i��Ug�I��b�E�����u�e�ci:;er:. �.���I.t.�� : : :  :.: g:g:I� Concentt1l.tor, U. S. Grant . . . . . . . . . . . . . . . . . . . . . . . . . . . . 539,990 Concentrator. C. R. Mumma . . . . . . . . . . . . . . . . . . . . . . . . .  539.879 
��:��t�{;,��t��d'��re��'W.et� s�������·.·.·.·.·.·.·. : :  �:M1 Oooler. See Air cooler. Cores. macbine for coverinll fibrous or metal, P. 

& W. Delssler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 

-

Corn sbock loader, F. H. Austln . . . . . . . . . . . . . . . . . . .  . Corset steel, C. W. Llnscott . . . . . . . . . . . . . . . . . . . . . . . .  . Costume. theatrical. G. Casparlan . . . • . . . . . . . . . . . . •. Cot, folding. C. A. Blomberll . . . . . . . . . . . . . . . . . . . . . . . .  . 
Cou

���t:;le �:l've?��u�y1:."i�ng· Thlll conpllng. 
Coupllnl/. T. J. Olose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  539,796 Cover 'for garbage receptacles. etc.. Darling & King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  539.937 Craj'�gle��'I�Wri�rer.� . .  ��� . .  ���VI�� .�:.�l��,. ���:: 540,189 Crusber. See Stone' crusber. . 
Culinary utensll. J. E. Epp . . . . . . . • . . . . . . . • . . . . . . . . . .  539,861 

8lliU�:���·t�ot::·t:��Vo,:gey:::::::::::::::::: : : : :  �:� 
g�rier�e�!"V!':.��uJ'ntter. Cigar tlp cutter. Pipe and bolt cutter. Cntter head,.S. J. Shimer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  540.075 Damper, J. JlJ. Gaitley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  540.049 DIe for sheet metal mantels, J. Graves . . . . . . . . . . . .  539.896 

B:��el.;ct��: a�;r�� 3���rwerner . . . . . . . . . . . . . . . . . .  539.92'7 Displaying elfect of dress material8. pattem card 
DoJ��h��:�g�*�i:tI���I.��: : : : : : : : : : : : : : : : : : : : : : : : : :  Door cbeck, W. A .  Gay. . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  , Door hanller, H. L. Ferris . • . . . . . . . . . . . . . . . . . . . . . . . • . .  539. noor or sbutter bolder, C. W. Blackburn . . . . . . . . . .  539, Doors. device for opening or cl081ng double sUd-Inl/. W. R. Snead . . . . . . . . . • . • . . . . . . . . . . . . . . . . . . . . . .  540,07'1 Dral1llbt mecbanlsm. P. Brown . . . . . . . . . . . . • . . • . . . . •• 540.1� Dredging macblne bucket, J. M. Seward . . . • . . • . • 539.962 Drier. See TobaC"<> drier. l>rlll maklnll macblne, M. C. Jobnson • • • . . . . • • . • • • •  i5S9.945 Drive wheel for elevators, carriers. or the \l.ko, 

6. S. Fouts . . . . . . . . . . • . . • . • . . . . . . . . . . . • . . . . • . • • • • • •  540,158 Drop tnbe holler. J. Demarest . . . . . . . . . . . . . . . . . . . . . . 539.980 
=rrt����nfa'ffn':. .. c����!� �=�w.-roriie: 540,00 

termlnlnlZ, dl#"erences between pbaaes of two, M. von Dollvo-nohrowolsky . . . . . . . . . . . . • • • • . • • .  540,153 ElectriC .cable. W. D. Gharlty . . . . . . . . . . . . . . . . . . . . . . .. 539.9SU 

L. Pease. . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . • •..• . • .. ... 540,186 Flue cleaner. bammer. W. H. Tebeau . • • • • . . . . • . . . .  Forceps; castrating, N .  Farisb . . . . . . . . . . . . . . . . . . . . . . •  ForminR' machine, J .  Clark . . . . . . . . . . . . . . . . . . . . . . .  , . .  639. 
R."��e�n3.eS�t�i- ���.���: : : : : : : : : : : : : : : : : : : : : : : : : : :  g:,OOS Furnace. See Boller furnace. Hot water fur-
G.I�:�r;, b!1t����W.I��lg��:�· . . . . • . . . . . . . . . . . . . . .  539,lm Game apparatus. H. H. Sal"llent . . . . . . . . . . . . . . . . . . . .  539.906 Game brmrd. F. C. :,<tockdell . . . . . . . . . . . . . . . . . . . . . . . .  540,ur. Game illustrating apparatus, base ball. M. D. Compton . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . MO.089 Garbage burner. domestic. Taylor & McLaughlin. MO.18l Gas or gasoline engine. G. W. Roth . . . . . . . . . . . . . . . . 539.923 g:�:: i: �·. ��:�8: : : : :  : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : �:� Gear cutting and milling macblne. automatic. F. 

H. Bultman . . . . . . . . .  . -. . . . . . . . . . . . . . . . . . . . . . . . . . • • .  539,792 

g::'r����
n�e�r�r:�': l!��;:lor: " " " " " " " " "  540,WS Gold separator, C. W. Canfield . . . . . . . . . . . . . . . . . . . . . .  540,1" Gold separator. electromRimetic, Gibbens & Mur-ray . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  539,804 Grain cleaning and scalping macblne. Royal & Utles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  , . . . . . .  540,193 Grain dampener. W. H. Hl\I . . . . . . . . . . . . . . . . . . . . . . . •  539,812 Grain elevator and wel"ber. B. E. Haugen . . . . . . • •  540.052 GUitar, L. F. & D. P. Boyd . . . . . . . . . . . . • . . . . . . . . . . . • • .  539,789 Hammer. foot pOwer. A. S. Lockrem . . • • . . . . . . . . . . .  539,811; Hammerl.power. R. B. Boynton et al . . . . . . . . . . . . • .  540.140 

I:::'d'l'� Se�a��r�n���d"';: " " " " " " " " ' " . 540,100 

Harness attachment, G. Beck . . . . . . . .  , '  . . . . • . . . . . . .  Harvester. corn. O. S. Sbarp . . . . . . . . . . . . . . . . . . . . . . . . • Harvester reeJ. M. Schneider . . . . . . . . . . . . . . . . 539,828, Hasp lock. C. T. Gibson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Hats. metbod of and means for blocking and banding felt. R. Eickemeyer . . . . . . . . . . . . . . . . . . . .  MO.219 Hay derrick, D. Ogilvie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 539,997 Heater. See Barrel beater. Electric heater. Water beater. Heater and purifier. E. R. Stlllwell . . . . . . . . . . . . . . . . .. 540,079 Heaters with bot water, apparatus for supplylnll storage. J. F. McElroy . . . . . . . . . . . . . . . . . . . . . . . . . . . 540,215 Heatlnl/ apparatu8. J. Demarest . . . . . . . . . . . . . . . . . . . .  539.1I'!9 
1::rW.aWa�8���: .�.?�.�i���i.��: .�: .����.���: : : :  � 
��\��{n�!�a �g��eey�n�' �'£alr;!:t':;.; c: W: Nasoii: 539 

Hoistinll bucket, C. Pay . . . . . . . . . . • . . . . . . . . . . . . . . . . . .  HOisting bucket. J .  H. Smltb . . . . . . . . . . . . . . . . . . . . . .  . Hook. See Coat and bat book. Safety book. Hoops. sizing and nailing barrel. L. Weidmann . . .  MO,037 Horseshoe cal k, J. W. Miller . . . . . . . . . . . . . . . . . . . . . . . .  MO,023 Horsesboe calks. rolled metal bar for use In mak-ing. G. W. Wemple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 539,841 Horse spretOer, W. B. Morgan . . . . . . . . . . . . . . . . . . . . . , 540.069 Hose nozzle, Stanton & Moreton . . . . . . . . . . • . . . . . . . .• 540.218 Hot water furnace, E. �'. White . . . . . . . . . . . . . . . . . . . . 540.128 Hub, hox. and�lndle. vebicle. D. M. Loucks . . . . . 540,172 

}�������\r& M�t���':,·.;y: : : : : : : : : : : : : : : : : : : : : : : : : ·:.: �,� Indicator. See Measure indicator. Station Indi­cator. Ickstand.'B. Flet8am . . . . . •  ; . . . . . . . . . . . . . • . . . . . . . . . . .  539,802 
}��:�a'§��I�I���:�a��.achment. T. L; HarlOw . . . . 539,809 
Jack, 1 1 .  W. Armstronl/ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  539.909 Jeweler's sawdust bOX, C. T. Bradsbaw . . . . . . • . . . . .  540,205 Kitchen cabinet. J. 111. Brooks . . . . . . . . . . . . . . . . . . . . . . 540,206 Knife. See Fruit knife. Knitting machine. F. A. Nye . . . . . . . . . . . . . . . . . • . . . . . .  539.619 Knitt.lng macblne. A. Townsend . . . . . . . . . . . . . . . . . . .  539,837 Knitting macblne, CIrcular. B. M. Denney . . . . . . . . . MO,151 Knitting machine, tbread-supplylng device, J. C. Brewl n .  . . . .  . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . 539,791 Lace macbine, twist. E. Cope . . . . . . . . . . . . . . . . . . . . . . . •  539,936 Ladder, clotbes rack, and ironinR board, com-
Lai:���?e���fc !r2' J���ost;';r: : :  : :  : : : : : : : : : : : : : : :  Lamp filling attacbment. O. E .  Van Cleef . . . . . . . .  . Lamp sbade. electriC. A. S. Marten . . . . . . . . . . . . . . . .  . 
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La���. I[?����'r�������.�i�� . .  �?�l.��. ��� .���: 539,838 
Lantero for bicycle riders, W. K. L. DIckson . . . . . . 039,700 IJsntern frame, C. L. Betts . . . . . . . . . . . . . . . . . . . . . . . . . .  539,973 Last block fastener. L. E. U06S . . . . . . . . . . . . . . . . . . . . . .  539.940 Latcb, I/ate. S. Y. Beam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  540,086 t:��, t��6: 'r1fyl�����.r. ::. ::::::::::.'. '::.'. '::. ':::. '.: : �:r:J Letter clasp. Nell�roscbl & Walters . . . . . . . . . . . . . . . . •  539,905 Letter. silln. R. F. Levy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 539.967 . Level. plumb. W. O. Proctor . . . . . . . . . . . . . . . . . . . . . . . . 640.188 Lifting jack. G. Lane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  539.956 Llgbt. See Searcb ligbt. Linotype macblne. P. T. Dodge . . . . . . . . . . .  539,984 to 539,9R6 Linotype macbine, O. Merllnthaler . . . . . . . . . . . . . . . • 539,993 Linotype machines, leadmg mechanism for, L. F. Matber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  539,992 Linotype macbine8� matrix and expanding spacer for. J. Place . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 540.002 Liquid sampllm, device, G. Tagliabue . . . . . . . . . . . . • 540,121 Liquors containing Jii{aB under pressure, apparatus for retalllnll, L. Natban . . . . . . . . . . . . . . . . . . . . . . . . • •  539,9OA Lock. See Hasp lock. Permutation lock. Lock-controllinl/ mecbanism. R. A. Palmer . . . • . . .  540.025 Lock strike. J. B. Wells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  539,969 Locomotives, device for contrOlling drait In, M. P. Bagstad . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  510.13; Loom temple. E. S. �Limp80n . . . . . . . . . . . . . . . . . . . . . . . 540.Il';J M8Iilnesium hydrate, maktDi{, M. N. d' Andria . . . . . 5.�,889 Malt turninl/ aud stil"rln� ma.blne. J. F. Dordeld �,800 Match safe and separator. J. Henry . . . . . . . . . . . . . . . . 540,220 �:t���8:�Kt�r���e".·. �I.���::::::::::::::::: . .  54?:,?: �:ri� Measure indicator, J. H. G. Zunner . . . . . . . . . . . . . . . . . 540.130 Mecbanlcal movement, Brammer & Plagman . . . . . 539,700 Mecbanical movement. A. N. Woodard . . . . . 539,846. 539,847 Metallurllical furnace, M. R. Oonley . . . . . . . . . . . . . . . •  540,U6 Meter. See Electric meter. Miner's spoot:inll tool. N. E. Vamey . . . . . . . . . . . . . . . .  MO,201 Mining machine, F. 8. Dob80n . . . . . . . . . . . . . . . . . . . . .. . 540,152 Mirror. album, etc.; folding, P. Wlederer . . . . . . . . . . 540,011 Monument, h'. M. Hawkins . . . . . . . . . . . . . . . . . . . . . . . . . .  539,898 Motor. See Electric motor. MUflical instrument. automatic, D. Imbor . . . . . . .  . Nut lock, J. J. Kime . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  
on burner for lamps or stoves. E Humpbrey . . . . . 
gH;�s��:�:���a�'to�����: �.?::::..�����: : : : : : : :  5�!).<&3 Ordn.nce breeoh IDecb.nlsm. J .  B .  G. A. Oaoet . .  539.\174 Ores, treating certain, J • •  1. Christmas • . . . . • . . . . . . . .  MD.795 Oven. A. Harnl8b . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 539,810 Padlock, W. F. 'rroast at al . . . . . . . . . . . . . . . . . . . . . . . . . MO,lO. Paper box machine, C. W. Gay . . . . . . . . . . . . . . . . . . . .  �,803 Paper coating and printing machine, J. E. G led-bill . . . . . . . . .  . . . . .  . . . . • • . . • . . . . . .  . . . . . . . . . • •  . . . . . . .  540,097 Paper feedlnl/ machille. J. J. Allen.. ... . . . . . . . . . . . .  540.1:� 1  Paper foldiog macblne. T. C. nexter . . . . . . . . . . . . . .  53\1,981 Pa.per, etc., waterproof, rendering, Hornung &: Liebl .  . . . ; . . .  . . . .  . .  . .  . . . . . . . . . . .  " . . . . . . . .  . .  . . . . . .  540.164 Paper with emulsioD, macblne for coatinJe, C. B. Woodward • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . .  539,SJR Passenger reg.ister and recorder, electriC, J. W. Ellis . . . . • • . . . . • •  : . . .  . . .  . • . • • . . .  . . . • . • • • . . .  : . . . . . . . . 540.000 Pen feed hllr. fountain, P. Farwell . . . . . . . . . . . . . . . . .  540.017 Permutation lock. H. Moe . . . . . . . . . . . . . . . . . . . . . . . . . . . 5:;9,818 Photograph attachment. I,. Glas8 . . . . . . . • . . . . . . . . . .  53\1,:;()I; Piano action , A. 1'. Struuch. . . . . . .  . . . . . . . . . . . . • . . •  58!-f,001 Pipe. H. F. Wi l l I.rus . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  5-10 Pipe "nd bolt cutte.", H. W. Oster • . . . . . . . . . . . . . . . . . l!39 Pipe holder and Vise. combined, E. P. Fitzgerald. 540 Piston, H. D. 'l'aggart . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . Planing machine, J .I Olson . . . . ... . . . . . . . . . . .  539,998. 639 Plant fender. D. �. Mu.e.. . . . .  . . . . . . . . • . . . . . . . . • • • •  540.214 Planter, corn, R. Boyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . MO�Ol5 Planter, potato. H. W. EI8enhart . . . . . . . • . . . . . . . . • •  540.157 fneumattc dispatch apparatus, carrier for, B. C. Batchel ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . 540. Pocketbook. L. M. Wilfert • . . . . . . . . . . . . . . . . . . • • . . . . .  539, Pocket for garments; safety,. H. Mason . . . . . . . . . . .  . Poke. animal. J. H. Heaton • . . . . . . . . . . . . • . . . . . . . . . • .. l!39 Pole. wagon, J. Graves . . . . . . . . . . . . . • . • . . . . • • • • . . . . . •  539, P08t. See fence P08t. 
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Potato dilZger. r:. N. Covill . . . . . . . . . . . . . . . . . . . . . . . . . . 51O,I4S 
Pres�. See bulin,ll press. 
Printer's gal ley. E. L. Holmes • . . . . . • . • • • . . . • • • • . . . .  540.(;56 
Printin� at,t1:Lchment, mul t i co]or. T. J. Turley • . . . •  MO.l23 
Pulp. moulding fibrous. J. A. Wheeler . . . . . . . . . . . . . .  539.9:/8 
Pump. J . . J .  Th iesen . . . . . ...... .... . . . . . . . .. . . . .. . . .  540,200 
Rail bond, 11 .... E. Buxton..... . . . .... . .... . . . • . • . . . . .  oaY,OOl 
Rail straightening mach ine. H. Wick, Jr. (re-

i.sue). . . . . . . . . . ... ... .... .. . . .. . . . .. . . .. . . . . . .  . . . . .  11.497 
Rail. tramway, W. Towler . . . . . . . . . . . . . • • • • . • . • • • • . . .  5:39.836 
Rai ls. bars, etc., apparatulS for straightening. H. 

Wick, Jr .. . . .. . .. . . .. . .. . . . ..... . . . . . . . . . . . . . . . . .  540.000 
Rai lwny. cable, C. W. Hunt , , _  . . • . . • . . . . . • • • • . . . . • • . .  540,058 
Railway, conduit electric. W. E. M. Jackson • . . . . • .  540.060 
Railway. conduit electric, .... B. WidmHyer . . • . . • • .  54U.OlO �i!::� ::.\��b.

s
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Rai lway switch work, A. J. :\Ioxham . ...... .. . . . . . . 53U,878 
RM.i l way switches, device for operating street. G. 

Paschke . . . . ... . ... .... . . . ...... . . . ..... . ... . . . . . .  539.823 
Railway system, conduit electric, F. Barrell . . .. , .  53U,186 
Rai l  ways, clo�ed cunduit system tor electric; H. 

A. F. Petersen .. ..... . ... . . . . . . . . . .. . .. . . . . . .. . . . 510.187 
Rai lways. Jocatinll faults in electriC', J. C. Henry •. MU,OM 
Razor tltrop holder and backi lili . w. H.  Hell . . . . . . .  540,185 
Register. See tare re�ister. Pa�senller register. 
Rein, safet.y. J. �·rye..... ... . .. . . . . . . . .  . . . . .  . . . . . . . 539.894 
Rivet settin.r machine. E. B. �timpson .. . .. . . . .. . 540.0:t:� 
Road bed. H. B. Pain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  539.821 
Rubber hee], detachable. '1' . J. W i l l iams . . . . . . . . . . .  58H.b-l3 
Rubber, etc .• roll for machines for workinliit'. F. H. 

Brewster . . . .. ... . .. .. .. . . . . ..... . . . . . . .. ...... . . . .  540.043 
Rule marker, sl ide. '1'. Norris . . .... . . . . . .. . . . . . . ... . 540,184 
Sad iron hRlldle, G. H. Ober . . .. .. . .... . . ... . . . . .. . . .  !>l!I.�20 
Sadole po", �'. D. Cable . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  540,OS7 
Safety hook. C. D. Wri.ht.. . ... . ... . . . . . . .. . . .. . .. . .  !>W.887 
Sash balance, H. Stuebner . . . . . . . . . . . . . . . . . . . . . . . . . . .  53\-J.�-t 
Sash fastener, D. A. Crich ton . . . . . . . . . . . . . . 540.149, 540.1:10 
Sa�h faloltener. R. K. :\Iarshall. . . . . . .. .. . . .. . . . . . . . .  MO.176 
Sash fnstener, J.  D. West�ate .. . . . . .... . .... . . . . .. . .  540.082 
Saw. A. Krleller.. ........... .. . . . . . . . . . . . • . . . . . . . . . .  54.0.065 
Saw gummer. C. A. Chandler . . . . . . . . . . . . . . . . . . . . . . . .  510,1J5 
Saw tooth, attachab le. J .  �.  Emerson . . . . . . . . . . . . . .  San.BOt 
Searchl ight, Faure & MacHaffle . . .. . . .. .. .. . . . . . . . .  5.)9.862 
Searchlight controller. electr ic. E. F. G. H. Faure 

et &1 . . . . . . . . . . . . . . . . . . . . .  . . .  . .  . . . .  . . . .  . .  . .  . .  . .  . . .  . . .  539.86:1 
Secondary battery, C. Payen . . . . . . . . . . . . . . . . . . .. . . 540.185 
Secondary buttery. W .  1,. S,lvey . . .. . . .. .. . ... . . . . . .  MO,{I76 
Separntor. See "old separator. Spinnin" ma-

chine separator. 
Separator, J. J. J. De Rycke ... . ...... . . . . . . . . . . . . .  539.859 �::\�� ��c�li�

i
!!? G�i��J�n?·. ?'. ������::::. : : �g:� 

Hewing machine, book, A. J. Harding . . .. ... . . . . . . . 539.808 
Sewin" machine pu l l-olf. J. II. Trowbridlle .. .. .. . 639.008 
Shafts, mechanism for starti ng or stopping power 

driven, G. Julian .... ... . . . .... . . . .. . . . . . . .. . . . . . .  540.062 
Shears. See sheep sheaTS. 
Sheap shea.rs, H. V. Dunn .. . . . . . . . . ... . ...... . . ... . 540.156 
Sheet metal vessel .  G. W. Kingsbury . . .. . . ... . . . .. . 539.1fI7 
�heet metal worktnll lllachine. U. D. A lexander .. 540,013 
SO IpS and the appertaminll �hi pcham bers, in-

clined plane for conveying. J. G ro,ger . . . . . .. . .  539.866 
Ships' bottoms, apparatus for cleantng. A. W. 

Bryce ...... . .... . . . . ... .. ... . . ... . .. . . . . .. ...... . .. 539.911 
Skate, cycle, A. O. Very ...... . . .. . .. ... . . . .... .. ... . 540.036 
Smoke consumer, T. P. Mallrath . .... .. . . . ..... ... . [HO.212 
Snow melting apparatu�. P • •  J. PiaU.i . .. . . . . . . . . . f)-tO.026 
Sole levelio� machine. Winkley & Phil lips . 540,222,540.223 
Spinning machine separator. C. A .  'J'aft .......... . . 540,198 
Spinning or simi lar machines. autolllatic stop 

motion for. Hol land & Fraser .. . . . . . . . ..... .. .. 539,869 
Splining machine. Giesler & Britt . . . . .. .... . . .. . .. .  540.095 
Spoon or fork blanks. d ie for makinliit', F. M. Cham-

ber.. . . . . .  . .  . . . . . . . . . . .  . .  . .  . . . . . . . . . . . . . . . . . . . . . . . .  540.046 
Springs. sectional band for. G. B. Sloan. Jr ... . . . . .  539.!l63 
Stacker, pneumatic, T. Kirshman . . . . . . . . . . . . . . . . . . .  540,102 
Stzttion indicator. E. H. Brooks . . . . . .. . .. . ... ..... . 539,910 
Steam boi ler. R. H. Dames . . . . ... .. . . . . ........ . . . . .  5:m,8!H 
Steam boil er, L. WiJson .. . . . . ... . . . . . . . . . . . . . .. . . . .  5:W.8H 
Steam generator. B. St. Bernard . . . . . . . . . . . . . . . . . . . .  5W.CX·n 
Steam generator, W. K. I'elly . . . .. . . .. . . .. . .. . . .. . .  540.211 
Steam generator. T. L. & 1'. J. Sturtevant. .... . . . .  5 iH.967 
Steam pressure regulator, J. Dreisoerner . . .. . .... . MO.I54 
Steerina- apparatus for marine vessels. S. Laca-

valerie .. . . . . . . . . .. . . . .... . .. . . .. . . . .. . . . .. . . . . . . . .. 540,105 
Stone crusher, E. C. Bacon . . . . .  . . . . . .  . . . . . . . . . .  5:-l9.972 
Stone cutting machine. J. G. Kouhoupt . . . . . . . . . . . .  640,104 
Stopper. See bottle stopper. 
Stove, J. M. Brooks . . ..... . . . . . . . . . . . . . . . . . . . . .. ... . . . 540,142 
Strainer. pump G. W .  Durant ..... . . . . . . . . . . . . . . . .  539,800 
Switch. See railway S Witch. 
Switch adjuster, J .  Kortan, Jr .. . . . . . . . . . .. .. . .. . .. . .  540.100 
Syringe. J. H. Morrison . . ... . ...... . . . . . . . .... . . . . . . .  540,213 
Table. See combination table. 
Tally check. W. M. Ph i llips . .. ... . . . . . . . . .. . . . .... . .. 540,109 
Tank. See water closet flushing tank. 
Tar
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Telegraph or other poles, metallic base for, F. E. 
Garner . . . . . . . . . . . . .. . ... . . . . . . . .. . . .. . . . . . . . . . . . . . .  540, 159 

Telephone central station, G. D' A dhemar . . . . . . .. .  540.012 
Tenonin.r machine, J. E. Kay . . . . . . .  . .  . . . . . . . . .  539,9M 
Thermometer. electric. Whipple & Warren . . . . . . . .  540,� 
Thill couplinll, G. \V. Davi S .. . . . . . . . . . . . .. . .. . . . .. . 539,858 
Thill coupling. J. J. Landry . . .. .. . . . . . . . . . . . . . . . . . . .  S;�!�.S7:i 
Thill coupling, E. P. �p"hn . . . . . . .. .... . .. .. . .... . . .. 540,030 
Thrashing machine band cutter and feeder, W. 

S. Judd . . . . .. .... . ... . . . ... . . . .. . . . .. .. . . . ..... 540,061 
Tin, pot for manufacturing, Buzzey & Jones . • . . . .  540. 165 
Tire, rubber, J. G. Bodgers . .. . . . . . .... ........ . . . . .  539,826 
Tobacco, apparatus for col lecting and conveying 

stemmed, Dula & Malfrand . . . . . . . . . . . . . . . . . . . . . . 540,155 
Tobacco drier, Mayo & Peple . . . . . ..... . . . .. .. ..... . . 539,8'14 
Tobacco hiller and fertilizer distributer, J. J .  

Malone . .. . .. . . . .... . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  510,175 
Tobacco mould frames. apparatuslfor fillinJ,!" plug, 

W. P. Mayo . . . . . . . . . . . . . . . . . . . . .. ... . . . . . . . . . . . . .  540.177 
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Toy, J. Goodwin . . . . . .. . . . . .. . . . . . . . . . . . . . . . . . . .. . . . . .  539,807 
'l'ransformer. stationary. W. 8. Moody. . . . . . . .  . . . .  53:l876 
'l'ransplanter. Lambeth & Boone . . . . . . . . • • . . • • . . . . .  540.171 
Trap. See animal trap. 
Trol ley breaker, Carey & Ban, Jr . . . . . . . . . . . . . . . .. . . 5.'19,8.'\4 
Trolley head and wheel ,  combined, W. H. Dalbey 53'.1,796 
'l.'rousert:l. J. H. McG rady. .. . .  . .. .  . . . .  . . . .  . . . . . . .... 5-iO,182 
Truck and baggage carrier. combined. A. Bed-

ford. . . . . . . .  . . .  . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  539.851 
TrUCk bol,ter, car, Maher & Wheless ..... . . . .. . . . .  540.174 
Truck. car. K. Clilf .. ... .... 539,933 to 0.'19,935, 539,976. o.1�,977 
Truck. car, G. B. E.terly . . . . . . . . . . . . . . . . . . . . . . . . . .  540.091 
Truck, �treet car, D. Loomis. .. . . .  . . . .  . . . . . . .  . . . .  . .  640.068 
Tru ... D. Reid .. . . ... .... . . . . .. .. . .... . . . . .. . . . . .... 540,110 
'l'ubll iar boiler and superheater, combined, W. 

Schmidt..  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  539.8:l'l 
Type into receptacles. apparatus for pac1r:inJ{, C. 

F. Hilder .. ... . . . . .. . . . . . ... .... . . . .. . . . . .. . . .. . . . . .  540,055 

�;g:,j���
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for ���triying,· <3: 639,GGJ 
Mueblei sen . . . .... . . . ... . . . . .... . . . . .... ... . . . . .... 539,994 

Typesetting apparatus, L. K. Jobnson . ... 539,916 to 539.948 
Typ'settinll apparatus, Johnson & Low .. 539,949 to 5.19.952 
Type>.-riting macbine, C. Spiro .. . . . . . . . . . . . . . . .. . .. MOmS 
Umbre lla, A. C. McDonald . . ..... . . . . . . . . . . . .. . . . . . . 540.181 

B�g��II: ,��I��IZR�Jg,';,';,�flll:�gw;ti: : : : : : : : : : : : :  �;m 
Valve. balanc€d: �lide. H. A. NichoJson . . . . . . . . . . . . . 539,996 
Valve for locomotive boilers, blow-off, G. Reed .... 540.003 
Valve �ear. W. J. Lewis . . .. ..... . . . . . . . . . . . . . . . . . .. .  539,920 
Valve reseating dev ice, N. E. Shontz .. . . . . . . . . . . . . 540,196 
Valve. slide Ilate, \V. Ro�s . . .. . . . . . . . . . . . . . . . .. . . . . .  539,922 
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. �g:cm. 
Vehicle wheel. W. Horsley ... . . . . . . . . . . . . . ... .. . . . .  . 
VelOCipede, Hendrick & Kelly . . . . . . . . . . . . . . . . . . . . .  . 
Wagon, dumpin�, H. S. Palm ... ... . ... . . . . . . . . . . . .  . .  
Water closet ciet.ern. ,Yo J .  Bowerman . .. . . . . .. . . .  540,<K2 
Water closet HusbiDg tank, R. A. L. Blonde! . .... . 540,137 

�:�:� g�:t':,��'i't:\l�i,���
ber

: : : : : : : : : : : : : : : : : : : : : : :  �:Ws 
Water wbeei llovel'nor. A. Giesier . . .. . .... .. . .. . . . .  MO,094: 
Wheel. See Drive wbeel. Vehicle wheel. 
Wheel, J. Graves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  539,895 
Wheel rims. machine for recessing, R. G. Shep-

ard . . . . . . . . . . . . . . . . . . .. . ... . .. . .. . . .... .. . . . ... . . . . . .  540,074 
Whip socket and rein bolder, combined, Red-

mond & Wythe ... . ........ . . . . . . . . . . . . ....... . . . . . 5.19.960 

�l�a�: ��!.:!.�c�r:��hVrii.,';�f.·t�}f:·Q�ia�:�';,Ytioss: : :  �:� 
Window or door button. M. E. Clark .. . .. . . . . .. . .. .. 539.913 
Wire fabric machine Clamp. P. Sommer et a1 . . . . . .  539,883 
Wire stretcher, L. N. Gilreltth . . . . . . . . . . . . . .. . ..... . 540,100 
Wil'e stretcher. J. O. Walton .. . . . .......... . . .. . . . . 640,l.25 
Wire stretcher, staple bolder, and staple pul ler, 

combined. F. W. Simmons . . . . . . . . .. .. ... .. ... . .. MO,115 
Wrench, E. A. Cochran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  539,890 

TRAD E MARKS. 

Baking powder, Parrish Brothers . . . . . . . . . . . . . . . . . . . . 26,610 
Bedspreads, C. Wbitman & Company . . . . . . . . . . . . . .. 26.585 
Beef. smoked, New En�land Supply Company . ..... 26,612 
Boots. shoes. and ana)ogtJus footwear. F. Mayer 

Boot and Shoe Company . . . . . . . . . . . . . . . . . . . . . . . . . .  26,089 
Buots. shoes, and slippers, ladies'. misses'. chil­

dren's. and infants'. Laird. Schober &. Com-
CatC:�lic�' i.iiit·i>iood·j,;,:,:;ti,,-rs. Vi: i<]: skiiitier:::::: �:i:J 
Cement. German Portland, Patterson, Bertzer & 

Company . . ... . .. . . . ....... . . ... .. . . . . ...... .. .. . .. . .  26.1121 
Cement, Portland, J. Brand . .... . . ....... . . . .. . . . .. .  26,622 
Cloths or BtUtrs and yams of won). worsted. or 

bair, and cotton piece Il"OOd8, Sir Titue. Salt, Bart .. Bone & Compan:r .. . . . .. . . . . . . . . . . .  .26,586 1.0,26,588 

Cocoanut. desIccated or shredded, Keysl.One 
Cocoanut Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 26.607 

Copper m"ots. Lewi.obn Brothers . . . . . . . . . . . . . . . . . . .  26,620 
Crayons, drawing, B. F. Callender .. . . . . . . . . .. . . . . . . . . 26.684, 
Cycles and parts and suudries. Bidwell-Tinkham 

Cycle Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26.617 
Dies and tap!l and accessories thereto. Walworth 

Manufacturin2': Company .. . . . . . . . . . . . . . . . . . . . . . .. 26.618 
Face powder, H. Tetlow .... . . . . . . . . ..... . . . . . . . . . . . .  26,604 
Flour, wheat, Blanton MillinJ{ Company .. . .. . . . ... . 26.609 
Fruits. dried, M • .fI\ Prince ... . . .... . . . . . .. .. . ..... . . .. 26.tiG8 
Furniture, office and household, B. Souto &. Com-
Hai�a

dVe,'L: N: 'Br'un'sw'i�::::::::::::::::::::::�':::::: �:� 
Hair, preparation for preserving and beautlfyinJ{ 

tbe. 1':. W. Kasten ..... . . . .. ......... . ... ... . . . . . . . . 26,603 
Hintzes, gate spring. F. Keil &. Son .. . . ... . .. ... . . . . . .  26.6]9 
Lini'Uent, L. N. Brunswif.! . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,� 
Malted dry food extract., W. Horlick . . . . ... . .. 26.613 
Meat meal food for poultry and pigs, Bradley 

Fertilizer Company .. ... . . .. . . . . . ... . .. . . ...... . . .  26,614 
Me���k�:: J�N�1f[�c:ts��:�.������: .����' .. ��� .. ���: 26,596 
Medicine, chemical preparation used in, Merick: 

& Company .. .. . .. .... ... ........ ... ... .. ... . . . ... . 26,591 Rf:a��l�:. fl����rv�!°rl
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MediCine, tomc. S. B. Hartman . ... ...... .. .. ... . .. . .  26,593 
Periodical publications. Butterick Publishing 

Company .. . ... . . ...... ... . .. . . .. ... . . .. ..... .. . . .  26,583 
Remedies for cure of beadache, G. S. Farquhar . .. . 26.600 
Remedy for female diseases. South Bend Remedy 
sew��::'::a�tineB: t: Hageii""r; ' &, Coiiip,,;,;y· ..... .... .. : �::m 
Soap. laundry and tOilet, J. Watson & Sons . .. ... . . 26.605 
Soap powder, Diamond Dust Soap Powder Com-

pany ... . . ... .... .. . . .. . . . . . . . . . . . . . . . . . . ....... . . .. .. 26.606 
Tapioca. Grout & Grout . . . . . . . . . . . . . .. ... . . .. . . ... .. . .  26,611 
ToniC, J. Cam rick . .. . .. ... . . . . . . . . . . . . . . . . . . . . . . . . . . .. .  26,592 
Vermifuge, L. N. Brunswig . . . . . . . . . . . . . . . . . . . . . . . ... 26,597 

DESIGNS. 

Bottle, J. L. Dawes ... ... .. . .. . . . ... . . . . . . .. . . . . . . .. . . .  24,33.'1 
Bottle cap, A. Gaskill . . ... .. . . ... .. . . .. . . . . . . . . .. . . . . .. 24.334 
Broiler and toaster, C. E. McGonigle ... .. .... . . . . ... 24,343 
Brush baCk, C. Osborne . . . . . . . .. .. . .. ..... .... . ... .. . .. 24,330 
Button shank, link culf. J. A. Flomerfelt ... . . . . .. . . . 24,329 
Clock case. J. Scbnarr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.331 
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Faucet stem, T. Schafer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24,344-
�'inger bowl. J. �'. Fradley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.332 
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Sawmill base. band. W. A. Wilkinson . . . . .. . ...... . .  24,351 
Si"n board, S. A. Wall ... . ..... . . . .. ... . . . .. . .. . . .. . . . . 21,348 
Table top, J. C. Miller.. .. . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  24,339 
Valve casing, inlet, R. A. L. BlondeL . . . .. . .. . . . .. . .  24.347 
Violin body, E. A. Thompson . . .. . . . . . . . . . . . . . . . . ... . 24.336 
�t'I��I:�;:�,t}�'§.h'!s����·.·.·.·.·: · ·.·.·.·.:·.:·.:·.·.·. : 
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A pl'i n t r d  cop �' of the speCificatIOn and drawiD.$l" 01 

any patent in the foregoing Jist, or any patent in print 
issued since 1863. will be furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired. and remit to MUDn &. Co., 361 
Broadway New York. 

'(�an n d i nn p n u - n r M  may DOW be obtained by tne in­
ventors for any of the inventions named in tbe fure ... 
tf����)tcf:�J\'t�
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instructions address Munn & Co., 361 Broadway. �ew 
\" ork. Other foreia-n patents may also be obtained. 

�'h)ertigements . 
O R IH N A R Y  R A T ES. 

I n ld d e  Pnsre. eneh j ll fll e .. r ion - - 1 !j  eent. n l i n e  
IInck IJ n 2 e .  e n c h  i lUuH" i o n  - - - - Sl . 0 0  n l i n e  
Dr F<Yr some classe$ of AdverUsemenu, Special and 

Higher rates are required. 
The above are charlZes per ajZ"aLe l ine - abont eh:h t 

words per line. '1'his notice shows the width of the line. 
and is set in agate type. �n�ravinlls may head adver­
tisements at t.he same rate per 3,flate line. by measure .. 
'Dent. as t,he letter press. Advertisements must be 
received at PublicatIOn Office a.s early as Thursday 
morninll to appear in the following week's issne. 

Foot Power '* Screw cutting 

L th Automatic 
a es Cross Feed 

9 and 12 Inch Swing. 
New Designs. Novel Features. Send/or Catalogue B. 
SENECA FALLS MFG. COMPANY, 
695 Water St., SellOea Fall., N. Y. 

LAT H E S Shapers Planers, Drill., Machine Shop 
• Outfits Foot Lathes, Tools and Supplie •• 

Catalogue Free. S}1JBAS1'IAN LArHE CO., 
120 CULVE tlT ST .. ClNCINN A Tl, O. 

tion of the project tor a tunnel through the Pennine 
Alps under Monte Leone. which, when completed, will 
be t.he longest in the world. Nature of the rock to be 
traversed, vroposed Ay�tem of construction .  ventilation 
and coolina:, hygienic urra.ngements. outside erections. 
Full detAiJs, with 11 i l lustrations. Coutained i n  SCJEN­
TI FJO AM EIttCAN SUPPI.EM�NT. No •• 9 9�, 999, and 
1 000. Price 10 cents each. To be had at tllis office 
and from all new8dealers. 

Foot-Power 

Madr._ ... FOR WOOD AND METAL WORK. 
�- rE:? E?';::;:1=e., __ -.l � ......a.. TMII aeeT FOOT Po.II" MACHINE • • • TN_ WOlliLD. 

W. F. ' JOY. UIIES CO., 1m RUIY ST .. UClFORO, ILL 

TO INVENTO R S  AND PROMOTERS. 
W e  have had for many years a s  a specialty the manu­

facture of some of the most intricate and successful 
machines, tools and models. Our facilities and equip. 
ment. mechanical skin and experience are at your ser­
vice in bringing to commerCial success inventions and 
improvements in machine8 or appUances. Satisfaction 
��:;-:�i�
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the occult. proves bypnotization pussible in 8Jl cases. t2.16 
P!'l!e book on hypnotism, etc .. $2. 100 plll<e pamphlet,10c. 
NATIONAL !NBT., 321 Spring St., S 6., Los Angeletl, Cal. 

If yo'U want the best Lrlthe and nrill 
IIIIIIIIII::... CHUGKS • BUY WES'l'CO'l"l"S. 

S t r o n g e s  t 
Grip, Great­
est Oapacity 
tMui Dural>il­
ity, Cheap and Accurate. 

\V e�tc o t t  C h "  Co .. O n eida, N. Y ., ( c .  �, A .  ASVi''::s�a��g
z� A T  

EC'JL��:[1':������� ,
G:�n. 

rum�ing W,hr ay ��m�n:ua Air. 
We ta1;re pleasure in �nnouncing tbat by arrangements made wltb J. G. Pohle, we are enab led to furnish our customers with the 

l'O H LK A I R  I, I F T  P ( ; IlI P . 

protected by numerous American and Forei�n patents. 
'l'his department ot our business will be under the per .. 

sonal supervision of Dr. Pohle, tbe inventor and pat'ee. 
THE INGERSOLL-SERGll]ANT DRILL CO., 

Havemeyer Building, 26 Cortlandt St., New York. 

B U Y  
T E L E P H O N E S 
T h o t  Ill"e !rood-n o t  u ch f"ap t h i n e'''.' '  The di:fter .. 
ence in cost is lit.tle. We guarantte our apparatus and 
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WESTERN TELEPHONE CONSTRUC'l' lON CO., 
«0 Monadnock Block, CHICAGO. 

Largest 1Ilanufacturers of Telephones Vn the United States 

'DRILli NG' 'MACHINERYJ 
t MANUFAC.TURED B V  

WILLIAMSi, BROTH ERS. . . ITHACA". N.V� 
MOUNTED OR ·ON SlllS;FOR 
DEEP 011 SHALLOW ,WELLS,-WlTlfl 
STEAM OR HORSE 'POW ER , 

�"DI)Ri:5S�W,.,UOU,RAMISCB���kH�l!� 
A RT ESIAN WE LLS -BY PRO F. E. 
G. Smith. A paper on artesian wells as a source of 
water supply. Essential geologica) con d i t i ons of arte .. 
sian wells. Some chemical features of artesian well 
supply. Contained in SCIH�TI FIC AMERICAS Sup­
P L F. M  ENT. No. 943. Price 10 cents. '1'0 be had at this 
Office and from aU newsdea lers. 

ARCHITECTURE. 
Mecbanl-. 8leam Engineering. Mechan­
leai.DrawiDfr, Electricity, R. R. and Bridge 
Engineering, Plumbing, Heating. Mining. 
English Branohes. Send for free circular, 
stating 8ubject wish to study or 70ur trade. 
(;orresPoDdence Scbool of Industrial 

�cieDce8, SCRANTON. l' A. 

POSSI BILITY OF LIFE IN OTHER 
\Vorlds.-A most interesting discussion of this  much 
debated Question by thp I!reat a�tronomer. Sir Hobert 
Ball. (.ontained in SCIENTIFIC AMERIf'AN SUP­
PLEMENT. No. 99�. Price 10 cents. '1'0 be had at this 
office and from all newsdealers. 

A NEW P IPE WR E N C H  
Grips quickly and firml y ,  G A J� YAN1 ZED 
as well as other pipe, and w i l l  not C ..... sh 
it. Won't lock on pipe. Does not mar a nut 

or highly polished fittings. Other features. 
All dealers. 

Jar Send for Little Book, .Free. 
SAM U E L  HALL'S S O N ,  2 2 9  Wesl 1 0lh SI" New York, 

OLDS GASOLINE ENGI 
1 horsepower .. . .. . . . . . . . . . . . . . $117 2 .. . .  . . . . . . . . . . . . . . . .  162 
3 . . . . . .. ... ..... ... 200 
Ten Years On t h e  M al'l,et , 

with best results. is why we lead 
to-day. 

P. F. OLDS 8c S O N ,  
Box 218, LaD sing, Mich. 

THE OBER LATHES 
For Turning Axe, Adze, Pick, 
Sledge, Hatchet, Hammer, Au .. 
ger, Jfile, Knife and Chisel Han­
dles, Whiffletrees, Yokes, Spokes, 
Porch Spindles, Stair Balusters. 
Table and Chair Legs and other 
irregular work. 

Jar Sendf<Yr Oircular A. 
The Ober Lath e C o . ,  C hagrin Falls.  0., U , S.A. 

Catalogue 
Free, 

POWE RFUL  
_____ ,SH EARS 
Cuts to U inch sheet metal 
and % incb rod .. 

W_ W. O L I V E R, 

Sta. B. Buffalo, N. Y. 

Parson's Horological Institute. 
O I L WE L L  S U P P LY CO.  gcbool for ruatcbrnaker� ManUfacturers of everythIng needed for 

ARTESIAN WELLS ENGRAVERS AND  J EWELERS 
for either Gas, Oil, Water, or Mineral Test.s, 
Boilers, Engines, Pipe, Cordage, Drilling 
Too]s, e.tc� l 1 1 lLs'd .car ll /oUlte. pnCt I tsts, 

1 1 1 1 11. Iu,scount Slttets on Teqtte8 ( .  
Pitliburg, 0 1 1  City and Bradford, Pa. 

���! Also, 32 Cortlandt St., New York. 

MAC H I N E W O R K  SOL IC ITED.  equipment l\toder:n Macbine 1'ools. Pattern Making, Designlnll Experlll:!e:n�al Work. Technical assistance if required: 
��

sJ!�'i:�tl� e
V
s
eiy,{i:�o����e��i��·wP Y��k� l H I L ,  

BOLT CUTTERS AND NUT TAPPERS 
IN GRE A T  VA RIETY. 

Cutting all sizes up to two 
Inches. 

WELLS BROS & CO. , 
Greenfield, Mass. 

B I -SU lPH I D E  �or u.e.ln tb.e !"'i: "  Killing. Insects III Graln, KillIng- BurrOWIng An-OF  CARBON ieit <;lfA Yta8il�'6l':,'"v"e�a��, Ohio 

The " C l imax "  Stereotyper 
AND 

Mould ing Press Combi ned, 
for making perfect C e l l u l oi d  Sle­
l · t · () t �· IH·N to be used in plnce of metal 
stereotypes. Also for making Rub­
h p J' � [ n 'n p � .  Should be in use in 
every printinll office. See SCI. AM., 
Dec. 30, 1893. Send for Circular to 

T H E  J. F. W. D O R M A N  CO.  
2 1 7  E .  German 51 . ,  Balt im ore, M d .  

Manufacturers of 
Rubber Stamps, Vulcanizers. Stereo­

type Machinery and Supplies. 

T Y P E W R I T E R S .  
All makes balf-price. Rebuilt to equal new. Shipped 

without deposit to re.ponsible parties In all parts of the 
world. Unprejudiced advice gIven. Illust'd cata. free. 

TY P E W  IU TEU } 45 Liberty Street, IIEADQUA II'l'EUS. New York, U. S. A. 

Tho TYDowritor 
EXCHANGE, 

H Barclay St. , New York 
We will save you from 1 0  to 
50 per cent. on Typewriters 
of all makes. 

Ilr Senft for catalogue. 

MOD EL , E X P E R I M ENTAL and ELEC-
TRICAL  WORK Ph.ysical and Chem-

• Ical Apparatus. 
W A L M S L E Y ,  F ll I , I, I;; R & C I I  . . C H I C A GO, 

The Only Uom plete �cien('e FuctorJ� i l l  t h e  
West . • , • • • , • •  pr Send jor Oircular. 

Dr Send jor Catalo�ue and References. 

PARSON ' S  H OROLOG ICAL I N STITUTE, 
P E O R I A ,  n,l . .  

W OO D E N  T A N KS. 
For Railroads. MiJls and Manufactories. 

Builders of Steel Towers and Tanks. 
La. Red Cypress Wood Tank. a specialty. 

STAN DARD 
TRY 
SOUARES. 

W. E .  (� A L Il W l.;I, L  C O . ,  
217 E. Main Street, Louisville, Ky. 

Graduated Steel Blade, not hardened. Re­
cessed Iron Handle. Warranted accurate. 
Price, by mail ,  ro.tpaid. 

3 inch, $0.75 6 inch, $1.2.'. 1 10 inch, $2.25 
� .. 1.00 8 "  1.75 

Mechanics' Fine 'fools of all kinds. Instru­
ments for accurate measurements a specialty 

rr Send jor ll!ustrated Oatalogue B. 
Standard '1'001 C o . ,  A th o l ,  lll as8. ----------------

Architectural gooks 
Useful, Beautiful and Cheap. 

Any person about to  erect a dwelling house or  sta­
ble. either in the country or City, or any builder wishing 
to examine the latest and best plans for a cburch, 
school house, club house, or any other public building 
of hiJ{b or low cost, sbould procure a complete set of 
the A RCHITECTS' AND BUILDEHS' }�DITION of the SCI­
ENTIFIC AM ERICAN. 

The information these volumes contain renders the 
work almost indispensable to the architect and builder, 
and persons about to build for themselves will find tbe 
work suggestive and most useful. They contain draw­
ings in perspective and in color, t.ogether with floor 
plans, costs, location of residence. etc. 

Two volumes are published annually. Volumes 1 to 
18, which include all the numbers of this work from 
commencement to December, 1894, may now be obtained 
at this office or from BookseHers and Newsdealers. 
Price, stitched in paper. $2.00 per volUme. The.e vol­
umes contain all the plates, and all the other interesting 
matter pertaining to the work. 'l.'bey are of great per­
manent value. Forwarded to any addl'ess. 

M U N N  &; C O . ,  P u bli .. ltel·[II, 
361 Broadway, Neu' York. 
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F01lI'IIled b y  Mathew Carty, 1785. 

HENRY CAREY BAIRD eX CO. 
1Nl JUSTRIAL PUBLISHERS, BeUKSELLERS & IMPORTERS . 

S 1 0  \Va l 11 11 t St . . l' h i l ad e l p h i a. l' a  . . lJ . S. A . 
IT Our New aud Revised Catalogue of Practical and 

Scientific Books. 90 pages, 8vo, snd our other CatalollUes 
snd Circulars, the whole covering every branch of Sci­
ence applied to the Arts, sent free and free of postage 
to any one in any part of tbe world wbo will furnlsb his 
address. 

T E N T S .  

OEO. B. CARPENTER & CO. 
202-208 So. Water St. , CHICAGO 

A B E NTS WANT E D  
to seil tbe Best Cooklna Ket. t 1e in  the  WOl·ld. No 
more scalded or  burned bands. 
They are made of �tee I and �::�:!r !���

d
c�!s
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erB and tire-proof Stove Mats 
�d�lU�.�;� f::�:3� 
tOT'JI secured. Address 
55 s.1ib 'lv�:U����UITY. 

GAS EN G I N E  CASTINGS  
a180 for Water Motor, Dynamo, B-ol:::le-r-,�E�ng\-·n·e�. etc. 
A. F .  WE .:D "" CO .. I II "  Liberty �t • • N. Y. 

BALL BEARING AXLES AND RUB-
ber Tires.-A paper read before the Carriage Builders' 
�ational Convention, Philadelphia. October, ]89(, show. 
1Il� the advantaQ"e to be derived t'rom the use of ball 
bearings and pneumatic t ires in road vehich's. Con­
tamed i n  SCIKNTIFIC AMERICAN SUPPLEMENT No. 
992. Pri('e 10 cents. '1'0 be had at tbis office and ·from 
all newsdealers. -------------------

The Berkefe ld  House Fi lter 
The Onl1l Filter Removinq Typhoid and Cholera 

Bacilli, tested and indorsed by many 
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p
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tered water, a b s o l u t e J y  free from 
germs. It is easily cleaned, as all im .. I 
purities remain on the surface of the 
filtering cylinder. Cylinders can be ster­
il ized by boiling in water for ant! hour. 
Send for circulars and prices to tbe 

B E lt K �: F E I , D  F I I ?I' ER CO .. 
4 Cedar Street. N e w  Yo .. k .  

MADE TO 7 FIT YOU. Imported cloths-Suits and Overcoats from 110 to 820-tbe styla and ma.­terial you select. We are direct :lmo porters-guarantee perfect fit, superIor workmanship and finest trImmings. :::: B�It:n:"t!8�h���s�e��y cf�.\�.� With priviler;3 of examination. Write 
tor free catalogue, sa.mples and measur· jTii�B:'��l}'�88 T <\ '(LORING CO, . 262 and 264 Stat.e St., Dept. 24, Cbl�qo. III. �5HAND BONE, SH ELL AND 

" " .  CORN M I LLSfor Poaltrymen. . Circular and testimonials Free. 
WILSON BROS., Easton, P .. 

NOW READY I 

Seventeenth Edition of 
Experimental Science 

1 � o  ] 'n2""� a n d  1 ] 0 � I 1 Jl "l·b C U lM added. 

Just the tblng for a boliday present for any man, 
woman.!o1tudent. teacher, or anyone interested in science. 

In tbe new matter contained in the last edition w1l 1  be 
found the Scientific Use of the PhonOllraph. the curious 
optical i l lusion known as the Anortboscope, together i 
with ot.her new and interesting Optical Il lusions, the 
�fl;�;le�ti�i:;�Y�d�s��Ji'Q.:B�
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er, Electrical Rocker, Electric Chimes, How to Color 
Lantern Slides, Study of tbe Stars, and a great deal of 
other new matter WhICh will prove of interest to scien­
tific readers. 
h����Jg2i:�rot��y :�i���ll.
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J]r.se1lfi JOT tJlU Ij[Ta[ea CtTCUWT. 
M U N N  & co.. Publ ishers. 

Offi ce of the SCI E N T I FIC A M E R ICAN,  
:un  BRUA D WA Y ,  N E W  YORK. 

R O· C'K 
Made o f  Large Blocks o f  Emery Set In  Metal . 
Fastest Grinders known. Can grind anything 

M a d e  Sh .lJ'p. Stay Sharp EMERY 
NO I' I C K I N G. 

:!:.n:rt�II!�o�e�� �I::":� a:�s��!:':'�;"'rs. 
St;;�e���tCMii l CO. ,  Boston ,  Mass. MILLSTONES. 

MAN UFACTURE OF BICYCLES. -A 
very comprehensive article Jllvin.ll the details or con·· 
struction of every part of  these vehicle.lS. W i th 15 en­
gravinjls. Contaiued in SCIENTIFIC A MERICAN Sup­
PLEMENT, No. 908. Price 10 cents. To be bad at tbis 
office and from all newsdealers. 

� ... ,,- Hlgh Be I Orade lCYC es 
Sbipped anywbere 

C.O.D. Saving you 
1:::;;;w:::=:n���������:�."2.60 

$85 • ArllDcWll' " ,u.uo "6 " " $31.&0 
L�te!t models. wood or steel rimlJ; pne!!'!.tic t��e.; we���:�7S;: 
to 30 l bs. ; all stvles and prices. Large illu�tr8.ted c.talo�ue free. 
Cash Buyers'Unlon, 162 W. VanBuren SI.B 181 ,Chicallo 

I CE  M A C H I N ES. Corli88 Enallle�. n .... wers· 
n l l d  n"u l e  .. M· iU achinet·y . THE VILTER 
MFG. Co., H99 Clinton Street, Milwa.ukee, WiS. 

I H ELLO, CENTRAL ! 
Do you use telepbones ? If BO. we can Irlve 

you just what you want. Our specialty is Blake 

. 
Tran�mitter8. There is a H best n in eV'erytbing, 
and ours are tbe best. We supply complete 
tele

£
hones or all or 8ny of the parts to construct 

a t
�N'��

n
I"x It�ftJf6RI¥'IH,a�'k���'l;'S:: 

131 Liberty St., New York. 

HAUNTED  SWI NI Having bougbt tbe 
entire interest in tbe 

Illusion Apparatus known 8S the "" lI lI l ed Swi u g, 
patented November 7, 1893, No. sm,227 ; we are now 

�
re-g�!f'k�H!fIJ& eNltfrt:-I�,

ca
l'TL'1N:���� t.'5-. ts. 

NTiSS T IME  SYSTEM 
8, 30, 00, 90 and 100 day movements. 

S Y N C H R O N I Z E D  CLOCKS 
Syncbronlzers for Time-Stamps and Record­
ers. Also Mecbanical Self-wmdlng Clocks. 

CALEN DA R  C LOCKS 
Tower Clocks, Outside and Syncbronlzed 
Sign Clocks. CIoeks rented in New York Cit1/ 

pr- Send for pampblet and particulars. 
The Prentiss Clock Improvement Co . .  

{9 DEY ST., NEW YORK CITY. a � S1fI�Dri':.e,:1a\°,fs't��! t-���.�".IiI"'lI.. ment you think of buying. � - Violins repaired by the 
Cremona System. C. STORY, 26 Central St . •  Boston, Mass. 

MONITOR VAPOR ENGINE AND 

POWER COMPANY, 
8 E R I E  STREET, CRAND R A PI DS, M ,CH,GAN,  

CASOLI N E  LAUNCH E N G I N ES A N D  LAUNCHES 

MESSRS. MUNN & CO., SoliCItors 
of Patent •• bave had nearly fifty 
years' continuou.e experience. Any 
one may quickly aecertain, free, W\���I:�/�;:w�ro i[�

b
l" C�� 

�mmunicattons strictly confiden-��i to �btt�dr�g:, �M=:s and 

PATENTS 
taken throngb Munn & Co. receive special notice in the Scientific A mfr­iean. Tbis splendid weekiy paper elegantly illustrated, bas tbe largest Circulation of any SCientific work. IS a year. Specimen copies free. Address M UNN & CO., 

New York, 361 Broad:wU'. 

«if�liilW •• iit.eiihldl!n" I m pruYod Tlnl. Del eetor 
: '�Wltb 12 or 24 K evs. witb 

Safety Lock attach­
ment. Patented 18'jfH)-j. M y  inven .. 
tions, and wi l l  Bue 
all concerns seJItng 
or using the Safety;. 
Lock attachment. 
accordinJl to De­
Cision of Circuit 
Court of U. S. for 
8. D. of N. Y. 

S�nd for Circulars to 
H"H".""'�D 206 Broadway, New York. P. O. Box 2875. 
WO�C:ESTE� POLYTECHNIC INSTITUTE, 

Worcester, nass. Four years' CIYUrS .. In CIvil, Mecbanical, Electrical En­
f
lneerlng and Cbemlstry. New and extensive labors-

19�.
es �� ':������P:n�

b
l����li��':.ts.f:e�·s Expenses 

T. C. MENDENHALL, President. 

Our Nel 50c. Telephone 

� 
Entirel,. DeW' .nd oripnal. The reeei"ers 

_ of this Outftt; an 10 conltructed that they 
h ..... e extraordinary acoUltiO propertiN. A 

"hilpn' mI.,. be plainly heard at 500 n. No battery 
required. Reoei'f'tl'l are imitation bard rubber, the 
'.,m. in form .1 UJed OD re�la:r inltrumentll. For in.ide ud aU .hort linea this la better than .. '100 Outfit. Compl.te for both end. with all aooel.orie. and in.tnle­Olll!' {or lliing. Bent by expfN' on reeeipt of 60.. or hymall for lIe. extra. R, H. ! NO ERSOLL & BRO. 65 CORTLAIIDT ST. II. Y. CITY. 

THE FISHER 

Patent Steam Pump Governors 
For Steam Pumps Worll:lng under Pressure 

and tbe 
F ISHER PATENT GRAV ITY GOVERNORS 

�'or Steam Pumps filling elevated open tanks. 
are the m

��re'���';,t:,,���::'
le devices 

R E I I [; CI S G  -l?AI.VEIl. 
IT Send for Circulars and testimonials. 

F l :ooH E lt  G O V E Il N O lt CO . .  
rot S. 1st Avenue. Marsballtown, Iowa. 

�1:eIC� TYPE W H EEL •• "·ODILI LIXP'EIlIMENTAL WORK.1MNJ.1IIIICtUIEM NOVElTIU • [TC. MI.W laM auraL WI'" 100 NA ..... u a! N.l. 

ALCO VAPOR LAU N C H  
E n g i ne and Helm Cont.ol led from Bow 

Latest Improved and only 12 to 1 Motor 
now ready for tbe market. 18 to Ml ft. 
Launcbes, 2. 3, 6 and 7 horse power. 

. -' .. 

CALENDOLI'S T Y P E S E T T I N G  MA-
chine.-DeflcrlptlOn of a machine recently invented by 
Father CHlendoli, a Sicilian Dominican: which permits 
aD experienced operaror to compose fifty thousand let­
ters nn hour. With '7 illustrations. Contained in SeIEN .. 
TU!'1C AMERICAN SUPPLEMENT, No. 1 0 0 � .  Price 10 
cents. 1.'0 be bad at this office and from all newsdealers.. 

A Tailor-Made 
Suit For 
$10.00 

We'lI make to your measure a FrocIt: 
or Sack Suit of 

ALL WOOL GOODS 
t��1 �fJ!'lr �a�lr�':.�'3·,¥::'�r:.;������ 
as cbeap. We save 00 per cent by 
r:l�fil������ �������g;w�t from 

All goods sent C. O. Doowitb privilege of examination before paying express 
,,\e

e�d 1-= :a��fe:�r�f�th e�:d&f�ii 
particulars. free. 

LOUIS X VEHON. Tailor. 323 Dearborn SL. Chicall. 

BACHELDER ADJUSTABLE 
S P R I N G  IND ICATOR.  

"- " W O LV E R I N E "  "-

GAS & GASOL I N E ENG INES 
STATI O NARY A N D  MAR I N E .  

The " Wo]verine H is the only revers-��\� :�1rgt�:::�����¥o;bi�S��::�: 
Requires no licensed engineer. Ab­
solutely safe. Manufactured by 

WOLV E R I N E  M OTOR WORKS. 
1 2  H u ro n  St.. G rand Rap ids, Mich. 

CR ITER ION  MAGIC LANT ERNS Stere��:icon8. 
011, Lime or I!:lectrlc LII(ht. Front of Lantern. ea.lly removable 10r substitution 
of oClentlllc attacbments. We make lanterns and view. for all kindll of UOM. nr- Cata'- f�u . .I .  B. (:0 1.'1' ,II.-: C :O •• 1I6 & U7 N  ...... u Street. � " w  York. 
lBII La 8alJe 8t., CbiOlllo. � Bromlleld St.. BoRon. IlIl PoIt St .• B&n Ifranolooo, 

"Pacifi�" & "Union" 
Gas & Gaso l ine 
E N C I N E S .  

U U S E  O R I N DSTO N ES ?  
If so, we can supply you. All sizel!l 
III O l l l l t ('d and II I I l I I n n ll l .- d .  always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe. 
clal pnrposes. IT AS" jor catalogue. 
The C : l,I!:VELA N D  STO N E  CO, 

2d Floor, Wilshire, ffieveland. O. 
They All Like It. 
The Ladies Like It. 
So Do The Men. 
Children Enjoy It. 
Layman Pueumatic Boats. 
IT See 8CJ. AM .. May 18, 1895. 
Send (C. m stamps for OUT hand-

somel1/ illustrated catalo(fUe. 

Address H. D. LA YMAN, 
851 Broadway, New York. 

I�lf. FIBEI 
Manufactory E8tRbiished 1 ,.6 1 .  

LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS' RUBBER GOODS, RULERS. 
COLORS AND ARTISTS' MA�'ERlALS. 
78 Reade Street , N ew York, N .  Y. 

ll l a n u factol'y Estohl ished 1 ,.6 t .  

MATCH � �ACllINERY. 
Latest Improved. Complete plants fnl'lliahed. JOS. C. 
DONNELLY, 1209 Buttonwood Street. Phlladelpbla, Pa. 

MANVEL W I ND  M I LLS O' with Ball bearing turn­
table. Galvanized Steel 
Kills and Tower •• 

Your address calls for 
balf-tone enlUavings. 

WILLIAMS MFG. CO. 
K a l a m azoo, M ich. 

18 :Murray St., New York. 86 80. Barket. St., • B.-M .. 

SAN ITARY SOAP VASE 
I·R E V F. N ·I'� disease, waste, pilfer. 
ing of soap, clogginR' of waste pipes, 
st

��,j.\�)'rt
a
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e
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pure soap. 
T h e  Only Clean, Sanitary, and Safe 

1IIall to ust) soap. 
Agents IVanted. 

San l t al·Y Soap Vase C o . ,  

Aqueduct Bldg., ROCHESTER, N. Y .  

S I NTZ G A S  E N G I N E  CO .  
GRAN]) RAPIDS, MICH" 

u. S. A. 
M.anufacturers of the S i n t. z  �' n .  
t-i o n a .·y a n d  iU RI·tlle ('; n M  and 
!����Jn to:: IB�ia't�-8an:S�r��t��� 
LilZCting. Runs with manufac­
tured or natural ,z:as - Boats and 
launcbes. Prices within the reach 
of all . . IT Semd jor Catalogue. 

Mention thts paper. 

Experimental & M odel  Work 
E .  v .  BAILLARD, 106 Liberty Street, N .  Y. 

BUSHNELL'S PERFECT LETTER COPYING BOOKS 
perfect copies of let­

with ordinary office ink. 
pre88 required. Books roll 

up to make tbe copy. Indis­
pensable to the traveler and 
for private use. Sent by mail. 
postpaid, on receipt of price. 

Note size, 6x10 Incbes . . . .  $1.00 
Letter size, lOx12 inches, '1.30 

te�:n�� f�l�j�'i.Ulrru�IJ.�I:It�t8 
403 Chestnut St., Phi l.deiphia, Pa. 

NOW ! THE TIME TO MAKE MOm 
Are you honest. sobert industl1ous1-if so, engage 

with us for 1895. $.'lOO a montb. $3,600 a year. You can 
make it easy, six hours a day. Our agents do not com .. 
plain of hard tirnet-;. Why ? They ar� makinJ;t money �:!!:ilJ ���b��r���\�&����d,:a:::b::'���� ��

a
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iabes dishes perfectly in two minutes. No experience 
necessary : 8 child of eight operates it easily. Cheap 
and durable. Weight, thirteen pounds. Made of anti .. rust sbeet steel. CapaCity, 100 pieces. t10,OOO for its 
equal. Every family wants one. You don't have to 
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prolected, no competition. We furnish samp]e (weighs 
six pounds) in nice case to lady agents to take orders 
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T URI 1'\ G CO • • 715 63d Street, EllaIewood. I ll. 
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)lI£�vedi$ement$. 
O R IJ I IS A R Y  R A 'l' E "' .  

I n s i d e  l» aae. f" n e h  i ll l!iiel' t i o n .  - 7 ;;  c e n h l  It l i n e  
D n e l, J.) aae.  e a e h  i n s e r t i o n .  - .. $ 1 .00 n l i n e  

rr For some cla,'-;ses o f  Advertisements, Special ana 
Hioher rates are req uired. 

'rhe above are chal'ges per agate line - about eight 
words per l ine. 'l'his notice shows the width of the line, 
and i s  set i n  agate type.  F,n/Zravings may h ead aever­
tisements at the same rate per agate iine. by measure­
ment. as the letter press Advertisements must be 
received at Pub lication Office as early as 'rhursday 
morning to appear in the following week's issue. •... . To learn BOOK-KEEPING! 

» You can learn " A T  H O llI E "  
• e 1\ in three weeks, without a 

, , ' teacher, for only $3 .00 ! , Send .for further,partic?;lars to ]. H. 
- GoodwIn,  R. 946, 1 2 1 5  L way, N. Y. 

-------� --.--- ------

� MAII£ 
HigheS!r���:;��:5�rad

e
. - $ 85 Men's 

and 
Ladies ' 
Pat­
terns. 

• • 

Boys' and Girls'  Wheels, $ 1 � ,  $20, $40, etc. 

Wm. Read & Sons, I 07 Wash i ngton St. , Boston 

$6.00 K D O A K S  ,to $100.00. 
The lightes t a n d  most praClRcal cameras f o r  hand or tripod use. An illustrated manual, free with 

every Kodak, tells how to develop and print the 
pictures. 

Eastman Kodak Company, 
2 Send for � �ochester, �Catalouge.Z N. Y. 

Premo Cameras 
Premos 

J C itut i f i c  �uttrita;u. 
I MPROVEMENT TH E OllDER OF THE AGE. "-_____ __ 

Three New Model 

mith Premier Typewriters 

[J U N E  8, 1 895. 

EN G INES Boilers a n d  ;\Iacb i n e  T o o l o .  New 
! and Second-hand. Send stamp jar paper 

"Machinery &: Supplies." W. P. Davis, Rochester, N. Y. 

E M E R Y • �:�� a�d
he

�:inJ!���
d
§� pWe�: 

Quick process and larg-e stock, When in a turry, 
buy of 'I' H I<: TA N I '!' .: C U  .• Nllw YORK CITY, 

CINCINNATI. and STROUDSBUHG, PA . 

----... N os. 2 3 A N D  4 Patented Novelties Manufactured . , s. P. DENISON. 143 Center St .• New York. 
H A VE YOU EXA MINED THEM ? 

Many I m p rove ments H eretofore Overlooked by Other Man ufactu rers. 

Add ress T H E  SMITH PR E M I E R  TYPEWR ITER C O M PANY, Syracuse, N .  Y. , U.  S. A. 
B R A N C H  OFFICES I N  TWENTy-NINE PRINCIPAL C I TIES I N  T H E  U N I TED STATES • 

THE BICYCLE : ITS INFLUENCE IN 
Health and D isease.-By G. M.  Harnmoll (t .  )1. 1> .  A val­
uahle and i n terest.in,!! paper i n  w h ich t h e  �ubject i s  ex­
h au st i vely treated from t h e fo l lowing stan d poi n ts : 1 .  
T h e  llse o f  the cycle b y  persons i n  heal t h .  2 .  'l'he use of 
the c y c l e  by persons disease d .  C o n t a i n ed i n  Scn;NTI F I C  
A l\I E H I (, A �  S U P P LE!\U:NT, No. 1 002. Price 10 cents. 
To be had at this office and from all newsdealers. 

....................................... i� $85 AND ' 1 00 i 
• • i �itJg of}\1l Ftoad5 i • • : FIVE M O DELS-LADIES' AND MEN'S. 5 • Weights. 18 to 25 pounds. • 
: 40 Page Catalogue sent Jor postage. : iRlOt A MONARCH �"� KHP IN fRONT I 
• • • • 
: MONARCH CYCL.E CO. : 
: CI1 ICAGO. u. S. A. : • • 
• BRANCHES II New York. MemPhiS. Detroit. Denver. Salt Lake . 
: City, San FranCISCo. Poruano. loronto " : 
.................... ................... �. . c ;;£ I i :���:����e��s III New ,styles. 

New Prlces. 
GrowillJl rapidly in 

Send jor Catalogue A. favor. 
A lll el' i c n n  \VnH'b '1' 0 0 1  C o . ,  WaltlI o m . IUass, 

AGENTS WANTED FoR. FINE TOOLS IN EV£RYSHOP. 
14 �AT:l'6�J�R (;.H.BESLY & ()O: AND AGENCY. CHICAGO, I LL.U.S.A.-

Is Your Factory Light ?� 
Asbestine White Cold Water Paint- [to'''' der fOl'ln . 

Ready for instant use. For Factories, Workshops, Mills, 
Railroads. Breweries, etc. lVarranted Not to Scale. 
Send for small quantity for Trial - !S e n t  FR EE. 
GEORGE S. A DAMS, NO. 5 Court Sq., Brooklyn, N. Y. 

114fRANKLlN 3.M'LEs��t ... MANUFACTURER OF ' . . . 

Brass , l ro n . Steel & German Sliver . .  
1108 Quarry Street, I S e R E  W S Philadelphia, Pa. 

DO YOU WANT A LAUNCH ?'---_.� 

l O E - H O U S E  AND COLD ROO l\I . - B Y  
R. G.  Hatfield. With directions for construction. Four 
engravings. Contained in S(,I ENT1 FIC AMERICAN SuP. 
PLE.MENT, No . •  1 !t .  Price 10 cents. To be bad at this 
office and from all newsdealers 

CIDER & W IN E  PRESS 
MACH I N E R Y .  

POWER A N D  HAND PRESSES. 
(Capacity, 10 to 1�0 Bbls. in ten hours.) 

Send for 50-page Catalogue. 
E m p i re State P u l ley and Press Co. 

FULTON, OSWEGO CO.,  N. Y. 

Dr ESTA I H . I !S H E J) l S 4 ii .  
The M ost Popular Scientific Paper i n  the World 

O n l y  $ 3 . 0 0  a Year, I n c l u di n g  Postage. 

W"ekly--�2 N u mbers a Y e ar. 

This w i d e l y  c i ,·cll l n t e.1 and splendidly Illustrated 
paper is published weekly. Every number contains six­
teen pages of useful information and a larlle number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in 'MechaniCS, "Manufactures, 
Chemistry, Electricity.Telegrapby, Photograpby, Archi­
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents each week. 

'r el'II I !iI  of �n h!iicr i p t i o n . -One copy of the SCIEN­

Tunc Al\JERICAN will be sent for one year-52 numbers­
postage prepaid. to any subscriber In the United States. 
Canada, or Mexico, on receipt of 'l' h ree ]) o l l u l's by 
the publishers ; six months, $1.50; three months, $1.00. 

(� l lI b s . - Special rates for several names, and to Post­
masters. Write for particulars. 

'l.'be 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 goes astray, but is at the sender's risk. Address 
all letters and make all orders. drafts, etc., payable to 

lU U N IS  & CO . . 3 6 1  B r o a d w ay. New YOl·k. 

--�--Jtitntitit �mtdtnn Jlt)J)Jltment 
Produce That you can 
Perfect yourself . 

run This Is a separate and distinct pnbUcation from THE 

That requires SCIENTJ ]'IC AMERICA ", but is uniform therewith in 
size. every number containing sixteen large pages full 

neither Licensed of engravings, many of which are taken from foreign 
papers and accompanied with translated descriptions. 

Pictu res 
That is Clean 
and Safe. 
Send 10 cent stamp for Illustrated Catalogue of 

Engineer nor THE SCI ENTH'IC AM ERICAN SUPPLEMENT is pubUshed 

Pilot weekly, and includes a verY i7ide ran�e of contents. It • I })re�el� h;  the Illo�t recent pallers lJy e m i n ent �.nl t cI's in 

all  the princi pal departments of Science and the V.seful 

____ THE ONLY NAPHTHA LAUNCH .  Art�,  emhracing Biology. G eology. )lincralogy, ::\"atura l 
History, Geography, Arch reology, Astronomy, Cbemis .. 

.Are perfect in construction. workmanship 
and finish, and contain more modern im­
provements than any other Camera. We 
make several styles and guarantee them all 

ROCHESTER OPTICAL CO. 
22 SOUTH STREET, 

The 

ROCH ESTER, N .  Y .  

MR. BOOKKEEPER, 
do you know what the Comp­tometer is ' It costs you nothing 

�� ���tOfr��l l�al�I��!�elft Y��u��� 
accuracy, is twice as rapid as the be�t accountant and relieves all 
ner"'OU9 and mental strain. 

Write for Pamphlet, 
F E LT & T A R R A N T  M F G  CO.  

15 '<1 - 5 6  I LL I N O I S  ST . •  C H l e A n n  

American 
Bell  Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

This Company own s Letters­

Patent N o .  463,s 6 9 , granted 

to  Emile B e rl i n e r  N ovem­

b er 1 7 , 1 8 9 1 ,  for a combined 

Telegraph and Telephone, 

c :wering all  forms of 

Microphone Tran sm itters 

or contact Telephones. 

GAS E N G I N E  AND POWE R  COMPANY, 1 85th St. ,  Morris Heights, N ew York C ity • 
try, ElectriCity. Light, Heat, Mechanical Engineering, 
Steam and Railway Enllineering, Mining, Ship Building, 

M ot o r of 1 9
t
h Century 

Can be nsed any place, to do any 
:rorkifg��le�n��n�ie�� !

B�� 
Ashes ! No Gauges ! No Engi­
neer ! A perfectly safe Motor 

�'I::::;o===�� for all places and purposes. Cost � oj ope'ration about one cent an � howr to each indicated horse pow-c"'!1i.=e==",<:,,=::=:s""'::s er. For circulars, etc.,? address 

E����'�·ITT����1 p��.n����4��n���i���!�.�(l i .  

J ESSO P'S ST E E LTHB\yr 
F O R  TO O L S, S AW S  E TC. 

W!!! ,J E S SOP '" SONS 1.: 2  91  JOHN S T.  NEW YORK 

THE M. & B. TELEPHONE . 
A b so l u t e l y  Non-infl'inlring. 
A b � o l u t e h T  G u a r a n t e e d .  
A b,s o l u t to l y  t h e  Best Exch a n g e  

� W I l' C H  B O A R D S .  
Illustrated Catalogue o n  application Free. 

, , ar Agents IVanted. . 
T H E  U. S. T E L E P H O N E  CO NSTRUCTI O N  C O .  

131-133 S.  Fourth S t "  PHILADELPHIA. 

At 

STA R R ETT'S 
Adjustab l e  Jaw Cut - N ipper.  

Jaws are detachable, s o  they can b e  re­
moved . ground. and adjusted when worn. 
All part!'! ca�e·lIardeHed except jaws. Flat 

spring below cutting edge� obviates 
danger of breaking jaws. 
Price, 6 incb M (for music wire) . . .  , . .  12.00 " 6 inch C (for common wire) . . . . 2.00 

� l ilutitrated Catalogue 1i'ree. 

The L S. Starrett Co, ��1�it3��1t�t����: 
I P · fiicycJes, Watchfl.,. Guns, "Ruggiea. H:nlJeb:>, 

rICH Sewing :\lachine .. .  Organs. Pi:lnos. SIIJ"efll,Toola 

4 !'.cales, of a l l  v:l.rieties l\Qd IOOu other articles. Lists iree. CHICAGO SC.ALK Co., ChIcago, lll. 

Marine Engineering, Photography, Technology, :Manu­

PR IESTMAN SAFETY O I L  ENG I N E facturing Industries, SanItary Engineering, Allriculture, 
HortIculture, DomestiC Economy, Biography. Medicine, 
etc. A vast amount of fresh and valuable Information 
obtainable in no other publication. 

• •  Phenomenally low in cost oj operation."-Frank l i n  Inst. 
N EI���llfu- Kerose ne , NOT Gaso l i ne 

N OR 
E N G I N EER 

Economical, Simple, Safe, A u ­
tomatic. For Electric Light­
ing, Pumping, Milling, etc. 
PRIESTMAN & C O M PA N Y ,  I n c .  
F r o n t  a n d  Taskel' SU' e e t s ,  - - P b i l n d e l i) h i a  

$18 buys .. beautiful llttle Canoe ; or $125 rJ!Bffe�
c
�

t PI�::�u:?g��f�� 
J. H. RU;HT�, CANTON. N, �. 

���.v����� •. ���.v����. 

STERLING BICYCLES 
Built like a Watch • • • • 

• • •  The .sT�ONOEST, LIGHTEST, and 
FASTEST Bicycles in the World • • • • 

Elegant Catalogue Free on request. 
.sTE�LING CYCLE WO�K.s. 

236-240 Carroll Ave., D I, CHICAGO. 

Now made in large quantities and 
,'ed u c e d  to $ 1 . 0 0 .  Takes six good 
pictures each loading and as fast as 
you can snap it. 

The PHOTORET 
is Reloadable in Daylb!ht, and 

SO S I M PL E  A C H I L D  CAN O P E RATE IT 
Booklet on receipt of stamp-or Pho­

toret. witb instructions on receipt of 
f�'�s, f��:�\�:. Wi

��':��
S 
:g�t� fr�� j f  rou mention this paper. 

ar AGENTS WANTED. Jr See illus­
tration in Sci. Am. Decembe·r 23, 1893. 
MAG IC INTRODUCTION CO.,  37 1 Broadway, New York. 

You want & bloyole ' You'l'e got the money to mall:e the 
payment. You are not 10 wealt.h,. that 10U can afford to take 
���l!::��!h�U;��;��r:�;�' ��e�ll�:yD�W :�h[�:o�

u
l��

rs
. t:e��: 

tation a wheel that h .. s been put through every conceivable tell 
and DO' fOUDd wantiug. The 

WAVERLEY 
W .. II aoCf!pted al the finest machine Ihown at tho National Cycle 
Exhibition by a meohanical expert in the employ or the Ohicago Times ; was .. ccerted .. II the highest grade shown by seventy·flve 
out or every ODe hundred cycle de .. lers who visited the IhoWi and who Kubat .. ottated their testimodv by placiDI good orders 10r 
wheels ; wall aocepted by the U. S: Governmen t  for the military 
post at St. Paul, and the mail c .. rrien of many other cities, at 
lilt price, while .. n other makes were offered at cut prices. Wt 
h .. ve just pubUlbed a new cat .. logue of testimoniall, giviD& the 
opinion' of promiDeat riders. )'ree by m .. n. 

I N DIANA B ICYCLE CO" 
Indianapolis, Ind., U. S. A. 

The most important Engineering Works, Mecbanisms, 
and Manufactures at home and abroad are illustrated 
and described In the SUPPLEMENT, 

Price for the SUPPLEMENT. for the United States, 
Canada, and Mexico. $5.00 a year ; or one copy of th 
SCIEN TIFIC AMERICAN and one copy of the SUPPLE­
M ENT, both mailed for one year to one address for $7.00. 
Single copies, 10 cents . .A dd ress and remit by postal 
order, express money order, or cbeck, 

lU U N N  & C O . ,  3 6 1  B l'oadway, lS e w  York. 
--�.--

�nilcliug �(litioll. 
THE SCIENTIFIC AMERICAN BUILDING ED I TION Is 

issued monthly. $2.50 a year. Single copies. 25 cents. 
Thirty-two large quarto pages, forming a ISI'I[e and 
splendid )Ia2azine of Architecture. richly adOl'Plld with 
elegant plates and "ther fine engravings ; illustrating the 
most interesting exampl es of modern Architectural 
Construction and allied subjects. 

A speCial feature is the presentation in eacb number 
of a variety of the latest and best plans for private resl­
dence8. City and country, including those of very mod. 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with Floor 
Plans, Descriptions, Locations, Estimated Cost, etc. 

The elegance and cheapness of this magnificent work 
have won for it the L al'ge�t (; f l'c ll l ati o n  of any 
Architectural publication in the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

llI U N N  & C O . , 3 6 1  Broadway, New York. 
M<c ---,.,._--

��port �ditiOlt 
of the SCIENTIFIC AMERICAN, with which is incor­
porated " LA AMERICA CIENTIFICA E INDUSTRIAL," 

or Spanish edition of the SCIEN T I FIC AMERICAN is pub­
lished monthly. and is uniform in size and typography 
with the SCLBNTI F I C  AMER l OAN. Every number con­
tains about 50 pages, profusely illustrated. It Is the finest 
scientific, industrial export paper publisbed. It circu ... 
lates throughout Cuba, the West Indies, MexiCO, Cen ... 

tral and South Ameriea. SpaiD and Spanish possessions 
-wherever the Spanish language is spoken. THE SCl­

ENT I F I C  AMERICA N  EXPORT EDITION bas s large 
guaranteed circulation In all commercial places through­
out the world. $3.00 a year, postpaid, to any part of the 
world. Single copies, 25 cents. 

Il.r Manufacturers and otbers who desire to secure 
foreign trade may bave large and llandsomely displayed 
announcements published In this edition at a very 
moderate cost. Rates upon application. 

lU U N N  & C O . ,  P u blishers, 
3 6 1  Broadway, New York. 

PRINTING INKS. 
The SCI E N T1 FIC A M ER I C A S"  is p,-rinted with CHAS, 

W N �}U JOHNSON .I< (;O.'S INK, Tenth and Lombard 
Sto., Philadelphia, and 47 Rose St., opp. Duane. New Yorll 
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