
[Entered at the Poet Office of New York. N. Y . . R@ �c one1 ('In .. )'futter. Coprrig-htec1. 1 88. by Munn & Co.) 

A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, �IECHANICS, CHEMISTRY, AND MANUFACTURES. 
Vol. LVIII.-No. 4.] [NEW SERIES.) 

.:;:  
IRON WORKS OF THE SYRACUSE .M:ALLEAB� IRON 

CO.M:PANY. 

The introduction of malleable castings to take the 
place of drop forgings is one of the features of modern 
metallurgy. The adoption of this process has enabled 
the metallurgist to produce much more ornamental de­
signs than could be produced by drop forging without 
the use of the most expensive kinds of dies. 

Malleable castings combine the qualities of wrought 
and cast iron. As intricate designs as can be produced 
by�the highest grades and most liquid running cast 
iron are here made of a metal possessing the strength, 
malleability, and other qualities of wrought iron. 

We illustrate in the present issue the works of the 
Syracuse Malleable Iron Company. This is one of the 
great metal works of the United States. In it upward 
of 225 workmen are employed in condullting the vari­
ous operations incidental to the production of every 
variety of malleable castings. A general view of the 
works, which cover an area of four and a half acres, 
is given. In the background is the foundry, in area 
100 X 200 feet. In front of this is the main building, 
which is 60 X 235 feet. The latter is devoted to the 
operations of annealing, tempering, pattern making, 
trimming, etc. It also contaius 
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next is 60 X 30, and the one in 
the foreground is 40 X 60. As 
will be seen, the facilities for 
shipping the product or for re­
ceiving the raw material are un­
excelled. In the back of the fac­
tory, within 200 yards of it, are 
the tracks of the New York 
Central and the West Shore Rail­
road, while the Erie Canal runs 
directly at its side. The mate­
rials received include anthracite 
and bituminous coal, fire sand, 
moulding sand, luting clay, fire 
bricks, etc. 

The first steps of the process 
are executed in the foundry, 
which include the making of the 
moulds from the 'models, the 
melting of the pig iron, and the 
casting. The iron is melted in 
an open hearth �urnace, con­
structed according to the most 
modern type, in which the beat 

. the shipping room, in which the 
finished castings are packed in 
barrels for transportation by rail 
or canal, the pattern vault, en­
gine;boiler, and office. The en­
gine is a 60 horse power straight 
line engine, one of the leading 
high speed engines of the coun­
try. The boiler is of 100 horse 
power, and is of the Abendroth 
& Root manufacture. Two large 
chimneys rise from the main 
building, which produce the 
draught for the annealing kilns, 
as their draught is entirely a 
natural one. The taller chimney 
is 150 feet high. The right hand 
portion of this building is di vided 
into three -stories. In the back­
ground is seen the stable in which 
the horses are kept, while on the 
banks of the canal, to the left, 
are three coal sheds. The longer 
one of these is 110 X 30 feet, the 
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GENERAL VIEW OF THE WORKS. 

is derived by direct radiation 
from the flame and from tbe fur­
nace walls, contact with the coal 
impurities being entirely avoid­
ed. In this way a pure quality 
of casting is produced, as the 
metal is not contaminated with 
sulphur. Each furnace cau melt 
four heats a day, disposing of 
four tons of iron in each heat. 
They are run on alternate days, 
every other day being devoted 
to cleaning. The blast is sup­
plied by a Root force blower. 

Iron containing a high per­
centage of combined carbon is 
used, as making the most perfect 
running metal, but with it are 
mixed also some of the lower 
numbers. All along the walls 
at the sides of the foundry and 
through its center are the mould­
ing benches. Here the models 
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THE COPYRIGHT QUESTION, 

There is a decided inclination among our legisla.tors 
to regard the international copyri�ht question from a 
purely mercantile point of view rather than from the 
moral one, which has been recommended them. They 
discovered that such a law would give the foreign 
publisher a great advantage over the American 
publisher without in any way furthering the interests 
of the American reader, and tha t was, to their minds, a 
sufficient reason for refusing their assent to its passage. 
Without desire to give an opinion as to the truth or 
fallacy of the reasoning and its conclusion, we propose 
to review the main arguments. Hand labor in Europe 
is, of course, much cheaper than here; typesetting, the 
most costly part of making a book, is done in England, 
for example, at about half our rates, and other labors per­
taining thereto in somewhat similar proportion. Under 
a copyright law, a foreign work, even if it were neces­
sary to repUblish it here, according to the provision 
made in Senator Hawley'S amendillent to the original 
bill, could only be sold to the American reader under 
the restrictions as to price made by the foreign pub­
lisher, whic h, there is little doubt, \oould make it far 
more expensive than now, if it did not take it altogether 
out of the reach of the general pUblic. Without the 
amendment referred to, many great publishing houses 
on this side the water, which employ thousands of 
workmen, would, it is said, be driven from the business, 
and t he American market flooded with cheap reprints 
of foreign works. Thus the general public, though 
able to get old works sufficiently cheap to prevent com­
petition from American publishers, would be forced to 
pay an exor bitant rate for new books or go without 
them. 

Mr. Andrew La ng, the writer, in an article on In­
ternational Copyright in Longman's Magazine, says: 
"For my own part, I cannot pretend to care much 

about the matter as [here he refers to an American 
cheap publisher] does not sell my engaging works on 
the "Evolution of Ritual," and so forth, at sixpence. 
Perhaps it would not remunerate him to do so. Brit 
the person one is sorry for is the American novelist. 
How can the.young and, ardent literary' schoolmarm' 
hope to sell her' Popsy's Ways ; a Connecticut Idyl,' 
for $1.50, when you can have' Treasure Island,' 'Kid­
napped,' and the 'New Arabian Nights,' all in one 
hideous pamphlet for ten cents? The native Ameri­
can producer is ruined by English cheap labor, by 
kidnapped labor, by labor which is not even paid for 
its keep, though the laborer has one of the privileges 
of sla very, a.nd is both flogged and preached at, some­
times, in the land of his captivity." 

Mr. Lang makes a good ar�ument, but of a kind 
which rarely, if ever, appeals to the consciences of 
legislative economists, whatever their nationality. 
Such persOIls invariably seek to dit;cover on which side 
a favorable or unfavorable decision would bring the 
balance of trade, taking less account, perhaps; than 
they should of what the severe moralillt would regard 
as international justice. In the present case, our legis­
lators believe that, whereas an international copyright 
la.w might bring a fe w more dollars to a handful of 
American aut ho rs, it would -deprive thousands of 
American workmen 'of rem une rative employment. 

As to the piratical incursions of the American pub­
lisher, Mr. Brander Matthews has shown in a recent 
pa per that the British publisher goes a peg further in 
literary effrontery. The American cheap reprint of the 
foreign author's work invariably bears his name and 
reports him ve1'bfLtim, whereas in England the pirated 
editions of American authors fre quently bear fictitious 
names and suffer various Iorms of mutilation. Those 
portions which are supposed not to be suitable for 
English reading are cut out, chlj,nged, or rewritten, and 
American scenes are changed to English. Sometimes 
the whole tenor of the story is chRnged, and in the case 
of Dr. Holland's" Arthur Bonnicastle," the last chapter 
was a l together rejected, a ne w  one, written by some 
unknown person on the other side of the water, taking 
its place. Gen. Lew Wallace, on a recent visit to Eng­
land, discovered that an English publisher had issued 
his" Ben Hur" under another title, and with a new 
preface, to which his name was affixed. Many similar 
instances could be cited. 

...... 
Castlner: a Great Steel Gun. 

On Wednesday, Jan uary 11, the largest gun ever 
made by direct steel casting was cast of Be�semer steel at 
Pittsburg, Pa. Sixteen thousand five hundred pounds 
o f  melted iron were charged into the converters. After 
the b low the fluid steEll was run into the mould. The 
latter stood on end in a casting pit. Two minutes 
sufficed for pouring the metal into the flask. All went 
'Well apparently, but it was only after its removal from 
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ber, 15 ton s. Its tota l weight when finished wi ll be 
5� ton s. After completion it will be subjected to 
extremely severe tests at Annapolis, Md. 

'fhe casting of this gun is an event of much import­
ance. If the piece proves a success, it may revolution­
ize the construction of guns in this country. It will 
do much to put the great question of supremacy be­
tween cast 8,nd built-up guns to the test of practical 
trial. It also is a step that may bring about the trial 
of aluminum-bronze guns. Should it be shown that 
casting can produce a satisfactory cannon, then a n ad­
ditional inducement will be created for t:rying alumi­
num-bronze, a metal that is much easier melted than 
steel, and that in strength and generally resistant 
qualities e quals or surpasses it. 

The progress of the new piece will be watched with 
much interest both here and abroad. It is satisfactory 
to feel that the United States may yet inaugurate a 
new departure in heavy ordnance. We have already 
described the casting of the great guns in the South 
Boston Iron Works. * The process described and illus­
trated will give a pretty accurate idea of the manipu­
lations to which the new steel gun has been and will be 
subjected. It seems evident that if cast metal guns 
are to be satisfactory weapons, the proof will be given 
in this country. In thus casting guns the saving in 
expense is very great. The new piece will cost but a 
fraction of the sum which would be expended upon a 
built-up gun of like caliber. 

.4 • � • 
Protection Cor Horses against Fire. 

It is to be hoped that before long some simple and 
practical way will be arrived at for preventing, or at 
least lessening, the terrible loss of life among the 
horses which has hitherto attended every stable fire 
of importance. 

A device intended, in case of fire, not only to release 
simultaneou81y all the animals, but to turn them out 
of the building, has recently been put on trial in a New 
York stable, and seems flimple enough. In the princi­
pal alleyway leading into the stable is placed a wheel 
about, three feet in diameter, which is connected by 
shafts with the stalls. A heavy weight is suspended 
from the circumference of the wheel. Delicate thermo­
stats placed about the ceiling of the s table are arranged 
so that a very slight increase of temperature will, by 
expansion, complete an electrical circuit which will 
loosen the weight suspended from the wheel, and thus 
set the machinery in motion. A bell will ring, t.he 
bolts of the stall will be drawn, the halters of the horses 
wil l be loosened, and lastly, a double str.eam of water 
will be thrown into the face of each horse from two 
jets placed over the head of the stall. The effect of 
this shower bath will be to cause the horse to back out 
of his stall. He will find himself free, the doors of the 
stall and the stable open, and, in his fright at the fire 
and the unusual commotion, will naturally secure his 
own safety-at least that is the inventor's programme, 
though whether it will be carried out in practice re­
mains to be seen. Besides, this doesn't dispose of the 
question of how to save the poor beasts stabled on the 
second floor, and until that problem is solved we may 
look at any time for a repetition of the shocking scenes 
which attended the burning of the Belt Line stables in 
Ne w York and of those in South Brook lyn a few weeks 
ago.-Fire and Water. 

.,.,. 

Preservation oC Meat by SnKar. 

It results from a special report made to the French 
Minister of Agriculture that sugar is an excellent agent 
for preserving meat, and possesses some advantages 
over salt. In fact, salt absorbs a portion of the nutri­
tive substances and of the flavor of meat. When an 
analysis is made of a solution of the salt dissolved by 
water contained in meat, we find a lbuminoid bodies, 
extractive substances, potassa, and phosphoric acid. 
Salt deprives meat of these flubstances so much the 
more readily in proportion as it enters the tissues more 
deeply or acts for a longer time. It then re sults that 
the meat, when taken from the saline solution, has lost 
nutritive elements of genuine importance. 

Powdered sugar, on the contrary, being less solu ble, 
produces less liquid. It forms around the meat a solid 
crust, which removes very little wa ter from it and does 
not alter its taste. Thus preserved, it suffices to im­
merse the meat in water be fore using it. Although 
this treatment costs a little more than preservation by 
salt, accoun t must be taken of the fina l result and of 
the loss prevented, which offsets the difference in cost 
between the two preservatiye agents. We think that 
na,vigators might profit by this.-Revue Generale de la 
Marine Marchande. 

... �. 

WE have received from James A. Alexa nder, 68 Wal l  
Street, Ne w York, General Agent of the lEtna Insu­
rance' Co., of. Hartfo rd, a statement of its condition 
December al, 1887. It has a net surplus of over 
$3,300.,000, or lar ger than the capital of any fire in­
surance company in this country, and has paid in sixty­
nine years losses exceeding si xty-one mi llion six hun­
dred t.housand dollars. 

• Bee 8CIlINTIl'lC AMlimcAN, Vol, 55, No. 13, pp.191.197. 
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POSITION OF THE PLANETS IN FEBRUARY. 

JUPITER 
is morning star, and is perhaps the most inter�sting 
member of the sun's family during the month, rising 
earlier and growing brighter as he approaches the 
earth, a superb object in the sky from the small hours 
of the Illorning till dawn. He is in quadrature with 
the sun on the 24th. An observer commanding a view 
of the southeastern sky will recognize him at a glance. 
Jupiter rises on the 1st at 2 h. 28 Ill. A.M. On the 29th, 
he rises at 12 h. 51 m. A. M. His diameter on the 1st is 
33'4", and he is in the constellation Scorpio. 

VENUS 

is morning star. Her luster diminishes as she ap­
proaches the sun, but she is still fair to see in the morn­
ing dawn. Observers will note the rapidly increasing 
distance between Venus and Ju piter, the former rising 
on the 1st 2 h. 10 m. before the sun, and the latt.er rising 
4 h. 30 m. before the sun. Venus rises on the 1st at 4 
h. 48 m. A. M. On the 29th, she rises at 5 h. 8 m. A. M. 
Her diameter on the 1st is 15'2", and she is in the con-
stellation Sagittarius. 

MARS 

is morning star. He may easily be recognized as a 
bright, ruddy star northeast of Spica, rising on the 1st 
an hour before midnight, and relllaining near his bright 
neighbor during the month. Mars rises on the 1st at 
11 h. 11m. P.M. On the 29th, he rises at 9 h. 48 Ill. P. 
M. His diameter on the 1st is 9'4", and he is in the con­
stellation Virgo. 

URANUS 

is morning star. He is near Spica, on the north­
west. A telescope will bring him to view as a small 
sphere of a delicate green color. Uranus rises on the 
1st at 10 h. 35 m. P. M. On the 29th, he rises at 8 h. 43 
Dl. P. M. His diameter on the 1st is 3'8", and he is·in 
the constellation Virgo. 

SATURN 

is evening star. He is now in fine condition for obser­
vation, having just passed opposition. Any one can 
find him who knows Pollux and Procyon, for he is 
east of them, and forms a triangle with them. He is 
visible in the northeast as soon as it is dark enough for 
the stars to come out. Saturn sets on the 1st at 6 h. 
44 m. A. M. On the 29th, he sets at 4 h. 48 m. A. M. His 
diameter on the 1st is 19'2", and he is in the constella­
tion Cancer. 

MERCURY 

is evening star. He reaches his greatest eastern elonga· 
tion on the 17th, and is at that time, and for a few days 
before and after, plainry visible to the naked eye. He 
sets on the 17th an hour and three-quarters after the 
sun, and must be looked for in the west, three-quarters 
of an hour after sunset, about 8° north of the sunset 
point. Mercury sets on the 1st at 5 h. 53 m. P. M. On 
the 29th, he sets at 6 h. 18 m. P. M. His diameter on 
the 1st i s  5'2", and he is in the constellation Capri-
cornus. 

NEPTUNE 

is evening star. He is in quadrature with the sun on 
the 16th. Neptune sets on the 1st at 2 h. A.M. On the 
29th, he sets at 12 h. 10 m. A. M. His diameter on the 
1st is 2'0", and hI" is in the constellation Taurus. 

At the close of the month, Venus, Jupiter, Mars, and 
Uranus are morning stars ; Mercury, Saturn, and Nep­
tune are evening stars. 

Cardift' Water Works. 

About two years ago the work of laying' down thirty­
one miles of large water pipes between Llanishen and 
Cwmtaff, as a necessary means of water passage from 
the Breconshire watershed for the supply of Cardiff, 
was commenced. The whole line of conduit is now 
nearly completed. A supply of water could now be 
sent to Llanishen for use at Cardiff. This water could 
be taken >:>m the river after proper allowances are 
made for Cyfarthfa Steel Works and other establish­
ments. The balancing reservoir at Rhubina, the 
nearest of its kind to Llanishen, is practically com­
plete. It is at high level, and is intended for the 
future high level service of Cardiff, Penarth, I,landaff, 
and Whitchurch. Blackbrook balancing reservoir is 
nearly finished, and that at Cefn will be ready in about 
a month. These three balancing reservoirs are arched 
over. The upper section of the pipes where the No. 2 
-or Cantreff-reservoir is being constructed is 1,000 ft. 
above the Cardiff level ; Llanishen is 150 ft. above 
Cardiff, and Rhubina is about 100 ft. above Llanishen. 

The Cantreff reservoir will be completed in about 
two years, and its capacity will be about 300,000,000 
gallons. Two others are contemplated-Nos. 1 and 3-
one of which will be located above and the other below 
the No. 2 works, which are being constructed at the root 
of the upper portion of a drainage area of 4,000 acres. 
The pipes have been obtained at an aggregate cost of 
about $600,000, anll the laying of the pipes in three 
sections has been carried out at a cost of above $150,000. 
As to the pipes, it may be observed that they are 
usually about 12 ft. in length. They vary in thickness 
according to the pressure resistance required at various 
pojnts. They are 2 ft. in diameter- and weigh about 
1% tons each. 
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PHOTOGRAPHIC NOTES. I For lantern slides, in which too much density should 

Intensifying Lantern Slides.-Sometimes, by quick be avoided, 1% drachms of a or the pyro. will be suffi­
and too short development, the image of a lantern cient. 
slide will fix out too weak. Various methods for in- The use of hydroxylamine, as far as my experience 
tensification have been recommended, but the latest goes, communicates virtues which are greatly to be 
and simplest is that detailed by Mr. A. R. Dresser in desired. 
the Amateur Photogmpher, as follows : If any ne- There is obtained by its use a depth of bluish black 
gatives or lantern slides are too thin, they can be tones, rich in gradations, soft and pleasing to the eye, 
brought up to nearly any density by first bleaching which are;notlost when the image is projected upon the 
with mercury (as usual) and then redevelop them with screen. 
the hydroquinone developer (in place of ammonia). I prefer the hydroxylamine and pyro. development 
I find that you can redevelop to nearly any extent. to the ferrous oxalate, not only for the increased 
One need not use new developer (unless the image is beauty of the tones, but also for the degree of in­
very thin), as the used developer does very well and tensity obtained without danger of clogging the 
saves having to throw it away. I always use this de- shadows or making too dense the high lights. The 
veloper for lantern slides, and find it all that can be process of development can be watched more readily 
wished, but for ordinary use it is very slow. and the proper degree of strength determined much 

I am not aware that any one has used hydroqui- better than with oxalate. I have a mixture of the hy­
none for intensifying before. For under-exposed neg- droxylamine and pyro. which I have kept for more 
atives it works very well, and 1>0 far I have found no than two months without the slightest indication of 
stain from using it. discoloration. 

To Obtain Black Prints on Bromide Paper.-Mr. Prevention of Blisters on Albumen Pape1·.-Mr. 
Dresser, in the same journal, says : Develop with fer- Ellerslie Wallace. in the same journal, says that the 
rous oxalate as usual. Give a short exposure and use chief cause of blisters is the extreme dryness of the 
a strong developer. paper at the time it is silvered. '],he paper, prior to 

After developing wash with acetic acid water, then silvering, should be stored in a damp place, like a 
well wash and pour over the print a solution of mercury cellar, or in a dampened room, so that the albumenized 
(sat. sol. bichloride mercury 1 part, water 3 parts). The sheets will become somewhat limp, or will refuse to 
image will gradually fade away. When it has nearly curl up when laid out flat on a table. After fixing, the 
done so, wash it carefully, and pour over a saturated prints should be at once immersed in a solution of 
solution of sulphite of soda. When it has reappeared, common salt, about the same strength as the fixing 
wash for one minute and then put in the hypo. solu- bath. It is also advisable to gradually dilute the salt 
tion (half saturated), leaving it there for ten minutes. solution after the prints have been soaking some 
Wash thoroughly. The print, when looked at by day- minutes. 
light, will be a rich brown, but it will dry black and 
white. 

Improved Method of Burning Magnesium Powder.­
In the SCIENTIFIC AMERICAN for May 3, 1884, page 275, 
we give an illustration of a method of burning mag­
nesium powder, in which an alcohol lamp projecting a 
horizontal flame is held underneath a funnel into which 
is poured, at the time when it is desired to make the 
picture, magnesium powder mixed with fine sand. 
Quite recently this method appears to have been re­
versed by Mr. William Bishop, who demonstrated the 
working of his apparatus before a meeting of the North 
London Photographic Society. 

We take from the Br. Jour. of Photo. the following 
description of his lamp : 

" A square metallic spirit lamp, having a flat top, is 
fitted with two wicks, one in front of the other, and 
separated by two or three inches. Immediately behind 
this lamp is a short wide-mouthed bottle containing 
magnesium in powder. Dipping into this powder is a 
glass tube, the other end being carried up through the 
cork and bent toward the flames of the spirit lamp, 
which are in a line with the direction of the blowpipe. 
A second short piece of tube is passed through the 
cork, its outer end being connected with the rubber 
tube of a pneumatic ball. On giving this ball a quick, 
sharp squeeze, a small quantity of the powder is sud­
denly ejected from the blowpipe nozzle against the 
flames, this being attended by a dazzling flash. This 
is capable of being repeated as long as any of the mag­
nesium powder remains in the bottle. 

.. Two spirit flames are employed instead of one in 
order to insure the complete combustion of all of the 
metallic powder that is ejected. 

" From a knowledge of and practical acquaintance 
with all the systems previously employed for producing 
the flashing light under the most comfortable and ef­
fective conditions, we place this, t.he latest, at the head 
of them all. It is free from association with either 
pyrotechnic compounds or gun cotton. Its portability 
is such as to leave nothing to be desired. Methylated 
spirit is so cheap as to amount practically' to nothing 
when being occasionally used, and a pinch of a small 
rubber ball forms the whole means by whie.h the light 
is started into action over and over again." 

It will be noticed from the above description that 
the appearance of this apparatus is somewhat like the 
ordinary atomizers which are now in use. Pressure on 
the bulb forces a fine horizontal stream of magnesium 
powder directly through two flames of alcohol placed 
one behind the other. The apparatus is very simple, 
and undoubtedly will be of much service in photo­
graphing interiors and in making portraits by night. 

Improved Pyro Developer fo?' Lantern Slides.-Mr. 
John G. Cassebaum, in the American J01l1'nal of Pho­
tography, relates his experience with an improved 
pyro. developer, which is particularly recommended 
for its excellent keeping qualities and for the re­
markable clearness of the shadows and brilliancy of 
high lights it produces in a transparency or lantern 
slide. 

The formula stands as follows : 
a Hydroxylamine . . . . . . . . ... . . . . . . . . . .. . . . . . . . . . . . . . . ... 60 grains. 

Pyrogallol .. . .  . .  . .  . ... . . .  . .  . .  . . .  . .... . .  • . ... .. . . .  . .  . • . . .  1 ounces. 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... ..... . .  6 .. 
11 Carbonate of soda.... .. ............................... IJ.il ounces . 

Sulphite of soda (crystals) . . .. . . . . . ... . . . . . . . . . . . . . . . . .. 4J.iI .. 
Water . . . . . . . . . . . . . .. . . . . . . . .. . ... . .. . .. . .... . . . .. . . . . .  60 .. 

For negatives add 2 to 4 drachms of a to 8 ounces of 
b, according to the nature of the subjeot.· 

The Great Dear Valley Dam. 

Leaving the small settlement of Crafton, we wind 
through the Mill Creek canon, and then climb over 
the San Bernardino Mountain at an elevation of 5,600 
feet above the sea, 01'4,100 feet above Redlands. Then 
we go down and through the Santa Anna Valley and 
cross the next ridge at an elevation of 7,600 feet. 
Then we descend 1,200 feet and ride three miles fur­
ther, when we come to the great Bear Valley Dam, 
which backs up the Bear Valley Lake or great reser­
voir, as it m ay now be called. One is spellbound when 
he examines this stupendous piece of work and realizes 
the labor that it cost. All of the cement and other 
materials, excepting the granite, which was quarried 
near by, was carried by teams and pack mules 100 miles, . 
and' each barrel of cement cost $13 when delivered at 
the <lam. It took a team two weeks to rl"ach the COlt.o1l . 
Railroad station, and the engineers and laborers lived 
in rudely constructed log huts for six months. From 
Colton the route was up the Cajou Pass, thence over 
the Mojave Desert, then through ., Lucky " Baldwin'S 
silver mine trail to the end of the dam. The dam is 
built of big blocks of granite, ranging from a half ton 
to ten tons in weight, the majority being about four 
tons weight each. Its base rests upon a solid rock 
foundation and its present height is about sixty feet, 
though it may be increased twenty feet without any 
risk of weakness. It is a curved dam, its length of arc' 
being 300 feet and its radius 345 feet. Its base is 
twenty feet wide, and from this it slopes to three feet 
wide at the top. Its average coefficient of safety is 25, 
and it would stand twenty times its present pressure. 
The engineer was F. E. Brown, a graduate of Yale. 
College and of Yale Scientific School, and one of the 
latgest property owners in the county. The State 
engineer of California has pronounced' the work not 
only efficient, but a remarkable piece of engineering. 

The lake or reservoir receives the drainage of 200 
square miles. It covers an area of 4,000 acres, three 
fourths of which around the old lake was used as a 
sheep ranch until purchased by the Bear Valley Com­
pany. At the present height of water, fifty-three feet, 
at the dam there is a supply of nearly 10,000,000,000 
gallons, covering an area fl ve miles in length and a half 
mile in width an average depth of fifteen feet. With 
the dam at its full contemplated height the lake will 
hold 40,000,000,000 gallons, and at sixty-five feet 21,QOO,-
000,00(1 gallons. Before the dam was built this water 
was allowed to flow in winter torrents to the sea. It is 
now capable of irrigating 50,000 acres of land in the 
frostless foothills, once supposed to be beyond the pale 
of irrigation, and to supply a population of 500,000 for 
domestic purposes. It at present irrigates the lands in­
cluded in the towns of Redlands, Lugonia, Crafton, and 
Highlands, and is to be extended to San Bernardino. 

••••• 
THE Travelers Insurance Company, of Hartford, has 

just il'lsued its twenty-fourth statement, which shows a 
gratifying increase in the amount of business, both in 
the life and accident departments. Nearly $7,500,000 of 
new life insurance was written, or double the amount 
it was doing four years ago. Its claim payments 
amounted to $l,392,000, the greatest in any year since 
its organization. The accident department shows an 
increase of over 3,000 policies over·1886, and the increase 
in volume of premiums much heavier still. This com­
panyhas the reputation of liberal dealing that entitles 
it to the large share of public confidi;mce it possesses. 
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IRON WORKS OF THE SYRACUSE JlALLEAlILE IRON the kilns-which can be seen in the back of the core­

COJ(PANY. 

(Continued jTom first page.) 
are received and are bedded in the green moulding 

sand which is contained in snap flasks. The lat­

ter are boxes that are secured together by detach­

able fastenings at the corners. The models are of 

a peculiar type, as they generally represent small 

articles. A single sheet will often contain 8 number of 

small models separated by gateways. The models are 

freq uently made of metal and are embedded in the sand, 

the latter being rammed around them while contained 

in the snap flask. The model is removed, and the whole 

is then transferred to the floor where the casting is to 

be executed. The sides of the flask are sepa-
rated, and the mould is left standing by its 
own consistency, the wooden bottom board, 
however, not being removed. This effects 
a great economy in flasks, but the full num­
ber of bottom boarrls have to be u!;ed. The 
moulders can be seen surroun'ded by piles of 
these boards, while on the floor the moulds 
with the flasks removed are standing. The 
furnace is tapped, and a long row of work­
men with ladles stand in line to catch the 
metal. The ladles are made of iron, and 
hold from 35 to 40 pounds of melted iron. 
They are lined with sand, to prevent the 
ladles from being perforated . On an aver­
age, each ladleful can fill five flasks. The 
iron used, it  should be observed, i s  charcoal 
pig. Before pouring the mould a cast iron 
weigh t is placed on its top. through whose 
center is a hole corresponding with the aper­
tures in the mould. This holds the sand 
down against the hydrostatic pressnre of 
the melted metal during the filling. Owing 
t o  the quality of the iron employed, these 
castings, when finished, are as hard as glass 
and nearly as brittle. If  dropped on a stone 
floor or iron slab. they would break. 

After cooling, the art.icles are removed 
from the moulds and taken to the annealing 

making room-they are stored away in racks to one 
side. For every casting which includes a perforation 
a core is, of course, used, and this gives some clew to 
the immense uumber which are req uired for such an 
establishment. 

The works were started by W. B. Burns, in 1882. and 
are still under his proprietorship. Mr. A. W. Dows­
land is the superintendent . The work is generally 
skilled labor, such as pattern making, moulding, and 
the like. 

The castings made in these works vary in weight 
from one-half pound to three hundred pounds. They 
are generally shipped in barrels, as these are more 

CORE MAKING. 

department. Here they have to be treated to heat in I conveniently moved than square boxes. Each barrel 
the presence of oxide of iron. The effect of this process holds from 100 to 800 pounds. 
is to gradually decrease the percentage of carbon by the ' The works annually consume 3,000 tons of coal and 
oxidizing action of the cementing material, so as to ul 15,000 fire brick are used every year. Of the forge 
timately reduce the brittle casting to the condition and cinders but little is required each year, as they are 
toughness of wrought iron. If necessary, the castings u'sed over and over again. 
a.re first chipped, so as to remove all fins, gates, etc. , be- 4 j • I • 
fore being delivered to the annealers. By the annealers Washable Walls In Cottages. 
they are packed away in iron vessels called pots, and as E. Chadwick, in the .Architect (London), says : As a: 
fast as they are stored away in these, rolling mill principle, all interior cottage walls should be made 
scale is shoveled in among them, the object being to washable. Besides the evil  arising from absorbency of 
lay them in even layers without touch ing, so as to have the animalized gases of walls of the common construc· 
ea�h piece completely surrounded by scale. The pots tion, there is another great source of evi l attaching to 
are 18 X 22 inches in area and 16 inches deep. They walls of the common soft stone construction-the ab­
are stacked three and four high and are luted with sorbency and retentiveness of water or damp. In 
clay at the joints, and clay and sand are placed on top England the common bricks absorb as much as a pint 
of them. or a pound of water. Supposing the external walls of 

In this way pot after pot is stored full, and they an ordinary cottage to be one brick thick, and to con­
are placed on top of one another to the height of four sist of 12,000 bricks, they will be capable of holding 
tiers. These are then taken up on a suitable truck, 1,500 gallons, or 6� tons of water. To evaporate this 
which is seen in the background of the cut, and are amount of water would require nearly a ton of coal, 
rolled into the kiln. These pots deteriorate very wel l  applied. The softer and more workable stones are 
qui<lkly, and part of the work of the foundry is devoted of various degrees of absorbency, and 'appear to be 
to the manufacture of the same. The iron for these, more retentive of moisture than common brick. 
as it need not be of pure quality, 
is melted in a cu pola furnace, 
which can be seen on the right 
hand of the foundry. The an­
nealing kiln is filled with these 
pots. It can hold from 64 to . 140, 
according to the size, averaging 
from 6 to 12 tons of castings for 
the small kilns and as high as 
18 for the large. The firing then 
commences. For four days the 
pots are exposed to a red heat, 
and for two days the kilns are 
allowed to cool. then the pots 
are removed and their contents 
discharged 011 the floor. The 
castings are removed from the 
scale and are ready for cleaning 
by the tum bling process. The 
scale is placed to one side. In 
each annealing process the oxy­
gen of the scale is, of course, 
exhausted. In order to regener­
ate it a 80lution of sal ammoniac 
is sprinkled upon it. This reox­
idizes it and brings it again to 

THE TUMBLING DEPARTMENT, ' 
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self by the power of capillary attraction, by which . it is 
observed on some walls in Paris, it ascends 32 feet from 
the foundations. Walls of such absol'bent constl'uctions 
are subject to rising wet by capillary attraction, as well 
as to the driving wet of rain or storm. To guard 
against the dri ving wet on the coast expensive external 
coverings of slate are used. But these do not stay the 
rising wet. This wet, having to be evaporated, lowers 
temperature. Damp walls of houses cause rheuma­
tism, lower strength, and expose the system to other 
passing causes of disease. 

In London it is admitted that houses, even of the 
better class, cannot safely be inhabited in less . than 
nine months. Indeed. registrars of deaths are aware 

that an extra death rat.e is, after all, usually 
attendant on their first occupation. The 
majority of bent figures in our villages are 
d ue t.o the infliction of rheumatism from 
damp, 

In Paris, notwithstanding its peculiarly 
dry subsoil and its drier climate, the sani­
tary, or insanitary, evils of the common 
architect's 'constructions appear to be even 
greater than in London. I was assured by 
a Parisian builder of considerable experience 
that it was unsafe to occupy any new house 
in Paris in less than a year after its construc­
tion, and that there were bouses in Paris 
which wou l d  never be dry " in their lives, " 
and would al ways afflict their occupants. 

. '  . . .  
Elee.lrlcal Attraction of' quartz. 

RY ALEX. HODGKINSON, M.B., B.SC. 
Quartz, l ike most other substances, be­

comes electrified by friction, and also pos­
sesses the property of remaining in an �Iec­

trified cond ition for a period varying from 
ten minues to half an bour after the friction 
has ceased. When this medium is used as a 
covel' for compasses, this electrical property 
may manifest itself in such a marked man-
ner as to render the ' readings of the instru­
ment utterly unreliable. and more especially 

is th is the case where the instrument is provided with a 
qua.rtz cover back and front. In the compass exhibited 
the back and front of the instrument consist of two 
plano-convex lenses of quartz with their plane surfaces 
toward each other, the needle rotating between these 
covers on an axis, the extremities of which fit into two 
conical boles in the center of the quartz covers. In the 

case of this instrument the mere act of removing it from 
the warm pocket is usual ly  sufficient to cause the needle 
to assume a fixed position in 'relation to the compass 
itself, and quite unaffected by the magnetic attraction 
of the earth. If. while in this condition, the instru­
ment is rotated, the needle also rotates as if a fi xture. 
If the surface of the quartz be rubbed with the dry 
finger in a radial direction, the needle at once takes up 
a position in the same direction, and if  compelled by 
shaking to change its position, it resumes it when 
allowed to remain at rest. When the compass is so 
turned that the axis of the needle is in the direction of 
the magnetic fl)rce of the earth, and the needle there­
fore in equilibrium, the effects of rad ial friction become 
sti ll more marked. As might be expected, the property 
is not confin ed to quartz. A compass covered with glass 
exhi bited the sal lie phenomena. with the important dif-

ference that in this case the at­
tractive influence ceased with 
cessation of the friction. That 
the attractive influence is quite 
independent of the magnetic 
force of the needle is proved by 
the fact t.hat an instrument sim­
ilar in every respect to the first 
mentioned instrument, excepting 
that the needle was left unmag­
netized, exhibited the same phe- ' 
Domena. The action is thus one 
of simple electrical attraction. 

Fireproof' Buildi ng Material. 

The Real Estate Record says 
that fire ruins show that porous 
terra cotta bricks and blocks 
bt'st resist fire, water, and frost. 
Next to these in the order of fire 
resisting qualities come concretes 
and burned clay work. In the 
best work done, the iron work is 
incased in porous terra cotta, 
tile, or brick work in roof, floor, 

the condition of peroxide. The tumbling department 
contains a series of cylindrical vessels which are kept 
rotating. These are charged with castings, and by' 
their rotation tbe objects are perfectly cleaned. The 
tumbling process is executed dry. 

A very characteristic department is the core making 
room. . For such small objects which bave to be cast 
in such large quantities, ,an enormous quantity of 
COI'es are naturally required. They are manufactured 
ip moulds by boys, and as fast as tbey are dl1e4 in 

Professor Ansted states that the facility with which and tile construction . The hollow tiles are faced with 

sandstone absorbs water is illustrated by the quantity vitreou s tile, slate, or any good weatherproof coating, 

it contains bot.h in its ordinary state and when satu- or with a single thickness of brick. Iron and steel 

rated. He states that even granite alwa.ys cont.ains a framework incased in fireproof materials gives th e best 

certain percentage of water, and in the dry state is possible results. There is a growing preference for 

rarely without a pint and a half i ll every cubic foot. light porous walls of hollow m aterial protecting an iron 

Sandstone. however, even tbat deemed fit for building or wooden framework. Massive and heavy walls of 

purposes, may contain half a gallon per cubic foot, and brick or stone will do for architecture. but they are not 

loose sands at least two gallons. When water presents as much of a mechanicai necessity as they were regarded 
itself in any part of slJcb material, it readily dUfuses it- a few yean al{o. 
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A GUARD RAIL FOR VEHICLE WHEELS. about right angles. To these standards are connected 

A device to be attached to the thill and axle of a a rail support, formed from a blank having a central 
buggy or other vehicle, not to interfere with the free section with apertures, with arms bent down to extend 
turning of the wheel, to prevent damage from collision at right angles from the central section, the space be­
with other vehicles by the wheels becoming interlocked, tween the arms being such as to freely admit the 
has been patented by Mr. John C. Tatman, of Mount standards, the arrangement being such that the rail 
Vernon, Dakota Ter. , and is illustrated herewith, Fig. support may be adj usted toward or from the balSe to 
:) showing a horizontal sectional view of a portion of such position as may be required to bring the rail to a 

proper level. Two such supports are connected by a 
cross bar, the ends of which are wider than its main 
portion, in such way as to make an exceedingly firm 
connection between the parts, but so that a proper ad­
j ustment of the supports and the parts by which they 
are carried may be readily made. The construction is 
such that the foundation, once in place, need not after­
ward be disturbed, but vertical and lateral adj ustments 
can be easily effected. 

• • • • •  
Maglleslulu III Electric Batteries. 

M. Heim, of Hanover, has lately made a series of 
observations on the increased electromotive force ob­
tained by s ubstituting magnesium for zinc in various 
well known cells. As anticipated, from the known 
fact that the heat of combination of magnesium with 
oxygen is greater than that liberated on the ox ida­I tion of zinc, the electromotive force of the cells in 

, which the substitution was made experienced in every I case a notable increase. Thus the electromotive force 
TATMAN'S GUARD RAIL FOR VEHICLE WHEE LS, i of a Daniell cell, the positive electrode of which was a 

th I 'th th d ' 1 ' I t' h d F ' copper plate immersed in a solution of s
.
ulphate of cop-

e ax e WI e guar ral In p ace ereon, an Ig. . 
" . 

f th th' ll tt h t Th d 'l h per, was measured, first, when the ne2'atlve electrode 
" a VIew 0 e 1 a ac men . e guar ral as a . . . .- I h '  -d . 1 " 't  d b h' d h '  h '  h 1 was a ZInC rod plunged In dilute su p urIC aCl ; 
Clrcu ar openIng In 1 S rear en , e In w IC IS a 0 -

• ' 

I h d b d t d t fit th I secondly, when a magnesIUIIl plate was SU?stituted for 
ow or cup-s ape oss, a ap ,e 0 upon e usua . . .  . 

th d d 
. 

dl f th I Th a d raI' l  
the ZIllC, the solutIOn remaIlllllg unchanged ; and, 

screw- rea e SpIn e 0 e ax e, e gu r . .  . . . . 
th t d f d d I, htl ' d 'th thIrdly, wIth a magneSIUm electrode In a solutIOn of 
. ence ex en s orwar an s Ig y Inwar , WI a . . 

d I t 't bl 
. 

t th thI'1 1  where magneSIUm sulphate, and under these condItions the 
gra ua sweep 0 a SUI a e pOin on e , " , 
th h t h I . 't d 't ' b Ited by followmg figures were obtamed : 1' 185 volts, 2 '033 volts, 

roug a ransverse 0 e In 1 s en , l IS 0 a , 
. 

t d '11 d I b th d 'd of the and 1 93 volts-results whICh were very favorable to 
pIn 0 a rl e ug or we upon e un er lSI e , , . . 
th 'II Th ' d ' l t i l d d f th magneSIUm. Nearly as strIkmg figures were obtamed 

I .  IS guar ral no on y prec u es anger 0 e , . . , , 
h 1 b 

. . .  
d b 11" , t 1 k' m makmg the charge III a Bunsen cell, the posItIve 

w ee ecomIng InJ ure y co ISIOn or In er oc mg, . 
b t

' 
b d t th th h' I electrode of WhICh was a rod of arc lamp carbon. In 

u races an s reng ens e ve IC e, , . 
h d " 1 d' 

. 
thIS case, usmg bot metals un er SimI ar con ItIOns, 

AN IMPROVED THILL COUPLING. 

A simple and inexpensive thill coupling, designed to 
prevent rattl ing and be dUl'able, is i l lustrated herewith, 

KNUPP'S THILL COUPLING, 

and has neen pat­
ented by M e s s r s ,  
Henry a n d  J 0 h n 
Knupp, of Warren, 
Pa. Fig. 1 shows a 
side view in section 
and Fig. 2 a front 
view, t h e  r e being 
combined with the 
pivoted thill iron an 
elastic or compressi, 
ble a n t  i - r a t  t i e  r ,  
placed next the thill 
iron eye. A clamp 
comprising opposite 
plates, h i n g e d  to .. 
gether at one side, 
bears upon the anti­

rattler, and a screw passing through the opposite 
plates holds it in position. One of the clamp plates 
has a lug overlying the head of the thill iron pivot, 
and all the parts are cheaply and easily Plade, though 
forming a most efficient coupling. 

., 

.. f . . .. 
A COMBINED RAILWAY RAIL CHAIR AND TIE. 

A railway rail support that is designed to be durable, 
stable, adjustable, elastic, and economical is illustrated 
herewith, aud has been patented by Mr. Nicholas M. 
Marks, of Quanah, Texas. The base plate has its edges 
turned down to form flanges, and to the upper face of 
this foundation seat are secured four upwardly extend­
ing standards, in the form of angle irons, the outer 
faces of the standards being ribbed, the upper faces of 
t.he ribs extending outward from the standards at 

MARKS' RAILWAY CHAIR AND TIE. 

the electromotive force was 22 per cent greater with 
the magnesium than with the zinc plate. With a Le­
clanche cell the electromotive force was raised by the 
charge from 1' 5  volts to 2 '3 volts, or upward of .53 per 
cent, These facts seem to show that considerable 
advantages would follow the use of magnesium in 
primary cells generally, if the metal could at any time 
be prod uced at a cost approximating to that of zinc. 

• • • • •  
Preserving Telegraph Poles. 

Telegraph poles are preserved in Norway by making 
an auger hole, about an inch in diameter, in each post, 
about two feet fl om the ground, and pointing down at 
a small angle till the center of the stick is reached. 
From four to five ounces of sulphate of copper, in 
coarsely powdered crystals, is inserted, and the opening 
is stopped with a plug, which projects so that it can be 
pulled out to adm it of replacing the charge every three 
or four months. The chemical is gradually absorbed 
by the wood, which, it is said, permeates to the very 
top of the pole, the whole outside surface assuming a 
greenish tint, due to the presence of copper i� the 
pores. This simple means of preservation suggests the 
application of the same material to other purposes than 
telegraph poles. 

. . . 1 .  
The New Gas, Hydride oC Nitrogen. 

The discovery of a new gas is reported in Germany 
by Dr. Theodore Curtius, who has succeeded in pre­
paring the long sought hydride of nitrogen, amidogen, 
diamide, 01' hydrazine, as it is variously called. This 
remarkable body, which has hitherto baffi.ed all at­
tempts at isolation, is now shown to be a gas perfectly 
stable up to a very high temperature, of a peculiar 
odor-differing from that of ammonia-exceedingly so­
luble in water, and of basic properties. In com posi­
tion it is nearly identical with amlllonia, both being 
compounds of nitrogen and hydrogen. , 

AN IIIPROVED MASON'S FLOAT HANDLE. 

A handle which may be detached from one float and 
attached to another in a short space of time, but one 
tool being required to make the transfer, has been pat­
ented by Mr. Edward M. Van Duzer, of No. 98 Thomas 
Street, Newark, N. J" and is illustrated herewith, in 
perspective and transverse sections. The handle has 
the usual grip and standards, with ears integral with 
tht ends extending outward at right angles, the ears 
being apertured between the ends and the standards. 

I A screw passes loosely through the aperture in each ear, 

and is provided with a winged lock nut having a cen­

trally rectangular recess to receive the rectangular head 
of the screw, the nut to act as a wrench or lever to turn 
the screw. The other end of the screw is flattened and 
beveled upon opposite sides to form a wide cutting 
edge, wider than the diameter of the aperture in the 
ear. This handle can be readily and expeditiously de­
tached from a mason's float that is unfit for use and at­
tached to a new one, or with , such handle a new float 
can be quickly and efficiently made from a rectangular 
board of suitable sb;e. 

AN IIIPROVED FAUCET. 

A faucet especially adapted for use with stationary 
basins, whereby either hot or cold water, or both, 
may be made to flow from one spout and be controlled 
by one handle, has been patented by Mr. William B. 
Rodman, of Norfolk, Va. , and is illustrated herewith, 
Fig. 2 showing a partial vertical and longitudinal sec­
tion and Fig. 3 a 
front e I e v a t  i o n ,  1. , 
partly broken away, �Ji1���� 
of a modified form of 
faucet. Separate in­
lets are provided for 
cold and hot water, 
with a single outlet 
upon the opposite 
side, there being an 
interior pin near the 
forward end, and a 
plug having a recip­
rocating and rotary 
motion, p r o v i  d e  d 
with an elongated 
diametrical aperture 
having tapering ends 
adapted to register 
with the inlets, sin-
gly or collectively, RODMAN'S FAUCET ,  

and with the outlet, 
there being a segmental peripheral recess adapted to 
r�eive the pin. By this device the flow may be in­
creased or diminished as desired, or any wished for 
proportion of hot or cold water be obtained. 

.. f . . .. 

AN APPARATUS FOR' TESTING SEEDS. 

An apparatus for determining the vitality or germi­
native qualities of seeds, to enable both the dealer and 
the purchaser to j udge more accurately than is ordi­
narily possible, has been patented by Mr. Henry A. 
Goetz, of New Albany, Ind. , and is illustrated here­
with. It has a lamp chamber at one end, and a flue 
leading therefrom in such way as to diffuse an equable ' 
warmth through the compartment in which is located 
the seed pan. The seeds are placed in the pan on a 
bedding of cotton or other fibrous material, in rows 
which are properly labeled, and then water is poured 
in the pan at one edge of the cotton, so as to float the 
cotton and the seed placed thereon, the compartment 

GOE TZ'S SEED TESTER, 

being closed by glazed doors to allow of raising the 
temperature as desired. The moisture supplied to the 
seeds at the same time assists the heated air in the 
chamber in causing the good seeds to sprout, while the 
operation has little or no effect on poor and worthless 
seeds. 

.. I • • •  

Total Eclipse of' the Moon. 

Our readers must not forget the eclipse of the moon 
which will occur on January 28, beginning at 5 :30 P. M. 
The ful l data will be found in our issue of January 
7, 1888, page 2, of the present volume, to which we refer 
for particulars of the different phases. The interest 
of the phenomenon will be enhanced by the fact that 
it occurs at so convenient an hour. 

VAN DUZER'S MASON'S FLOAT HANDLE, 
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Fire Precautions as Co Woodworkluir Shops In 

Berlin. 

The police authorities of Berlin, Prussia, have pub­
lished the following orders regulating the arrangements 
where fires are used in woodworking shops in that city. 

These orders are founded on the building inspection 

ordinance of Jannary 15, 1887, for Berlin and its en­

virons. 
1 .  The wood shops must have solid principal walls of 

brick or stone. 

exalts the other sensitive perceptions. Specially in­
teresting is the reciprocal influence of touch and the 
sense of temperature . If one tickle the skin with a 
hair, and plunge the hand in hot water, the tickling 
sensation ceases ; on the contrary, if the hand be placed 
in cold water, and a part of the body tickled, the tem­
perature is felt more vividly. Herr Urbanschitsch 
finds in this reciprocal action an explanation of sup­
posed double consecutive sensations on excitation of 
one sense. 

'('he German Corn Laws. 

The German Reichstag has, after a long and ex­
tremely animated discussion, in which the Free Trade 
party made its influence strongly felt, raised the import 
duty on cereals,in response, says Industries,partly to the 
clamor of the agriculturists for further protection, and 
partly in satisfaction of a revengeful feeling evoked by 
the fiscal policy of Russia toward Germany. The an· 
nual consumption for the whole of the German empire 
has now reached, in round numbers, 400,000,000 cwt. 
Down to the year 1866, the home production exceeded 
the requirements, but since that date an important 
import trade has sprung up, and has grown so rapidly 
that German agriculturists have been driven into ad­
verse circumstances. 

2. When there are persons dwelling over wood work­
ing shops, the floors of such dwellings must be fireproof 

(feuer/est), and any wooden floors must have ceiling 

below piped and plastered, and the plaster covered with 
corrugated sheet iron. 

S. In arrangements for heating woodworking shops 

during winter, or for drying purposes, no kind of me­

tallic stoves or pipes for the same shall be used. Stoves 
must be of stone or tiles, and so arranged that they 
can be supplied with fuel on the outside only of the 
wookrooms, or in a fireproof projection at last 59 inches 
in height and 20 inches in depth. Any iron covers 
which may be upon such stoves must be protected with 
at least two thicknesses of tiles or slates laid in mor­
tar. For conducting smoke from stoves to chimneys, 
only flues built in walls shall be used. Woodworking 
shops having in one or in several rooms a snperficial 
area of 9, 700 feet must conform to the following pre­
scribings : 

AN IMPROVED RATCHET AND LEVER MECHANISM. 

A device, consisting of a ratchet sleeve or teeth held 
on a shaft and operated u pon by one or more rat­
chet levers, with a pawl held in a ring or carrier 
through which the ratchet sleeve passes loosely, has 
been patented by Mr. John Bayet, of O'Fallon, St. 
Clair County, Ill. , and is illustrated herewith, Figs. 1 
and S showing sectional views of the carrier and pawl, 
and Fig. 4 a plan view of a modified form of the im­
provement. 

In the period between the years 1881 and 1884, inclu­
sively, the Imports of cereals, about one-half of which 
were derived frOIll Russia, increased, on an average, by 
40,000,000 cwt. annually, or about one-tenth of the total 
consumption. As the tendency of this foreign trade 
manifestly was to grow at a still more rapid rate, the 
agricultural party became alarmed at the prospect, and 
raised an outcry against the insufficiency of the exist· 
ing tariff laws. Pressure was brought to bear upon 
the government to raise the duty on wheat to 3s. per 
cwt. The result is not quite up to this high level, but 
the compromise that has been effected between the 
extreme and the moderate parties fixes the duty hence­
forward at 2s. 6d. Undel' these amended laws, Ger­
many has the highest import duties for cereals of any 
country in Europe. The following is a comparative 
table of the rates now in force per cwt. : 

The shaft carries one or more ratchet sleeve�, or the 
teeth of the ratchet may be directly cut on the shaft, 
a lever or pawl being provided with a head, which has 
its bearing in a recess formed in a carrier having a re­
movable front plate, so that the head of the lever can 

(a. ) Among dwellings, woodworking shops and the 
needful storage room therefor shall be permitted only 
when they are entirely isolated from the dwellings that 
may be located above them, by fireproof floors (as be­
fore stated), and when the dwellings have one or more 
staircases separated from the workshop by substantial 

walls. 
(b.)  The stairways to such workshops must be fire­

proof, and doors leading therefrom to interiors made of 
i ron. Doors must open outward, and be self-closing. 
Such doors are not to have wooden cases, or other 
wooden supports. 

(c.) For each workshop there must be a separate glue 
_ heating room, having thick brick walls, ceiling vaulted, 

and floor and ceiling below of non-inflammable mate­
rials. There mnst be an iron door at the entrance to 
this room, and between the door, when open, and the 
heating furnace a distance of at least 20 inches. So­
called " glue heaters " are not permitted_ 

(d.) Every workshop must have a separate shavings 
, biP) located in the ceHar, or upon solid ground .outside 
-constructed on the four sides of thick walls, vault�d 
above. This bin must have a separate- entrance from 
the courtyard,  closed by an iron or an iron-plated door. 
-Asdecuranz ( Vienna). 

• •  e . ..  
The Baku N aphtha Springs. 

Although within the last two year!' intelligence has 
frequently reached Europe of extraordinary outbursts 
of mineral oil on the Apsheron peninsula, near Baku, 
n othing has yet equaled the astonishing outbreak 
which the Northern Telegraph Agency telegraphed a 
few days ago. Their telegram was to the effect that 
near the petroleum works of a certain M. A rafeloff a 
fountain of oil was throwing out over 2,400 tons daily, 
that this had been continuing without intermission 
for four weeks, and that more than the half of this 
enormous output was going to wltste. It is to this 
loss .of the oil that attention is now being directed. 
Not only at Arafeloff's fountain, but at almost every 
large fountain in the Balakhan-Sabuntchin district the 
waste of this most valuable product has been enor­
mous. Millions of pools of oil have been lost, owing 
to the Inefficient way in which it is reservoired and 
stored. It is now understood that the government will 
take immediate steps to prevent this ruinous waste and 
to com pel the owners of oil springs to adopt more scien­
tific methods of boring, collecting, and storing. 

• • e • •  
Reciprocal Inftuence oC Sense Organ •• 

Some interesting experiments on the reciprocal in­
fluence of organs of sense have been recently made by 
Herr Urbanschitsch, of Vienna. His general conclu­
is, says Nature, that a.ny sense excitation has for result 
an increase of the acuteness of other senses. Thus, 
sensations of hearing sharpen the visual perceptions. 
If colored plates are placed at such a distance that one 
can hardly distinguish the colors, and various sounds 
are then produced, the colors become generally more 
distinct the higher the sounds. Similarly, one can, 
while a sound affects the ear, read words which one 
could not read before. Again, the ticking of a watch 
is better heard when the eyes are open than when they 
are closed. Red t£lld green increase auditive percep­
tions ; but blue and yellow weaken them. Several 
musicians, however, were agreed that red, green, 
yellow, and blue caused an intensification of sound 
about one-eighth ; while violet had a weakening effect. 
Taste, smell, and touch are under like laws. Light, 
and red and green color, increase their delicacy ; while 
darkness, blue, and yellow diminish it. Under the in­
fluence. of red and green, taste extends from the an­
terior border of the tongue to the whole surface. On 
t,he other hand, a strengthening of smell, taste, or touch 

BAYET'S RATCHET AND LEVER MECHANISM. 

Wheat. Rye. Barley. Oats. 
s. d. s. d. s. d. s. d. 

Germany" " . . . . , .  d . ,  2 6 2 6 1 1 -5 2 0 
France . . . . . . . . . . . . . . .  2 0 0 7'3 0 7'3 1 2'6 
Spain . • . . . .  " . • . . . . . . . .  1 9 1 3'5 1 3 '5 1 3'5 
Auitria . . . . . . . .  , . " . . . .  1 6 1 6 0 9 0 9 
Italy . . . . . . _ . . . . . . . . .  . - I 2'6 1 2'6 0 5'6 0 9-7 

. � . i .  
The Sewers or Paris. 

The idea of a pleasure excursion through a sewer 
must seem to a denizen of any of our large cities, who 
has never visited Paris, a most singular event. 

A visit to the catacombs which extend under a large 
section of the city, and an excursion through the 
sewers, which a correspondent of a Chicago paper very 
faithfully describes, affords to strangers probably as 
m uch interest as anything they will see in the great 
French metropolis. 

We started, says the writer, from the Palace Chatelet 
at three o'clock, and descended a little winding stair­
case, the steps and walls of which were covered with 
a green cloth fringed by a red border. There was not 
the slightest danger of soiling our clothes or of en-
countering the least disagreeable odor. On arriving at 

easily be placed in the recess. On the head of the lever the foot of the stairs a fine display of fruits and vegeta. 
is a semicircular projection which is the fulcrum of the bles was the first thing to greet our eyes. These pro­
lever, and on the head is also form.ed a jaw adapted to ducts were from Gennevilliers, and were grown in 
engage or disengage the teeth of the ratchet sleeve. gardens that are watered by the sewers. We got into 
The motion of the ratchet lever is limited by the pe- a wagon in which were seats for twenty persons. Off 
culiar shape of the recess, so that it is practicable to we went, shoved along by solid-looking fellows, all 
impart a partial rotary motion or a continuous rotary neatly dressed. Above us was a mass of tubes and 
motion to the shaft, increasing at the same time the pipes. They are the water pipes, the two largest con­
power of the latter. The number of levers and ratchet taining our drinking water from the Vanne and the 
sleeves can be varied according to the work to be done, water from the Ourcq, which latter is used for washing 
and the length of the levers is determined according to the streets and sidewalks. Then there were the pneu­
the space in which they are to be used or the amount matic tubes, in which we could hear the rattle of the 
of power they have to communicate. dispatch bo:x;es. 

The device is applicable to a wide variety of shop Soon we 
'
reach cd the crossing of the Pont Neuf. 

machinery, and may also be used in running thrashing ':Chis tunnel was lighted from end to end with garlands 
machines and for other purposes. of colored lamps. The effect was fairy-like_ The same 

• • • • • effect was produced under the Rue de Louvre, the Rue 
Effeet or 'he '&tmosphere o n  Bricks. de Richelieu, and the Place des Pyramides, where pre-

Atmospheric influence upon bricks, tiles, and other cisely under the statue of Joan of Arc appeared in lu­

building materials obtained by the burning of plastic minous glass the arms of the city of Paris. We passed 

clays depends very much on the chemical composition along, still following the Rue de Rivoli, where each 

of the clays and on the degree of burning. Thus any house has its number in the sewer, just as in the 

distinct portions of limestone present in them would street, until we reached the Place de la Concorde . 

be converted into quicklime in the kiln, and when the There the electdc lights, crossing the fires with the 

bricks were thoroughly wetted would expand in such a reflection of the Venetian lamps, turn the square into 

manner as to disintegrate the mass. If the clay used a sort of ball rooUl. Nothing was wanting, not even 

is too poor-that is to say, if it contaIns an excess of music. We all got ont of the wagons to embark in 

sand-the bricks will not become sufficiently fused, and boats, furnished with cushioned seats. The music was 

upon exposure to the weather their constituent parts in the first boat, which was decorated with flags and 

will separate. It is to be observed that in bricks, as lamps. The boats were started. We followed the en­

in stones, decomposition does not take place with the tire route of the Rue Royale by the light of fifty daz­

greatest rapidity where constant moisture exists, but zling electric lamps. After a quarter of an hour in this 

rather where, from the absence of capillarity, variable boat we landed at the foot of a staircase, which we 

according to the moisture furnished by the atmosphere, mounted, and in three minutes We were above the 

either directly or indirectly, a series of alternatiois of ground at 'the Madeleine. 

dryness and humidity prevail. ------....... �.J_+_ • •• ------
The foundation walls of buildings do not i n  fact THE Billings & Spencer Co. ,  of Hartford, are usiug 

suffer so much in the parts immediately u pon the from two to three tons of copper monthly in making 
ground as they do in those at a height of from on� to I drop-forged commutator bars and segments for electric 
three feet, according to the permeability of the mate- generators and motors. Among the electric light com­
rial� employed. When bricks made of clay containing panies for whom. they are furnishing this line are the 
free silica are laid in mortar, and moisture can pass Edison, Thomson-Houston, Westinghouse, Waterhouse, 
freely from either one or the other, it may be observed Fort Wayne, Jenney, Electro-Dynamic, Richter, and 
that the edges in contact become harder than the body Western. They have recently brought Qut carbon 
of the bricks. No_doubt this arises from the formation tongs for handling the carbons in arc lights, which

' 
are 

of a silicate of lime and alumina, the lime being fur- being largely used, and are furnishing drop-forged eye 
nished by the passage of the water through the bed of bolts in ten sizes, from three-eighths up to and incluo-
mortar. -<1, R. Burnell, in the Architect (London). ing two inches diameter of shank. 

© 1888 SCIENTIFIC AMERICAN, INC.



JANUARY 28, 1888.] 
a little investigation will show that it is valueless, to 
him as least. 

Pre.ervallon of Iron. 

To the Editor of the Scientijlc Am61'ican : 

The author of the article entitled " The Preservation 
of Iron and Steel Ships " (which appears in the SCIEN­
TIFIC AMERICAN of December 17, credited to the En· 
gineer), in the course of his remarks upon oxidation of 
iron (and steel), says : . .  Oxidation engenders further 
oxidation. Hence the necessity of frequently scaling the 
surface of iron which is permitted to oxidize at all. " 

The old-time shipmasters were aware of the fact 
mentioned in the foregoing quotation. Witness the an· 
cient dog-gerel, descriptive of a sailor's duties : " Six 
days shalt thou work, and do all that thou art able;  
and on the seventh, scrape the anchor and pound the 
cable." J. M. G. 

. . .  � .  
DUlDb Dell Therapeutics. 

To the .Editor of the ScientifiC American : 
In your issue of January 7, you refer to Dr. Sohli's 

favorite prescription for habitual constipation. Dose 
for an adult, one 4 lb. cannon ball to be rolled about 
upon the abdomen in the morning, say 5 or 10 minutes, 
or until it produces the desired effect. This is better 
than medicine, but cannon balls are not easily pro­
cured. 

Hence, I would suggest that a dumb bell will serve 
as well or better, and can be obtained at any hardware 
store. And the dumb bell gets in more work, because, 
having two butt ends, it kneads in two places at once. 
Should weigh 6 to 8 lb. The dumb bell-the great 
blood purifier, mental stimulant, and moral restorative 
-also gets other exercise out of the man, because, he' is 
often tempted to pick it up and go through the dumb 
bell motions. S. N. STEWA.RT. 

Philadelphia, January. 1888. 
o4 ' '' ' '' 

Prof. Swenson's Sugar Patent. 

To the Editor of the Scientific American : 
If patent No. 371,528 was granted to Prof. Swenson for 

the device of neutralizing the organic acids in the juice 
of the sorghu m  plant with lime, it might possibly be 
revoked on other grounds than those mentioned in the 
United States Senate the other day. 

As early as the summer of 1881, H. A. Weber and 
M. A. Scovell, professors of chemistry at the Illinois 
State University, made sUbstantially the same dis­
covery, and during the years 1882-83 superintended 
the construction of factories at Champaign and Hoops­
ton, 111 . ,  and at Sterling, Kall. 

The writer was engaged at the Champaign factory in 
neutralizi ng the juice, and knows whereof he speaks. 
The j uice was pumped to tanks in the upper part of 
the factory, where it was treated with sufficient lime 
water to exactly neutralize the acids present, the tests 
being made with litmus paper. The i nvention was a 
decided success, and several hundred barrels of sugar 
were produced from each of the factories. The article 
produced was nearly pure sucrose, and sold readily as 
C sugar. The reduction of the tariff, however, so re­
d uced the price as to render the business unprofitable, 
and all the factories were closed. 

In the Weber-Scovell process the juice was removed 
from the cane by means of crushers, but whether this 
fact has any bearing on the question of priority of in­
vention I know not. Certain it is that the Weber­
Scovell process was much discussed at the time, and 
one man came all the way from Russia to learn it . •  

H. P. LITTLE. 
Sadorus, Ill . ,  January 3, 1888. 

[prof. Swenson's patent, as we understand it, covers 
the use of lime in the diffusion baths. If this is not 
orig-inal with him, the patent would fall. The use of 
lime for correcting the acidity of expressed juice has 
long been practiced, and this is not claimed by Prof. 
Swenson.-En.]  

V.e o C  Lime t o  Neutralize SorchulD .J'ulce. 

To the Editor of the Scientific A me1'ican : 
J read in the SCIENTIFIC AMERICAN of December 31, 

1887, an article on Prof. Swenson's patent for neutral­
izing the acid in sorghulD cane juice by the use of 
l ime, Have also read numerous articles in different 
papers on the same subject, but have looked in vain 
for the statement of a fact which I should think would 
have found its way i nto the papers before this. The 
fact is thi!;\, namely, that Prof. Swenson is not the first 
to use lime to neutralize the sorghum juice. Lime was 
used for this purpose by Profs. Weber and Scovell at 
the Champaign (Ill.) sugar factory in 1882, and again 
by Prof. Scovell at Sterling, Kan. , during the fall of 
1883. I was night engineer in the Sterling factory, and 
know whereof I speak. 

My recollection is that Profs. Weber and Scovell 
secured a patent on this very idea. of using lime. At 
any rate, they took out some patent for making sugar 
from sorghum, and for that reason their connection 
with the State University .at Champaign was severed. 

It was quite a surprise to me to learn that Prof. 

Prof. Weber is now professor of chemistry at the 
Ohio State University, Columbus, 0., and Prof. Sco­
vell occupies a similar position at Nashville, Tenn. , I 
think. A correspondence with either of them will de· 
velop whether I am mistaken apout their patent cov­
ering the ground claimed by Prof. Swenson or not. 

About their using lime to neutralize the acid in the 
juice I am positive, for I have seen it done many times. 
The j uice was always tested afterwal'd with litmus 
paper. 

Whether Profs. Weber and Scovell's patent did or 
did not cover the use of lime, they and a number of 
others can testify that they used it long before Prof. 
Swenson, though not on diffusion j uice. But would 
that make any difference ? 

I trust that my statement may interest you sufficiently 
to investigate, and see if I am not right in surmising 
that Prof. Swenson's patent is invalid. 

C. N. ROBERTS. 
Jefferson ,  Cook County, Ill. 

rln Professor Swenson's patent, the claim covers the 
use of lime with the chips in  the diffusion bath. If 
this is not new, the claim "alls. As we understand the 
patent, no claim is made for the broad or general idea 
of neutralizing sorghum j uice with lime.-Ens.] 

Six Year.' Labor Troubles. 

The Boston Herald presents the following abstract 
of Commissioner Carroll D. Wright's third annual reo 
port of the Bureau of Labor, which relates entirely to 
strikes ltnd lockouts for the period of six years ending 
December 31, 1886. It gives the result of the first 
general i nvestigation ever made by any nation of the 
lacts concerning strikes and lockouts for any extended 
period or for any wide extent of territory. The report 
covers about seven hundred printed pages, and gi ves the 
details of each strike and lockout occurring in the 
United States during the period named. It exhibits 
the facts belonging to each industrial distu rbance for 
each locality where trouble was found, without at­
tempting- to establish or decide upon the connection be­
tween them. The following table shows the number 
of strikes occurring during each of the last six years, 
the n umber of establishments involved, and the aver­
age number of establishments involved in each strike : 

Years. Strikes. 
1881 . . . .  . . . . . . . . . .  471 
1882. . . . . . . . . . . . . . 454 
1883 . . . . . . . . . . . . . .  478 
1884. . . .  . . • • . . . . . .  443 
1885 . . . . . . . .  . . . . •• 645 
1886 . . . . . . . . . . . . . .  1,412 

Establishments 
involved. 

2,928 
2,105 
2,759 
2,367 
2,284 
9,893 

AveragE' no. of estab· 
lishments involved 

in each strike. 
6'2 
4 '6 
5'S 
5'3 
3'5 
7 

Totals . . . . . . . . 3,903 22,336 5'7 
In 1887 there were, according to the best information 

obtainable, 853 strikes, details of which are not avail­
able. The report shows that d uring the six years cov­
ered by the investigation, New York had the largest 
number of establishments affected both by strikes and 
lockouts, there being for theJormer 9,247 and for the 
latter 1,528. 

The building trades furnished 6,060 of the total num­
ber of establishments engaged in  strikes. The total 
number of employes involved in the whole number of 
strikes for the entire period is shown to have been 
1, 318,624. The number of employes originating the 
strikes was 1,020,832. The number of employes in all 
establishments before the strikes occurred was 1 ,662,045, 
while the whole number employed in the establish­
ments involved after the strikes occurred was 1 ,636,2!7 
-a loss of 25, 798. There were 103,038' new employes en­
gaged after the strikes, and 37,483 were brought from 
other places 'than those in which the strikes occurred. 

In 2, 182 establishments lockouts were ordered during 
the period named. In  these there were 173,995 em­
ployes before the lockouts occurrell and 169,436 after, 
while the n umber actual ly locked out was 159,548. 
There were 13,976 new employes secured at the close of 
the lockouts, and 5,682 were brought from other places 
than those in which the lockouts occurred. 

. .  It should be remembered, however," says the report, 
.. that these figures do not represent the actual number 
of individual establishments or different employes en­
gaged, as in many cases there have been two or . more 
strikes or lockouts affecting the same establishment in 
the same year. In such cases the establishments and 
the number of employes engaged are duplicated. "  

Of the whole number o f  employes involved in strikes 
di.uing the six years, 88'56 per cent were males and 1 1 '44 
per cent females. Of those in lockouts during the same 
period, 68'78 per cent were males and 31 '22 per cent 
females. 

Swenson had patented this five-year-old idea. I think 

An examination of the tables appended to the report 
shows that New York, Pennsylvania, Massachusetts, 
Ohio, and Illinois represent 74'74 per cent of the whole 
number of establishments affected by strikes through­
out the country and 90'80 per cent of the lockouts. 
These five States, it is stated, contain 49 per cent of all 
the manufacturing establishments, and employ 58 per 
cent of the capital invested in mechanical industries in 
the United States. Of the 22,336 establishments in 
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which strikes occurred, in 18,342, or 82'12 per cent of 
the whole, strikes were ordered by labor organizations, 
while of the 2, 182 establishments in which lockouts oc­
curred, 1, 753, or 80'34 per cent, were ordered by combi­
nations of managers. Of the whole number of estab­
lishments temporarily closed for business, 1 3,443, or 
60'19 per cent, were on account of strikes ; on account 
of lockouts, 62 '60 per ·cent. The average duration of 
stoppage on account of strikes was 23 '1  days, and for 
lockouts 28 days. 

The results of the strikes, so far as gaining the ob­
jects sought are concerned, are shown to be as follows : 
Success followed in 10,407 cases, or 46 '59 per cent of the 
whole ; partial success in 3,004, or 13 '45 per cent of the 
whole ; and failure followed in 8, 9 1 0  cases, or 39 '89 per 
cent of the whole. By lockouts, 564 establishments, or 
25 'B5 per cent of the whole, succeeded in gaining their 
poi nt ; 190, or 8 '71 per cent, partly succeeded ; and 1 ,305, 
or 59 '80 per cent, failed . 

As to the causes or objects of strikes, it is shown that 
increase of wages was the principal one, 42 '44 per cent. 
The other leading causes are given as follows : For re­
duction of hours, 19 '45 per cent ; against reduction of 
wages, 7 '75 per cent ; for increase of wages and reduc­
tion of hours, 7 '67 per cent ; against increase of hours, 
62 per cent. Total for the five leading causes, 77'83 per 
cent. All other causes, 22 ' 17  per cent. 

Disclai Uling absolute accuracy, the report gives the 
losses of employes and employers resulting from strikes 
and lockouts as follows : Losses to strikers during the 
six years, $51,816, 1 65 ; loss to employes through lockouts 
for the same period, $8, 132, 717, or a total wage loss to 
employes of $59, 948,882. This loss occurred for both 
strikes and lockouts in 24,518 establish mentll, or an 
average loss of $3, 445 to each establishment, or nearly 
$40 to each striker involved. The assistance given to 
strikers for the same period, as far as ascertai nable, 
amounted to $3,325,057 ; to those sufferin� from lock­
outs, $1, 105, 538, or a. total of $4,430, 595. These amounts, 
however, the Commissioner says, are undoubtedl y too 
low. 

The employers' losses through strikes for the six years 
amounted to $30, 732, 653 ; through lockouts, $3,432, 261 ; 
or a total loss to the establ ishments involved of 
$34, 164,914. 

The tables also show that the chief burden of strikes 
was borne by 13 industries, viz. : Boots and shoes, 352 
establishments ; bricklaying, 478 ; building trades, 
6,060 ; clothing, 1 , 728 ; cooperage, 484 ; food prepara­
tions, 1 ,419 ; furniture, 491 ; lumber, 395 ; metals and 
metallic goods, 1, 595 ; mining, 2,060 ; stone, 468 ; tobacco, 
2,959 ; transportation, 1,478. These represent 89'35 per 
cent of the whole number subjected to strikes. In lock­
outs, five trades bore 80 per cent of the whole burden, 
as fol lows : Boots and shoes, 155 establishments ; build­
ing trades, 531 ;  clothing, 773;  metals and metallic goods, 
76 ; and tobacco, 226 ; or a total of 1 ,761. 

Besides completing the field work for this report and 
the compilation of the information, the bureau has car­
ried on almost to completion the investigation begun 
last year concerning the moral, physical , and economi· 
cal conditions of the workingwomen of great cities, and 
has continued its investigation into the cost of the dis­
tribution of great staple products. It has also under­
taken,  according to congressional instruction, the col­
lection of statistics of marriage and divorce in the 
United States, a report of which may be submitted be· 
fore the close of the present session of Congress. 

• I • •  " 
J.U:J'opla. 

A very sensible decree has j ust been issued by the 
Austrian minister of public instruction, forbidding the 
use of books printed with small type in public schools, 
as shortsightedness is so prevalent among school chilo 
dren in Austria. Scientific supervision might very 
properly be given to school books in this country, at­
tention being especially directed to the size of the type, 
length of line, and spacing of letters and lines. In the 
works published by the Clarendon Press no fault can 
be found in these respects, and speaking generally the 
school books of this country are well printed. ['he 
chief fault in German books is their adherence to the 
very dazzling Old English shape of the letters, which 
certainly severely tries the eyes by necessitating very 
close attention, and the evil effects of this is aided by 
the paper being coarse and by the light supplied being 
usually insumcient.-Lancet. j 

• • • • •  . 

THE total wheat crop of the world is about '2,000,000,-
000 bushels, and at least 1,500,000,000 bushels are con­
sumed in the countries in which it il!l grown, leaving a 
balance of 500,000,000 to supply countries growing no 
wheat or growing less than they consume. Specula­
tion deals only with this balan(',c that goes into gen­
eral trade, and the speculators of the world in a single 
year will sel l or transfer in their peculiar way forty or 
fifty times 500,000,000 bushels of wheat. In New York 
a single day sometimes witnesses a sale or transfer of 
30,000,000 bushels of wheat. ,The damage done by 
speculation consists in lowering the price of the whole 
amount of actual wheat by this enormous inflation of 
" paper wheat," not a bushel in a thousand of which is 
ever delivered.-Miltinu World. 
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THE MORRIS TYPE WRITER. 

We illustrate in this issue the Morris type writer. It 
is a machine designed to supply the want so much felt 
for a portable and low priced machine which in qual­
ity of work and rapidity of execution should yield to 
none of the higher priced and heavier ones. The ma­
chi n e  was invented by Mr. Robert Morris, of Kansas. 

MORRIS TYPE WRITER IN CASE . 

In 1885 he constructed or had constructed a num ber. 
These he sold, and althollgh they were by no means 
the finished product we i llustrate, yet so valuable were 
-the features they embodied, that they worked success­
fully and to the satisfaction of their purchasers. In 
1886 the inventor introduced them in the East, and 
after several hundred had De en sold here, the manu­
facture was intrusted to the Hogg-
son & Pettis Manufacturing Com­
pany, of New Haveri, Conn. The 
entire management was placed in 
the hands of this firm, and they at:. 
once set about improving the mod­
el, and by a process largely of sim­
pl ification arrived at the present 
form. 

The present  model is in many re­
spects an ad vance on the old one. 
As the machine from the first did 
good work, still better is to be 
looked for from the improved con­
struction designed by the experi­
enced firm . who are its proprietors 
and who superintend its manufact­
ure, on which a high grade of skill­
ed machinists are employed. 

The operation from tl;le illustration and description 
will be clear, and will be seen to be simple, rapid, and 
effectual. The operator holds the little knob with the 
fingers of the right hand. The platen is moved thereby 
until the proper letter COUles under the indi­
cator, when the platen is pressed downward . 
The guide pin enters the countersunk hole, 
the type descends exactly in its proper 
place, and the impression is made. At the 
same time the other type are brought in  
contact with the inking pad, so  as  to keep 
them in condition for printing. The platen 
after prin ting is pressed up to its ' original 
level by a spring. As it rises, the feed mo· 
tion acts and the carriage ad vances one let­
ter space. Between words or at the f'nds of 

! paragraphs, different spacing can be pro­
! duced by the operator. The thumb and fin­
ger pieces, seen projecting forward from the 
front of the carriage, are provided for exe· 
cuting these movements. 

As the carriage bearing the platen ap­
proaches the end of its course, it rings an 
alarm bell to notify the operator. Forty-five charac­
ters, including the alphabet, numerals, punctuation, per 
cent, and dollar m arks, are contained on each sheet of 
type. Different and interchangeable styles are provid­
ed for u se on the same machine. The strength of the 
rubber backing is not, however, relied on to secure 
accurate placing of the type. Their faces project 
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the milled head on the right of the machine. A 
stop motion is provided to secure perfectly accurate 
feed. 

All inquiries concerning this machine may be ad-

THE MORRIS TYPE WRITER-GENERAL VIEW. 

dressed to the Hoggson & Pettis Manufacturing Com­
pany, New Ha.ven, Conn. 

. . . . . .  ..- � 
Four Things Worth Knowing. � 

Chas. Reiss gives in the Ame1'ican Jeweller the fol­
lowing useful receipts : 

Immerse steel or iron in a solution 'of carbonate of 
potash for a few minntes, and they 
will not rust for years, not even 
when exposed to damp atmosphere. 

To restore the luster of dead sil­
ver work, gilt clock cases, etc. , dis­
solve one ounce of cyanide of pot­
ash in one quart of pure water, 
empty it into a bottle, and label it 
" poison. " When to be used, place 
the article in an earthen vessel, 
cover it over with the solution, and 
in five min utes the lusterless ap­
pearance will be removed. Preserve 
the fiuid for future use. 

The general features of the type 
writer are well brought out in the 
cuts. A swinging and reciprocat­
ing platen carriage carries the type, 
which are made of India rubber. 
When depressed sufficiently, one of 
the type is pressed against the paper 
which rests upon a roller. In order 
to guide the type to its place a guide 
pin is provided. This projects up­
ward and enters a countersunk hole 
in the platen. There are as many 
of these holes as there are letters 
and characters. Each hole corre­
sponds to a particular character, 
and the platen cannot be depressed 
without the pin entering the proper 
hole. The countersinking guides 
the pin, and the effect of the ar­
rangement is that each letter cau 
only be printed accurately in place 
and in alignment with the rest. In 
the view of the machine showing 

UNDER VIEW OF PLATEN AND SHEET S  OF TYPE OF MORRIS TYPE WRITER. 

The following method for bluing 
small steel pieces evenly will prove 
satisfactory : You first biue the ob­
ject withou:t allY special regard as 
to uniformity of ' color. Should it 
prove to be imperfect, take a piece 
of clean pith, or a piece of dead 
wood that will not crumble too 
easily, and whiten the surface with 
rouge without letting it be too dry. 
Pieces when thus p r e p a r e d ,  if 
cleaned arid blued with eare, will 
assume a very uniform tint. 

PLATEN AND CHARACTER PLATE OF MO:aRIS TYPE WRITER. 

To prepare a beautiful gold beetle 
colored bronze, use the following 
method : Mix equal parts of chro­
mate of potash and table salt. 
After the powder is finely mixed, let 
it pass through a sieve, then put 
this powder into a crucible and 
cover it with a layer of salt. Co\'er 
the crucible and allow the contents 
to boil half an hour. After cooling, 
wash out the contents carefully 
with water, and the mass on be­
ing rubbed will show a beautiful 
bronze. 

the platen turned back, the series of guiding holes can 
be seen to the right of the type. 

Immediately above the type on the upper face of the 
platen the characters are engraved, and a finger points 
out the letter that will be printed on depressing the 
platen. 

Underneath the type is an inking pad. At every dec 
pression of the platen the type are pressed upon this, 

ADJUSTING PAPER IN MORRIS TYPE WRITER. 

so as to keep them charged with ink. Through the 
center of the pad an aperture is formed, large enough 
to permit one type to pass through, and through this 
the impression is given. The depression of the platen 
by a ·rack and pinion movement ad vances the type an 
exact dilil.tance for each impresaion. 

through holes in  a metallic plate, so that they cannot 
move laterally. The type plate is always in full sight, 
never being covered by the operator's hand. Its area 
is so small that all the characters are kept easily within 
the limits of most distinct vision. The guide pin, after 
passing through the guide holes, strikes the upper plate 
of the platen carriage. This contact takes place every 
t.ime a letter is printed, and insures a perfectly even 
pressure, so that all the characters are printed with 
equal distinctness. Every portion of the machine, 
except the type plate 
and rol ls, is of metal, 
w i t  h interchange­
able parts through­
out. Its weight is 
four and a quarter 
pounds, and with its 
box a n d  appurte· 
n a n ce s .  s e v e n  
pounds. 

= ::: " 

Platinum can be made to adhere 
to gold by soldering, in the following manner : A small 
quantity of fine or eighteen carat gold should be 
sweated into the surface of the platinum at n early a 
white heat, so that the gold shall soak into the face of 
.t.he platinum. Ordinary solder will then adhere firm l y  
t o  the face obtained i n  this manner. Hard solder acts 
by partially fusing and combining with the surfaces to 
be joined, and platinum alone will not fuse or combine 
with any solder at a tem perature anything like the 
fusing point of ordinary gold solder. 

It will be noticed 
that it is not a rib­
bon p r i n t i n  g ma· 
chine, but t h a t  it 
does its work by di­
rect contact between 
paper and type. The 
feed of the paper is 
managed by the ro­
tation 0 f t h e  bed 
roller. etfected b y  TIlE MORRIS TYPE WRITER IN USE. 
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AFRICAN SHEEP IN THE BERLIN ZOOLOGICAL 

GARDENS. 

Their essential characteristic is that they are not cov­
ered with wool like their European relatives, but have 
stiff, coarse hail'. There is a diversity in their size and 
shape, which varies aecording to the food and climate 
of the different places in which they are raised. 

Sometimes the profile of the forehead is straight, 
then again it is more or less curved. The ears vary in 
length and breadth, sometimes standing ouf and ,some­
times hanging down ; while the body is more or less 
curved on the sides. The length and strength of the 
legs and tail are likewise varied, the latter sometimes 
showing a tendency toward clumsiness in size. 

The color of these sheep is always black and white, 
the white forming the groundwork for the black, round 
spots, which are found upon the nose, the eyes, ears, 
and just above the hoofs. 

The shape of the specimens here illustrated is rather 
small and graceful, the profile is straight, the finely 
shaped ears stand out horizontally from the head, the 
line of the back is even, and the tail is of medium 
length. The body is curved, the limbs are slender, 
very similar to those of a deer. 

$citutifi t .!mtritau. 55 
the flesh seemed to be pushed down almost to the bone. antedate or be acquired subsequent to an examina­
The old woman's hand was then held above her tion. 
head for a brief interval. Then the bandage was No person will be originally appointed to a higher 
quickly uncorded and rewound about the member. grade than second assistant engineer, nor until he 
This was repeated three'times, and flnally it was found shall have passed a physical and professional examina­
upon uncovering the ,finger that it was small enough tion. The physical examination shall precede the pro­
to admit of the ring being removed with ease. fessional, and if a candidate be rejected physically, he 

" I  have never failed but once, " said the jeweler, will not be examined further. All professional ex­
" and I have removed many rings from fingerS even aminations will be competitive Jn character, and a p '  
more swollen than yours. Do I charge for it " Oh, pJicants who pass t h e  minimum standard required i n  
yes. I ask the same amount that I would get i f  the the several subjects will b e  placed upon the l ist u f  
ring were left t o  be mended after being cut. One dollar. persons eligible for appointment, i n  the order of the 
Thank you ! "  and as he turned to his bench and the excellence of their examinations, respectively. From 
old woman left the store, he added : • •  But after all, this list appointments will be made in regular order, 
she m ight have done the same thing herself. It's not . as va.canC?ies may occur, until another �xamination. 
the work, however, I charge for. It's the • know No person will be designated for examination until 
how. ' " 

.. . . . .. 

Naval Engineer •• 
The Secretary of the Treasury has issued the fol­

lowing rules concerning the examination of appli­
cants for the position of second assistant engineer in 
the United States revenue marine. 

A candidate for an appointment as second assistant 

he has filed in the department the necessary certifi­
cates showing his proper qualifications as to charac­
ter, habits, and time or times of service, and the ability 
that has been displayed during such service. 

Any person producing a false certificate .of age, 
time of service, or character, or making a false state­
ment .to a board of examination, will be dropped im­
mediately. 

AFRICAN SHEEP IN THE BERLIN ZOOLOGICAL GARDENS. 

The hair is short and even, except on the buck, and 
even then it grows long only on the under side of the 
neck. The large colored spots which are distributed 
about the body are essentially black and character­
istic. 

The Cameroon sheep are only useful as food, but they 
are considered of great importance among the black 
population, on account of their easy fattening qualiti.es. 
-Illust1'irte Zeitung. 

.. . . . ..  
Removing the Ring. 

" Will you please saw this ring off my finger ? "  
It was an old woman who made this request of a 

Broadway jeweler, and as the worker in gold and sil­
ver took the wrinkled, though 'fat and shapely, hand 
in his it trembled violently, and a tear dropped upon 
the counter . 

.. Excuse me," continued t1;le old lady, " but it is my 
wedding ring. I have never had it off since I was 
married-forty-five years ago. I have refrained from 
having it cut, hoping that my finger might get thinner 
and that I could take it off without breaking it. " 

.. And what if I can remove it without cutting ? "  in­
qQired the jeweler. 

.. But can you ? "  said she, looking up in a credulous 
way. " If you can, do it by all means." 

Then tha jeweler took the swollen flnger and wound 
it round from the top downward in a length of flat 
rubber braid. The elastic cord exerted its force upon 
the tissues of the fingers �ently a.nd gradually Until 

engineer must be not less than twenty-one nor more Any person who, subsequent to his examination, 
than thirty years of age ; he must be of good moral may become disqualified from moral considerations 
character and correct habits ; he must have worked not will not be appointed. 
less than eighteen months in a machine shop and .. . . . •  
have had responsible charge of a steam engine, or CRYS'.rALLIZED tin plate has a variegated primrose 
el,se have served not less than that period in charge or appearance, produced upon the surface by applying to 
assisting in the care and management of the machinery it in a heated state some dilute nitro-muriatic acid for 
of a stea,m vessel in active service. Upon exa�ination, a few seconds, then washing it with water, drying, and 
he must be able to describe and sketch all the differ- coating it with lacquer. The figures are more or less 
ent parts of the marine steam engine and boilers, and diversified, according to the degree of heat and rela­
explain their uses and mechanical operation, the man- tive dilution of the acid. The Iron and Steel Trade 
ner of putting them in action, regulating their move- Journal (London) tel1l3 its readers how this crystalliza­
ments, and guarding against danger. He must write a- tion is produced. Place the tin plate, slightly heated, 
fair, legible hand, be well acquainted with arithmetic, over a tub of water, and rub its surface with a sponge 
simple mensuration, English orthography and compo- dipped in a liquid composed of four parts of aquafortis 
sition, also with rudimentary mechanics and its prac- and two of distilled water, holding one part of com­
tical applications ; he must possess some skill in the mon salt or sal ammoniac in solution_ When the crys­
use of ordinary hand tools, and have a fair practical talline spangles seem to be thoroughly brought out, 
knowledge of the nature of heat and steam, of the the plate must be immersed in water, washed either 
general laws in relation to the expansion of steam, of with a feather or a little cotton, taking care not to 
the use of the indiCl),tor and interpretation of diagrams. rub off the film of tin that forms the feathering, forth­
of the chemistry of combustion and corrosion, of the with dried with a low heat, and coated with a lacquer 
composition of sea water and use of the salinometer, varnish, otherwise it loses its luster in the air. If the 
and of the usual ca.lculations to determine loss by whole surface is not plunged at once in cold water, 
blowing, gain by heater, and water necessary for con- but is partia.llY cooled by. sprinkling water on it, the 
densation. 

. 
crystallization will be finely variegated with large and 

No pel'8on otherwise qualified will be commissioned small figures. Similar results will be obtained by 
as an ' erogineer before he has shown his ability to blowing cold air through a pipe on the tinned surface, 
perform duty at sea in a satisfactory manner for a while it is just passing from the fused to the solid 
period of a.t wast six months. This service may either state. 
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Tricks oC l'Iemory. possessed by a polyglot devil. For she talked Latin, But it was clearly shown by an experiment which he 

Memory, which differs so greatly among individual Greek, and Hebrew, besides uttering sounds which, arranged for his own satisfaction-being one of the in­
men, varies also in such marked degree in the same per- though not understood by hel' hearers, had doubtless quisitive sort-that the veiling was, as it were, extended 
son at different times that we are all interested in the meaning, but belonged to IRnguages unknown to them. backward from the time of actual intoxication, for 
inquiry how far memory is a measure of mental ., Whole sheets of her ravings were written out," says whereas his forgetfulness extended over the whole in· 
strength. In childhood and boyhood we find memory Coleridge, " and were found to consist of sentences in- terval from the first glafi>s of wine (which he always re­
occupying FlO high a position among mental qualities telIigible in themselves, but having slight connection membered drinking) to the sixth or seventh, at which 
that the idea grows up with most of us that he who has with each other. " It appeared rather inconsistent with intoxication began, he could remember with accustom­
the best memory has also most talent, if even a remark- the theory of demoniaG possession that some of these ary readiness all that happened at a sitting where he had 
able llJemory be not regarded as of itself proving abso- sentences were biblical ; but as it is proverbial that the drunk four or five glasses of the same wine. Of course 
l ute genius. At least this is so in most of our schools, devil can quote Scripture for his purpose, this evidenSle he had to trust to his friends to note for him at what 
where the boy who remembers his lessons best takes might not have availed to save the girl from such rough stage intoxication began. In fact, until he had learned 
highest position, n ot he who best understanrls them. treatment for her ., possession " as would probably have this from others he could know little about it, because 

I learned very early that memory and mental power, served very ill for her fever. Fortunately, a physician of the peculiar veiling of past events which took place 
though they may be associated together, are yet very who, being skeptically inclined, was disposed to ques- after he had passed that stage. But his friends not be­
different things. I valued my memory, which had often tion the theory of a polyglot spirit, "determined to trace ing of the sort who rejoice to see a. man under the in­
stood me in good stead in examinations, the only tests back the girl's history. After much trouble, he discov- fluence of liquor, he had confidence in them ; and be­
with which boyhood is apt to be acquainted ; but I ered that, at the age of ni ne, she had been charitably sides, he could prove so much as this for himself, that 
valued more the power of understanding and enjoying taken by an old Protestant pastor, a great Hebrew whereas he could never remember more than the first 
the reasoning of dear old Euclid, the one geometrician scholar, in whose house she lived till his death. On glass if he drank too much, he coulrl drink four or five 
with whom, in those days, Euglish school lads could be- further inquiry it appeared to be the old man's custom glasses safely, remembering all that happened. What 
come acquainted. Soon after I had left school-and for years to walk up and down a passage of his house he could not learn for himself was, how many more 
when I was a freshman at college -I made the acquaint- into which the kitchen opened, and to read to himself glasses he could take without intoxication. At last he 
ance of a young man of about my own age who possessed in a loud voice out of bis books. The books were ran- could only obtain this knowledge in such sort that he 
a most marvelous memory, while he also showed most sacked, and among them were found several of the was conscious of it while intoxicated ; for his friends 
marvelous meutal density. He had occasion to pass ex- Greek and Latin fathers, together with a collection of found that after the sixth or seventh glass, which pro· 
aminations in Euclid, and one would have said that he rabbinical writings. In these works so many of the duced intoxication, he could always remember every 
would have been singularly successful in these exam- .passages taken down at the young woman's bedside detail of what had happened during previous a.oeessions 
i nations, for though he had only read through our col- were identified that there could be no reasonable doubt of the temporary insanity we call drunkenness: 
l ege E uclid once, he could recite or write out the whole as to their source. " The way in which this llIan's mind came out frorn the 
of it. Or, if preferred, he could begin at any point where If the girl had remembered these passages in a normal " veiling " was as strange and as suggestive as th{!l..way 
one might start him and reproduce an y quantity ver- way, and had merely uttered them during her sickness, in which it was thrown under that veiling. 'I rarnem­
batim et literatim-atque punctuatim, so far as that the story would have been remarkable enough, since bel' being present at the moment when consciousness or 
was concerned. But not. only was he utterly unable to she was altogether uneducated. But, as a matter of sanity (whichever we choose to call it) came 'back to 
understand a word of it all-he had not even brains fact, she remembered none of them in health, ei ther him. He was a mathematician, and a man had put in 
enough to keep his real ignorance of Euclid to himself. before or after her sickness. It was doubtless the ac- his hand to test his condition a mathematical treatise 
He was always forgetting the good old rule ne quid ti vity of the circulation d uring the acce;!s of fever which on mechanics, over which my friend had maundered, 
lIimis ,.  and as he did not know where to stop in his brought out, as it were, the impressions of sounds really as drunken men will. Suddenly his mind seemed to 
marvelous recitations, the examiners naturally  came to recorded in the brain, but so lightly that except during straighten up, and, in response to a remark that he was 
the conclusion, perfectly justified by the facts, that such situation she remained unconscious even of their " screwed," he turned to the pages in the book dealing 
though he knew his Euclid by heart, he knew nothing existence. with the screw, and said quaintly, " See here, A. You're 
about geometry. His knowledge was akin to that of A case cited by Dr. Abercrombie confirms the suggest- a classical man, and know nothing about mathematics ; 
oue who should repeat by rote a number of Greek or ive theory that the stimulus which fever gives to the but these angles, alpha and beta " (showing a diagram) 
Hebrew words, the meaning of which was nnknown circulation lsign of disease though it is) may bring dor- .. represent the pitch of these screws. Now you needn't 
to him ; or like that of a tutor I once had, who, when mant mental impressions into temporary activity. A pitch into me about being screwed, for if I'm screwed 
hearing me deal with a problem in Euclid,  would send boy at the age of four had undergone the operation of at an angle alpha, you're screwed at an angle beta. " 
me back to relearn Illy lesson if I called a. triangle t� t�, being at the time in a stupor from a severe (A. really was at the time the worse for liquor, but the 
A C B instead of A B C, as the book showed it. fracture of the skull. After his recovery he retained other, who had been so a moment before, was, from the 

We need not then either despair of our mental pow- no recollection either of the accident or of the opera- moment he Had opened the book, perfectly clear-mind­
ers when we hear of marvelous feats of memory, Qr tion. - ·But at the age of fifteen, during an attaek of ed, and a. few minutes later was at his mathematical 
think that our minds are failing because with advahc- fever, he gave his llJother an account of the operation, studies. r:-Knowledge. 
ing years our memory may occasionally play us false. describing the persons who were present, and even re- .. 4 • I .. 
Memory, as Dr. Diordat, of Montpelier, long since membering details of their dress and other minute par- . The Parkes Smelting Process. 

pointed out, and as hundreds of facts show, is rather the ticulars. 
' 

A method of treating the concentrated pyritic pro-
offspring of the vital force than of the intellectual prin- Even an accident may stimulate the memory in such ducts obtained in the working of gold and silver bear­
ciple ; and it is not surprising if in old age, when the sort as to l'ecall long-for�otten neutral impressions, and ing quartz has lately been perfected by Mr. Alexanrler 
vital force diminishes, memory should sometimes fail, so to convey that the mind is regularly retentive. Dr. Parkes, the well known inventor of the process of desil­
even while the intellectual power preserves its full in- Abercrombie relates a case of this kind which suggests vering lead by means of zinc, which has now almost en­
tegrity. As for marvelous feats of memory, though many perplexing problems in regard to melfiory. A tirely replaced the Pattinson process both in Europe 
they certainly indicate possibilities of future develop- llJan who had been completely stunned by a blow on and America. These concentrates, which even in their 
ments which woulrl greatly inCl'ease man's grasp over the head remained still partially out of his mind when most enriched forms are very siliceou!!, contain iron 
mental problllIns, they need no more discourage those he had recovered from the first effects of the blow. In pyrites a.nd other sulphides and arsenides so intimately 
who feel incapable of any achievements in this line his unconscious state he spoke a language which no- associated with the gold and silver that they can as a 
than the mental powers of Blind Tom should cause body in the London Hospital , to which he had been rule only be very imperfectly red uced by alllalgama­
those w ho see his performances to despair because they removed, could understand, but which was presently tion, even after undergoing a preliminary calcination. 
can never hope to do the like. found to be Welsh. It was subsequently discovered Mr. Parkes proposes to treat them by a concentrating 

The examples themselves which most strikingly dis- that, though Welsh by birth, he had been thirty years fusion resembling the Swansea coarse metal process, 
play the capacity of special brains for remembering away from Wales when the accident occurred, and had for which purpose they are fluxed in a reverberatory 
words and syllables show also how little this capaeity quite forgotten his native tongue. On his restoration furnace, wifhout previous calcination, with a mixture 
has to do with intel lectual power-some of them indeed to full consciousness he lost his Welsh again completely, of ferric oxide, lime, suiphate of soda, fluor spar, and 
seem almost to suggest that a very keen memory may but recovered his English. carbon, the ore and fluxes being finely reduced and 
be a mark of disease. That excessive keenness of mem- The effects of an accident in destroying tem porarily- intimately mixed. The charge is completely melted in 
ory may resul t from a diseased cerebral action is indeed or, so far as it appears, wholly-all neutral impressions about three hours and a half, giving as products slag 
certain ; but, fortunately, we are not obliged to regard received within certain intervals, are sometimes curious and regulus. The latter, which is exceedingly fluid, is 
this fact as giving any un pleasant significance to excep- enough. Thus Dr. Carpenter mentions the case of a essentially ferrous sul phide, and contains practically 
tionally good powers of remembrance. If foolish or friend of his-a clergyman-who was pitched out of a the whole of the valuable contents of the ore, while the 
even idiotic persons, or persons in the delirium of phaeton, and received a severe concussion of the brain. slag, from the diversity of the fluxes employed, being 
fever, have manifested remarkable memories, men like On recovering he found that he had forgotten all that comparatively low density, and fusing easily, is suf­
Macaulay, Prescott, Euler, and others hl10ve had mar- harl happened, not only when the accident actually ficiently free from interspersed regulus to be regarded 
velous memories without being feeble-minded and took place, but during some previous time. The last as clean, and lllay be thrown away. The regulus con­
without the aid of disease. thing he remembered was that he had met an acquaint- tains a small quantity of sulphide of sodium, and falls 

PepylS tells us of an Indian who could repeat a long auce on the road, just about two miles from the a�ci- to powder when damped with water, in which state it 
passage in Greek 01' Hebrew after it had been recited dent. is subjected to a partial calcination until about half the 
to him only once, though he was ignorant of either An access of fever may produce, as we have seen, a sulphur is expel led, when it is run down with lead in 
language. 'I 'his man would doubtless have been able local disturbance of brain functions. It is further order to collect the gold and silver for cupellation. The 
to repeat {so far as his vocal organs would permit him worthy of notice also that the recollection a man has latter stages of the process may, however, be varied 
to imitate the sounds) the song of a nightingale or a of events preceding intoxication is apt to be similarly according to circumstances ; the essence of the method 
lark, through all its ever-varying passages, during ten limited in a definite but not readily explicable manner. being the retention of the whole of the original sul­
or twenty minutes, and with as much understanding of I remember a Cambridge man who, though not given phur in the material, and utilizing it as a vehicle for 
its significance as of the meaning of the Greek a.nd to drinking, and now " a sober man among his sons, " the collectiOn of the metallic contents, instead of getting 
Latin words he recited so glibly. We certainly need not was lllore tban once overtaken by liquor during the rid of it by a preliminary calcination. The London 
envy that particular " poor Indian " his " untutored tillle when I e had yet to learn his brain's exceptionally Engineer says : The process has been carried on ex­
mind," though as certainly the power he possessed limited power of resisting the action of intoxicants. peri mentally for some time at East Greenwich, where 
would be of immense value to a philosopher. This man would not only be unable to recall what had a large number of samples of refractory concentrates 

If any one is disposed to believe that perhaps, after happened during the time when he was intoxicated, from many of the principal gold and silver producing 
all, that Indian may have been a man of powerful un- but a number of preceding events which had taken localities in America and Australia have been treated 
derstanding, a ca�e of even more wonderful recollection place while �e was s�ill perf�ctly sober. His friends I with considerable success, the assays of t�e slags made 
of lIlere sounds will at least dispose of the idea that the would tell him of thmgs WhICh had happened a ful l by Messrs. Johnson, Matthey & Co. showmg that very 
man's peculiarly retentive memory proved mental hour before he was " overtaken " (as the quaint ex pres- complete separation has been effected in .most cases. 
power. Coleridge relates in his ., Litera.ria Biographia " sion has it), which had altogether passed from his re- The first practical trials of the method are to be made 
that in a Roman CRthotic town in Germany a young llIem hrance. He used to say tha� his rpcollection was in New Zealand under the personal supervision of the 
woman who coulEl neither read nor write was seized with clear up to a certain point, beyond which everything veteran inventor, now in his 74th year, who sa.ils for 
a fever, du <ng which, according to the priests, she was seemed " veiled. " that colony in February next. 
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One hundred yeal"S ago, before . the day o f  pro- . The rest of the secretion has been used for other exact To write o r  draw o n  glass, i t  i s  necessary t o  impart 
tection by patents, what a man discovered in the arts methods of estimation and analysis under the · kind to the surface a certain degree of roughness. This may 
and mechanics he concealed. Workmen were put on direction of Mr. A. G. Vernon Harcourt, the work be done by grinding or etching, but muc!:i more easily 
oath never to reveal the process used by their employ- having been conducted in his laboratory at Christ by applying some appropriate varnish. A good matt 
ers. Doors were kept closed, artisans going out were Church. varnish is I.ade by dissolving in two ounces of ether 
searched, visitors were rigorously excluded from admis- Mr. Harcourt suggested that it was most important 90 grms. of sandarac and 20 grms. mastic, and adding 
sion, and false operations blinded the workmen them- to prove that the amount of, acid shown to be present benzol, % oz. to 1% oz. , according to the fineness of 
selves. The mysteries of every craft were hedged in by volumetric analysis is formic acid, and nothing the matt required. The varnish is applied to the ceId 
by quickset fences of empirical pretension and j udicial else. This proof was obtained in two ways : (1) A cer- plate after it has set. The glass may be heated to in­
a.ffirmation. tain weight of the secretion was divided into two parts ; sure a firm and even grain. To render the glass again 

The English Mechanic relates the foUqwing : .  There the amount of acid in one of these was determined by tr�nsparerit, after writing upon it, apply with a brush 
used to be, close by Temple Bar, in Londou, an old the volumetric method, while the other was decompos' a solution of sugar or gum acacia, 
chemist's shop. ' The proprietor ·of it, in days gone by, ed by strong sulphuric acid, and the carbon monoxide Still better as a surface for writing or drawing is a 
enjoyed the monopoly of making citric acid. More which was evolved was exactly measured in the appara- varnish of sugar, Dissolve equal parts of white and 
favorably circumstanced than other secret manufac- tus for gas analysis, and the amount of formic acid brown sugar in water to a thin sirup,. add alcohol, and 
tures, his was a process that required no assistance. He present was calculated from the data thus obtained, apply to hot glass plates. The film dries very rapidly, 
employed no workmen, Experts ('.ame to sample, and The two percentages nearly corresponded, and, as and furnishes a surface on which it is perfectl y easy to 
assort, and bottle his prod ucts, They never entered the latter was the higher, it was obvious that no other write with pen or pencil, The best ink to use is 
the laboratory. The mystic operations by which he acid could be present, (2) A certain weight (0 ' 186 India ink, with sugar added. The drawing can be 
grew rich were confined to himself. One day, hav- gramme) of secretion was heated in a tube over a wa- made permanent by varnishing with a lac or mastic 
ing locked the doors and blinded the windows, sure, tel' ba.th, and, after drying at 100· C.,  only 0 '0004 varnish. 
as m�ual, of the safety of his secret, our chemist gramme of solid residue remained, and this was pro- • I • , • 

Greenl.h-Brown p.tlJi. ..or Bra.. .nd Bronze. went home .to his dinner, A chimney sweep, or a bably accidental. The rest of the fluid . was distilled 
boy disguised as such, wide awake in chemistry, into a tube containing carbonate of lead, and this was The bronze industry has long been devoting itself to 
was on the watch, Following the secret-keeper afterward heated to 100· C" and .fihe water collected in the improving of the various processes by means of 
so far on his way to Charing Cross as to be sure drying tubes. which art bronzes are given that .. patina " so much 
he wonld not return that day, the sooty philoso-. As a result, the i�crease in weight of the latter, and admired by connoisseurs, In Germany much admira­
pher hied rap�dly back to Tem ple Bar, ascended the the tube containing lead carbonate, the weight of for- tion Is expressed for the' rich tints that bronzes of Pari­

low building, dropped down the flue, saw all he wanted mate of lead obtained from the latter, and of sulphate sian make exhibit, and tha� nsually vary from light 
and returned"O&J.:rying with hiD;l the mystery of mak- of lead obtained from the formate, all corresponded yellow-brown to dark red-brown, frequently touched 
ing citric acid, The monopoly of the inventor was almost exactly to the weights which would have been ilp with gold, Among these patinas, 'the one called in 
gone. A f�w months after, and the price was reduced given by pure aqueous formic acid having this com- commerce :8arbedienne bronze is among the most 
by four-fifths. The poor man was heartbroken, and position : water, 62 '5 per cent ; formic acid, 37'5 per esteemed, 
died shortly afterward, ignorant of the trick by which cent. The " Portefeuille Economique des Machines " copies 
he had been victimized. Since writing the above I have received the results from a German journal a process devised by Mr. R. 

.. I .  I .. of Prof. Meldola's analysis, from . which he concludes Hampschulte for obtaining a very beautiful and du-
The Secretion 0" Pore Aqoeoo. Fo1'llllc Acid by Lepl- that tlJe secretion consists of aqueous formic acid rable patina of a brown color, wit4 greenish refiections, 

dopteroDII L.l'T1ll "or the Porpo.e. 0" De .. en.e.· almost in a state of ,purity, which may be applied without any expense, so to 
BY E, B, POULT01'!", .. I • , .. speak, other than that of manual labor, to all objects 

It has long been k nown, that the larvlll of the genus The Typhoid Pot.on. of bronze or brass. 
Cerura (Dicranura) have the power of ejecting a color- Dr. Victor C. Vaughan, Professor of Physiological Before all else, the surfaces to be treated mnst be 
less fluid from. the mouth of a gland which opens on and Pathological Chemistry iB the University of perfectly cleaned and polished. Then the objects are 
the prothoracic segment, The latter segment is dilated Michigan, has announced to the State Board of Health immersed in a bath composed of 60 grains of . sulphide 
when the larva is irritated, so that the fluid is thrown the result of a series of experiments, which have ended, of potassium to 5 qnarts of water, to which dissolved 
in a forward direction, and for a distance of several he claims, in the con firmation of ' the germ theory in potassa has been gradually added until the liquid is 
inches, When the larva is touched, the head and (',a,ses of typhoid fever. The fever was produced in a slightly mucilaginous to the touch. 

. 

anterior part are immediately turned toward . the cat with more completeness and success than has ever After remaining in this bath for a few seconds, the 
oource of irritation, and the fluid is thrown, in . this bef�re attended such e.ndeavors ' and those of Dr. objectS are taken out and immediately put into 

c direction. " .  . . . . . "> Vaughan's friends who have witne'ssed the experiments , aI}.0ther ba�h, v�ry , Slightly, acid,ul�te<:l wit? sulphuric 
In 1885 I found that the secretion was strongly acid and their results declare that the germ theory in aCId. The proportIOn ?f the aCId IS not gIven by the 

to test paper, and that it caused very strong etJerves- typhoid fever is now a settled fact. The cat inoculated author, who confines h!mself �o the statement that the 
cence when placed upon sodium bicarbonate ; while a showed all the symptoms of the disease, especially that water should have a sbght a:Cld taste. . . 
little later I showed the fluid to Prof. Wyndham Dun- ofla greatly heightened temperature, a symptom here- As soon �s the surfac� begms to verge on brow�, It IS 
stan, who told me that the characteristic smell of tofore lacking in all other cases of inoculation. Dr, ru�bed With a: metalliC b�ush, unde� the aC�lOn of 
formic acid could be plainly detected. '.£his opinion Vaughan, in reference to his discovery, said : which the �atma rev�als �t8elf, If It be desl1'e� to 
was further confirmed when it was found that silver .. Last August there was an epidemic of typhoid deepen, the t1Ot. t�e obJe�t IS passed through, the two 
nitrate was readily reduced by the secretion (Trans. fever in the village of Iron Mountain, a place in north- baths 10 succ,esslOn aga:1O, an� afterward vlgoro:usly 
Ent. Soc, Lond" 1886, part ii. , .Tune, pp, 156-57), ern Michigan of about 4,000 inhabitants. Part of the br?sUed. ThIS process ,IS appbcable to small obJects 

,In 1886 ! obtained a larger nnmber of larvlll, and town was supplied with water from a mountain spring chlefly.-Revue In'iustneUe. 
With the k10d help of Mr, .T. P. Laws I was enabled to and part from private wells from six to twenty feet A Pr.etlcal nan': �:�:rlenee with Steel. show that the secretion contains about 33 per cent 01 deep. It was noticed .that all those who used the 
anhydrous acid. All the well known qualitative tests spring water escaped the disease, while those who Twel ve or fifteen years ago, writes G. W. Tinsley, to 
wel'e applied to the secretion and to the alkaline salts depended upon the shallow wells were generally the SCIENTIFIC AMERICAN, when I wanted cast steel 
obtained by neutralizing with standard alkali. Among stricken down. In all, there were many hundred cases for any purpose, I went to the hard ware Inerchant and 
other tests, the secretion was found to dissolve the and about forty deaths. I secured some of the water purchased a piece that would serve my purpose best, 
oxide of lead, a white crystafiine salt being deposited. from these shallow wells; and with it experimented with the very least forging, that is, I got the nearest 

Alth h 1 ' t ' ht f th ' b size to the one I wanted, which I could find. If too 
, oug on y a  very �lIln e welg .0 .IS was 0 - upon a number of cats, finally obtaining, after labors . 

talDed, Prof- Meldola k1Odly · otJered 00 . estImate the protracted over a Period of six months, the result . small, I could " stove " it a little ; if too large, it was 
amount of lead present in the salt. The weight was which I announce to the State Board of Health, "  drawn. B u t  after a while I foun d  that some steel 
found to correspond to one of the basic formates of 4 I • , .. . would make springs for gun locks, knife blades, surgi-
this metal formed by the action of the normal formate Pore Air Indicator. 

cal instruments, etc" with but a few failures, probably 
upon the excess of oxide, During the past summer I It is estimated that the air in a room becomes dis- one in one hundred ; while with other pieces I conld not 
have had a ver.y large number of these larv�, and the t' tl b d f h h h make one spring in a dozen stand. 'Fhe first fact I was "" lIlC Y a or ealt w en its carbonic acid exceeds 
investigation has been continued with larger amounts t ·  00 

able to d iscover was that every piece of steel that one par 10 1, O. An apparatus has been recently 
of secretion. The pipette has been appl�d for the gave me trouble was clean and new, patented by Prof, Wolpert, of Nurnberg, which atJords 
removal of secretion between 500 and 600 tl'mes, an' d For a year or two after, I avoided this clean pigeon a measure of the carbonic acid present. From a vessel 
between twenty and thirty volumetn'c determl'natl'ons , , ' blue colored article ; and I bought anything that was contalOlIlg a red liquid (soda solution with phenol- ' 
have been made. rusty, regardless of size, This naturally led me to phthalein) there comes every 100 s800nds, through a 

A mature larva which has not been previously irri- ' h  suppose that my trouble was all located in an article SIp on arrangement, a red drop on a prepared white 
tated will eJ·.ect 0'050 gramme of secretl'on, contA��I'ng th ad b t t h lately put upon the market, B ut as time corrodes all ...... re a ou a foo and a alf long, and trickles down 
about 40 per cent of anhydrous acid. Half-grown hi B h '  things, all the pieces o f  steel kept by t h e  dealers be-

t s, e lOd the thread is a scale beginning with 
Jarvlll eJ'ect nearly as much, but the flUl'd ]'s weaker, " came more or less rusty, and I was no longer able to 

pure air " (up to 0 '7  per 1 ,000) at the bottom, and 
containing about 33-35 per cent of acid, The rate of pick out the rusty steel that nsed to be good , or dis-

ending above with " extremely bad " (4 to 7 per 1,000 1 h I secretion is c()mparatively slow-e. g, . two days and a d card the c ean and brig t b ue as bad ; and so my rule 
an more). In pure a.ir the drop continues red down to 

half after eJ'ectl'on, two large larv� only 'YI'elded h ' that had served me well died a natural death, At "" t e bottom, but it loses its color by the action of car-
to,,"'ether 0 '025 gl'amme of secretl'on. c"wo captured last it occurred to me to examine the qualities of 

;�. bonic acid, and the sooner the more there is of that 
larvlll, to which the eggs of parasitic Ichneumonidlll gas present. steel under a glass. This I did, and found the one 
had been aftixed, only ejected 0 '035 and 0'045 gramme that gave me trouble was coarse in grain, showing 
of secretion ', having incom. pletely m.ade .up the 

4 • •  I .. birge crystals, with spaces between (like those in 
AN example of deterioration in values is shown in the b t t l) h'l th t h' h t bl amount lost during the attack of the Hymenopterous urn s ee ; w 1 e a w IC gave no rou e was 

insect. 
sale of the Great Eastern for less than $100.000, The fine in grain and seemingly perfectly homogeneous 
original cost of the vessel was three and a half million th h t Starvation lessens the amount of secretion, and also dollars, bnt she was a gigantic failure from the start, 

roug ou , 
decreases the proportion of acid ', but probably both .When I go to buy steel now, I carry my little glass 

The building of this ship, however, was of value in ' t k t I d 't kn th f 't b t l t. hese etJects are due to general health, and do not. 10 my ves poc e .  on ow e power 0 I ,  U 
demonstrating that there was a l imit in steamships in d k th t ' t  f k d imply the direct formation of the acid from the food. the direction of size, She has been of use also in the 

0 now a I saves me a power 0 WOl an vexa.-
T h e  ditJerent food plants-poplar and willow-do not laying of the Atlantic cables. While those who in-

tion. 
4 I • , .. 

make any ditJerence in the amount or strength of the vested their money in building this ship lost beavily in . Firemen (lloth� :.I,D �.be.to •• 
secretion. About half the total qnantity of seQretion the venture, they can cQD801e themselves with the fact The London firemen are abo1H'"lo be uniformed for 
obtained W8.ll made use of in prepaJ;'ing a relatively that their loss was not altogether in vain. The last duty in asbestos cloth, a-.- lJl8,teriiil which has already 
large amount of the normal formate, which is now in report is that Barnum is trying to negotiate for its been adopted by the Pa1'ff flNi brigade with· satisfac­
Prof. Meldola's possession, The weights of tbe oonsti- purchase, with � view of converting it into a mammoth tory results, Equipped in this incombustible apparel, 

• Bead before the British Auoclatioll. floating show. the 1ireman is practicaJ1y master of the 1lames. 
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ENGINEERING INVENTIONS. 

A rail joint has been patented by Mr. 
George H. Williams, of Nashville, Tenn: This inven­
tion covers a novel construction and comhination of 
parts to secnre a perfectly rigid joint, as solid as the 
rail Itself, in which the jarring and jolting of cars pass­
ing over the joint is prevented and the wear of the 
meeting points reduced to a minimum. 

A rail way tie has been patented by 
Mr. Joseph W. Smith, of Mount Carmel, Penn. The 
invention covers a novel construction and combination 
of parts to provide a secnre fastening for the rails, and 

pecially adapted for the water snpply pipe of a ioco­
motive, and is designed to filter the water before it 
passes to the injector, and also to provide means for 
preventing the cock from freezing up in cold weather, 
and for quickly and conveniently cleaning it. 

A washing machine has been patented 
by Mr. George F. Dunning, of Deep Water, Mo. It is 
designed to a1ford a simple and ell'ective machine, to be 
operated with economy of time and labor, and is a�­
ranged to give easy access to a\1 its parts for handling 
the clothes or washing lluid. and for cleaning the ma­
chine when the work is llnished. 

whicb, while holdiug the raUs securely in position, wi1\ A liquid measuring faucet has been 
be sufficiently elastic to admit of rapid traveling with- patented by Mr. Herman M. Nye, of Corydon, Ind. It 
ont injury to the rolling stock or discomfort to pas- is a combined supply and discharge faucet, in connec­
sengers. tion with an intervening res�rvoir, on which is marked 

A car coupling has been patented by a melll!uring scale, with various novel details, making a 

.... Cha I G C f S P "  W· Th faucet whereby liquids may be measured as drawn from 
lJ.I.r. r es . rosse, 0 un rallle, IS. e coup- k 18 I ling hook is automatically thrown into engagement with J 

a cas or recep c e. 

a link or bar brought to bear against it, and is un- A combination tool has been patented 
coupled therefrom by means of a mechanism connected by Mr. James Angus, of St. Catharines, Ontario, 
to the hook and extending to the car, the device being Canada. The body of the tool is of malleable iron or 
also applicable for coupling a pole or shafts to a car- steel, and it is made of few and simple parts, to be 
riagc. used as a saw set, stove cover lifter, pot hook, can 

A car coupling has been patented by 
Mr. Jonathan Heudershot, of Evelyn, West Va. By 
this invention the drawhead of the car is provided with 
a vertically swinging member, having at its free end a 
downwardly projecting coupling lug, which, after the 
entrance of the coupling link, may be locked against 
upward movement by a block sliding in the top of the 
drawhead. 

A mechanical movement has been pa­
tented by Mr. James F. Hauley, of Charleston, S. C. 
A double crank shaft is combined with a vibratory 
lever pivoted coincidently with the centered axis of the 
shaft, the lever being connected npon opposite sid�s of 
the shaft by liilks and. rocking arms, and also con­
nected with a rotary shaft, making a compact, evenly 
balanced arrangemmlt of parts to facilitate running at 
high speed, and apply power in both directions. 

• • •  
AGRICULTURAL INVENTIONS, 

A cotton chopper has been patented 
by Mr. William P. Clark, of Elberton, Ga. This in­
vention covers a novel construction and arrangement 
of parts whereby, as the main wheel revolves while the 
machine is being drawn forward, a gear is operated to 
work a chopper with revolvmg knives, but snch gear 
may be thrown out without stoppiug the machine, 
which is simply and strongly bnilt. 

A compensating clutch for corn planters 
has been patented by Mr. John S. Johnson, of Waukon, 
Iowa. It is an improved gear for connecting the 
wheels and axles with the seed-dropping device, by 
which the latter will be governed by the wheel having 
the slowest movement, and disconnected from the fast 
moving wheels, thils removing irregularities by slipping 
In moving over obstructions on the surface of the 
ground. • • •  

IIISCELLANEOUS INVENTIONS, 

A drawbridge has been patented by 
Xr: Oscar F. Balston, of Brooklyn, N. Y. It has tubes 
supported upon the masonry, in combination with a 
bridge having trncks, making a 10ngitudina\1y moving 
drawbridge, in which no central pier will be required, 
and so that vessels can lie close to the bridge. 

A bolt has been patented by Mr. 
Jonas Potter, of Morre\1ville, Pa. It has a spring yoke 
connection, with means for detaching the bolt from its 
connection, and is designed to dispense with the use of 
cotter pins or nuts in retaining the bolt in a given posi­
tion, while the bolt may be quickly and easily detached, 
even though badly rusted. 

A box for the sale of goods has been 
patented by Mr. Charles T. Rosenthal, of Batesville, 

. Atk. It is made up of and fitted with a series of parti­
tioned receptacles or compartments, arranged in rows, 
one in front of the other, and designed to be placed in 
glas8-Covered show cases, to conveniently hold and dis­
play goods. 

A feed for stone saws has been pa­
tented by Mr. Neil McIntyre, of Brooklyn, N. Y. It is 
for saws armed with diamonds or other hard stones 
used as cutting tools, and the invention provides a 
novel arrangement of continuous feed, whereby the saw 
is designed to cut equally well upon the forward and 
back stroke. 

A press has been patented by Mr. 
Lorenzo D. Gordon, of Tenaha, Texas. This invention 
covers an improvement in lever powers applicable es­
pecially for presses for baling cotton, hay, etc., or for 
expressing cotton seed, castor bean, and lard oil, the 
contrivance being one which can be worked or applied 
either horizontally or vertically. 

A check hook has been patented by 
Mr. William R. Moore, of Unionville, Pa. It consists 
of a peculiarly shaped spring, formed of a single piece 
of sprmg wire, applied to th& hook by means of the 
same bolt that secures the hook to the saddle, making 
a check hook from which the check rein cannot be 
accidentally disconnected. 

A chicken coop has been patented by 
Mr. George W. Brown, of McNairy, Tenn. The inven­
tion covers a novel construction of coops especially 
adapted for the transportation of fowls, etc., making a 
light, inexpensive, and strong structure, in which the 
stock will ·have plenty of air and can be conveniently 
inspected. 

A punch has been patented by Mr 
Albert Burrowes, of Toronto, Ontario, Canada. It 
is for pnnching oblong apertures in belts to facilitate 
lacing their ends together, and has a straight shank 
with a semicircle at one end, which semicircle con­
tinnes into para\1el sides, forming a U-shaped cutting 
edge at the lower end of the shank. 

A water cock has been patented by 
Mr. Henry D,_Hedrick, of Port Jervis, N. Y. It is es-

perforator and can opener, screw driver, corkscrew, 
tack puller, wrench, and a sad iron holder or plate 
stand. 

A method of and apparatull for pro­
ducing animated pictures of natnral scenery and life 
has been patented by Mr. Angnstin Le Prince, of New 
York City. It consists of a photo-camera and stereop­
ticon adapted to show pictures in the order and time in 
which they were taken, in quick succession, on a finely 
ground plate glass, to produce the ell'ect of the objects 
themselves in motion. 

A carburetor has been patented by 
Mr. Fransois J. Lothammer, of Paris, France. Com­
bined .with a compressed air reservoir and its snpply 
pipe is a carbureting chamber within the reservoir, a 
valved pipe leading from the reservoir into the 
chamber near its bottom, a hydrocarbon receptacle sur­
rounding the chamber, a heating chamber, and various 
other novel features. 

An automatic device for shutting water 
cocks, etc., has been patented by Mr. James W. Brook, 
of Lynchbnrg, ·Va. This inventiOJi covers a novel 
combination and arrangement of parts whereby drip­
ping water, as it freezes in cold weather, will operate a 
balanced mechanism to close a valve in the' service 
pipe, or the device may be used to open or close a 
window and regulate ventilation. 

A folding fire escape has been patent­
ed by Mr. Ira B. Stillman, of Wellsville, N. Y. It is a 
sectional folding ladder, the side lengths made of short 
length8'� wire cord connected by rivets, the rivets con­
stitnting .. the rounds of the ladder, the upper sections 
of the ladder having means for oonoeetion with the 
building, while the lower ronnd Ie preferably formed 
from a bolt, the whole being adapted to pack in a very 
small space. .. 

An automatic cut-ot'r for water tanks 
has been· patented�.,by Mr. James Pocknell, of Jersey 
City, N. J. It consillts of a bncket on one end of a bell 
crank lever, in which discharges the overflow pipe of 
the tauk, another weighted bell crank lever being con­
nected therewith, the weight adapted to actuate a lever 
connected with the valve of the steam supply for the 
pump, or with a shifting lever connected with the driv­
ing belt of the pump. 

A safety inksta.nd has been patented 
by Mr. Louis B. Prahar, of Brooklyn, N. Y. This in­
vention relates to inkstands wherein the bottle is in­
closed by an inner and· outer case, each havin� a co"er, 
and provides for forming the springs and stripe carry­
ing the hinges as part of a metal frame BhaJled to em­
brace the inner casing, to act on its opposite sides, 
whereby the inkstsn.r cab be made almost entirely by 
machinery;�and will be practical, durable, and com­
paratively cheap. 

An envelope for newspapers, etc. ,  has 
been patented by Mr. Robert W Macgowan, of New 
York City. The invention consists in making two rows 
of perforations in the wrappers for articles put up in 
roll form, as newspapers, engravings, etc., the rows of 
perforations converging to make a central tapering strip 
which is readily torn out when started at one edge, thus 
easily loosening the wrapper withont risk of the paper 
or article contained being torn or inju red In removing 
the envelope or wrapper. 

NEW BOOKS AND PUlILICATIONS. 

HOME EXPERIMENTS IN SCIENCE FOR 
OLD AND YOUNG. By T. O'Conor 
Sloane, A.M., E. M. , Ph. D. Illus­
trated by 97 engravings. Philadel­
phia : H. Carey Baird & Co. 1888. 
Pp. 261. Price, $1.50. 

Those of our readers who have followed the series of 
articles published in our columns during the last year, 
by the autbor of the above work, will doubtless be glad 
to find them arranged in book form. But while the 

papers in question form the basis of the work, they are 
very far from constituting the whole. Much new mat. 
ter is added, the experiments are placed iii. systelll8tic 
order. and the work is brought into such shape that it 
is really to Bome extent a .  manual of physics. In the 
opening portion the manufacture of apparatus i. spoken 
of. The subjects of wood, metal, and glass working 
are treated, with the limitation of processes to what 
the nnskilled worker can do, as one great object of the 
book is to bring experiments within the reach of the 
teacher, amateur, and youth. The subject of experi­
mental science in general, its place and its importance, 
is also treated of. Then the main portion of the book 
begins with a chapter on mechallics. This Is replete 
with el!Operi\De,nts and examples of the laws of force, 
impact, cel1trifugal force, elastieity, momentum, etc. 
The prinCipal laws of mechanics being disposed {)f, 
the divisions of physics are . attacked. Gravitatloll, hy­
draulics, and pneumatics comprise the next series of 
experiments, with many instances of the application of 
lAWS, and practical remarks, Atoms and mol�ulllll 

are treated by themselves. and Introdnce the 8ubject 
of molecular physics. Here Professor Osborne Rey­
nolds' new and celebrated experiments in dilatancy are 
described in 6Qlte1l8O, so that any child of intelligence 
can perform them sucessfolly. CapIllarity is fully 
treated, some entirely new examples and cxperlments 
being presented. The illustration of the constitntion of 
a water drop, and the formation of bubbles of metallic 
mercury, are two specially interesting experiments. 
Soap bubbles come next, and an exhaustive series of 
illustrations of the phenomena of 11lms, all performed 
with almost no apparatus, except a few pieces of wire, 

· a1fords probably the fullest treatment of the subj�' 
accessible. Formulre for various soap bubble sOlntions 
are collected and given here. Heat, sound, and light 
follow, with a quantity of experiments, and a chapter 
on 'scientific lecturing closes the work. In this last 
portion the suggestion is made that science lectures 
should be made a feature of home amusement, so as to 
take the place of charades and dramatic performances. 
This certainly opens up a new 11eld for the energies of 
the young lover of "cience. The work is beautifully 
bound in ornamental cloth gilt , and is very fully illus­
trated with nearly one hnndred cuts, and has an exten­
sive table of contents and Index. It is emphatically 
what its title Indicates, a manual of experIments. The 
publishers send free to all who apply by letter. a large 
illustrated circular, giving the full scope of the work, 
with samples of the cuta. It wi I be supplied by mail 
post free to any address by Mnnn & Co. or by the pub­
lishers on remittance of the price. 

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

:6A.N'UA.RY N'UIIBER. 
T A B L E  O F C O N T E N T S. 

1. Elegant Plate in Colors of a Dwelling costing 
about Nine Thousand Five Hundred Dollars, 
with fioor plans, specifications, sheet of de­
tails, etc. 

2. Plate in Colors of a Dwelling of Moderate Cost, 
with fioor plans, specifications, sheet of details, 
etc. 

3. illustrations of the Alcazar and the magnifi­
cent Hotel Ponce de Leon, St. Augustine, Fla., 
also engravings showinjf the Main Entrance, Ladles' Entrance, and Dming Room, Beauti­
ful examples of the Spanish Renaissance type 
of Architecture. 

4. View of the beautiful Tower of the new Epis­
copal Church at St. Augustine, Fla. 

S. Perspective Drawings of two Substantial Dwell­
ings at Springfield, Ma.ss. 

6. Drawing in Perspective, with fioor plans, of a 
Handsome Dwelling, costing Five Thousand Six Hundred Dollars. 

7. Perspective view and fioor lllans of a DweI1ing 
for Three Thousand Two Hnndred DaI.lars. 

8. Floor plans and perspective view of a House 
for Tbree Thousand EIght llundred Dollars. 

9. Drawing in perspective and fioor plan of a 
Church costing Three Thousand Five Hun­
dred Dollars. 

10. Ground plan and perspective view of a Deer or 
Donkey House costing about One Hundred 
Dollars. 

11. Perspective and . ground plan of a carrtage 
House for One Hundred and Fifty Dollars. 

12. Sketch of a Comfortable Dwelling erected in 
Minneapolis. 

13. Side elevations and fioor plans of a Dwelling of 
small cost. 

14. B alf page engraving of new Evangelical 
Church, Riediingen. 

15. Engraving of the new Masonic Temple at New­
port. Ky. 

16. PersOOctive view and fioor plans of 8 Dwelling 
for �ve Thousand Six Hundred Dollars. 

17. A Dwelling for Two Thousand Nine Hundred 
Dollars. Perspective and fioor plans. 

18. Drawings of first and second fioor plans and 
perspective of a Handsome Residence in.Cbat­
tanooga, Tenn . . 

19. A House costing Seven Thousand Dollars. Per­
spective and fioor plans. 

20. A Window in the Cathedral of Hurcia, Spain. 
Half page engraving. 

21. Full page illustration of the exterior of Bristol 
Cathedral. 

22. Page engraving of a picturesque Garden Pavil­
ion near Paris. 

23. Private Residence of M. Grevy, Ex-President 
of France. 

24. Sketch for a Town HaIl.-H. P. Kirby, archi­
tect. 

25. View of a Country Residence ; also sketch for 
a Tower, by John Calvin Stevens, architect. 

26. Miscellaneous Contents : Keep Out the Water. 
-Improvement in Frescoing.-American Ar­
chitecture of Fift� Years ago.-Lapagerias.­
Decision on a Building Contract--'Tlie Creo­
soting of Wood.-Life of Iron Pipes.-8ani­
tary AO"Itngements in a Country House.­
Pinus Parvifiora.-The Architectural League. 
-Spots upon Plaster Ceilings.-8traight and 
Curved Lines in Architecture.-The Murphy 
System of House Drainage.-Painting Iron 
Work.-Utility and Beauty in Architecture.­
Railroad Snow Sheds.-Frost Gla.ss.-Diminu­
tion and Entasle of Colnmns.-How Mirrors 
are Made. - Clay ROOfing Tile.-A Sewer 
Stopped by Tree Roots.-New Plan fo,.. a Stor, 
age Warehouse -The BuUdin!!" and ' Decora­
tive Stones of Egypt.-Gas FIre Radiator.;... 
Architects, Clients, and Builders.-The Mor­
timer Apartment House. - Sewer Polson.­
Metallic Roofing, with ilIustrationB.-BoiUng 
Bricks in Tar.-" Unique " Screw Holding 
Screw Driver, illustrated.-The Wooden Rail-

. ways of the United States.-PrevenJ;ion of 
Fire in Theaters. 

The Scientillc American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single 
copies, 26 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages; form­
ing, practically, a large and splendid MAGAZINE 
OF AROHlTBCTUj.U1, richly adorned with elegant 
plates in colors and wit\l tine engravings, Ulustrat­ing the most inte�ting examples of Jl![9dern Architectural Construction and alhed subjects. 

The Fullness, Ricbness, Cheapness. and Conve­
nience of this work have won for it the LARGEST CIRCULATION of any Architectural publication in 
the world. Sold by all newsdealers. 

MUNN & CO., PuBLISHERS. 
361 Broadway, New York. 
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AN UNPUlILISlIED AND UNRECORDED 

RECORD. 
.. Really;how well you look t You are much stouter. 

and look ten year. younger than when I saw you a few 
years ago. Then I did not think you were long for this 
world." ., No," my friend replied, " fonr years 3&'0 I lit­
tie expected to be in the land of the living at this time. 

It had for many years seemed unavoidable that I should 
have a sick spell In the lat�er part of J a.nnary . .  So regu­
larly bad tbls been the case that my family looked for it. 
Four years SIlO an attack of pneumonia in January was 
followed In February by an attack of neuralgia of the 
heart. So violent and sudden was tbe attack, tbat 
aitholllrh within forty rods of my bouse I was unable to 
reach It, and was carried Into a house near where I had 
been standing. I 800n rallied and was carried home. 
This.was succeeded by two lighter attacks. After re­

covering 80 I CQuld be about, I was ta.ken down with 
three successive attacks of renal calculi. Recovering 
from these, I was prostrated with a long siege of diar­
rhooa, from which the attending physician had little hope 
of my recovery. I had little stren"th left ; little vital­
Ity ; recuperative:powers seemed �one ; felt completely 
prostrated. No life, no ambition , no power. I then com­
menced the Home Treatment. In .. few weeks I was 
able to try work again, although quite feeble and not 
able to endure fatigue or much labor. I resorted to th 9 
Componnd Oxygen more regularly, and to my surprise 
all the old bad feelings lI1'8duaily disappeared. Life as­
Bumed .. brighter aspect. Strengtb and the elasticity of 
youth In .. great mea&ure returned. And now, though 
of threescore and four years, l feel Y'lnDger, brighter, 
and more active than I did twenty years ago. To Com­
pound Oxygen I ldve all the credit ; and I would recom­
mend all cbronically aflIlcted to try it. Tell all such for 
me that it will be greatly to their Interest if they will 
call at the office of Drs. Starkey & Palen, l52!I Arch 
Street, Ph iladelphia Pa., and "et their advice upon their 
8pecial cases, which is given free." 

A volume of two hundred :pages on " Compound OXy­

gen-Its Mode of Action and . Results," will be mailed 
free to all on receipt of addres&. 

The charge ffYT' rJsertion under th'U! head is One Dollm' 
a lineffYT' each insertion ; alxrut eight word8 to a line. 
.4.dverti.8ement8 must be recs;ved at publication Office 
a8 early a8 Thur8day morning to appear in n6Qlt issue. 

.4. Link &It Testimonial 
from 

THE EDISON ELECTRIC ILLUMINATING Co. 

NEW ORLEANS, LA., Dec., 22, 1881. 
MESSRS. CRAS. A. SCHIEREN & Co., NEW YORK. 

Dear Sm :-1 am in receipt of your inquiry as to our 
experience with the Link Belt which you sent us on 
trial. 

I have great pleasure In saying that it has given, and i. 
giving, the Irl"eatest possible satisfaction. 

I was greatly surprised on coming to this country. In 
l88O, to find that Link Belts were unknown, as I had had 
three {years'.,experience With them in England, where 
the Edison Company. and nearly all the other companies, 
had adopted them and used them exclusively for all 
plants of any considerable size. . _  

Since 'your Link Belt h as been running here It has 
been the wonder and admiration of all the Electrio Light 
men and practical machinists who have see.n it. 

We are now putting in aD additional engine, and sball 
be glad if you will send us for the same two Unk �Belts. 
same as last supolled, one to be 43 ft. and the oUiet 5;; ft. 
long. Each 10 inches wide. 

You are at liberty to make any use yon may desire of 
the above, and I shall take great pleasure In recommend. 
Ing your Lin k  Belts to any inquiries. Yours very truly, 
for THE EDISON ELECTRIC ILI,UMINATING CO., 

WM. T. M. MOTTRAM, Superintendlmt. 
The portz Electric Battery Co., of 1723 Chestnut St . •  

Pbiladelphla, Pa., undoubtedly manufacture the most 
efticlent, easiest managed, cleanest� and economical bat­
teries upon t.b.o market. Dr. Partz is one of the world's 
acknowledged scientists, and his batteries are neither 
toys nor experiments. but are practical, constant, and 
efficient. Motor, Medical, Cautery, Dental, and Acid 
gravity batteries for the laboratory are the specJaltie, 
of the company. Send for catalo"ue. 

The Providence, R. I., Steam Engine Co. are the. IOle 
builders of .. The lmprov.ed Greene Engine." 

We are sole lll8I1ufacturers of the Fibrous Asbesto 
Removable Pipe and BoIl<ll\..Coverings. We make pure 

asbestos goods of all kinds. The Chalmers-Spence Co. 

419 and 42& East 8th Street, IS:ew York. 
$250 will buy patent No. 299,805-key holder for locks 

A good thing. J. J. Knapp, Richlands, W. Va. 
Pattern letters and figuros to place on patterns fo 

castings. H. W. KnIght & Son. Seneca Falls, N. Y. 

Wanted.-We want to bny one 36" and one 16" sec 
ond hand screw-cutting engine lathes. They must be 
first class tools. We want to sell one No. 1 Bell steam 

hammer, In use but a short time. Address Waldron & 

Sprout, Muncy, Pa.. 

Wanted-Second hand screw-cutting lathe, about 12 
x 36. Address 17 James St., Auburn, N. Y. 

Wanted-By a practical machinist, draughtsman (ap 
prenticeship at the Pratt & Whitney Co.), and bUsiness 
man, 26 years of age, in some legitimate manufacturing 

buSiness, or to take charge of wholesale or retail house 

for a substantial concern. Best of references given and 
required- Would take pecuniary interest, if proved to 

be safe and profitable. Addres. W. R. �'., drawer 7 
Hartford, Conn_ 

Short linG telephones. See illustrated adv.;page 28 

Nickel Plating.-lIanufacturers of pure nickel IIll 
odes, pure nickel salts, polishing compos.tions, etc. $100 

"ldttl8 Wonder." A perfect Electro Plating Machine. 

Agents of tbe new Dip Lacquer Kristaline. Complete 
outfit for plating, etc. Hanson, Van Winkle & Co., New 
ark. N. J .. and 9'2 a.nd 94 Liberty St., New York. 

Burnham's New Improved Turbine. Sold at COilt 0 
manufacturing and advertising. Address York, Pa. 

Perfo�tI!d metals of all kinds for all porposes. The 
Robert Aitchison Perf01'llted Meta! Co., Chicago, Ill. 

For the lateBt improved diamond prospecting drills 
address the Ill. C. Bullock Mt'j(. Co., 138 Jackson St. 
Chicago, Ill. 

The BaUf'OOIi Gautte, handsomely illustrated, pub 
Iished weekly. at '1lI Broadway, New York. Speclme 
ooplll8 tree, liend tor oatalollUIl of railroad �ook • .  

© 1888 SCIENTIFIC AMERICAN, INC.
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a canvas bag air.tight by coating it with a layer of 
rubber cement or a solution of rullher In carbon disul· 
phite. 

(3) C. E. asks : What wili be the best 

The Knowle8 Steam Pump Works, 113 Federal 
St .. Boston. and 93 Liberty St., New York. have just Is· 
sued a new catalogue. in which are many new and 1m' 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. method to clear a waste pipe where mucus is forming 

Link Betting and Wheels. Link Belt M. Co., Chicago. or has formed from waste of beer or water, or what 
would be best to ruu through it iu order to clear itself? 

PreMes & Dies. Ferracute Mach. Co., Bridgeton, N. J. A. Use a stroug hot solution of soda. 

Iron Planer, Lathe, Drill, and other machine tools of (4) J. H. A. desires a receipt to stain 
modern desilfll. New Haven Mfg. Co., New Haven, Conn. white pine cherry and rosewood color. A. For cherry 

Supplement Catalogne.-Per80n8 In pursuit of infor· 
mati on of any special engineering, mechanical. or SCien­
tific subject, can have catalogue of contents of tbe SCI. 
IINTU"IC AMERICA.N SUPPLEMIINT sent to them free. 
The SUPPLEMENT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physical 
science. Address Munn &. Co .. Publishers. New York. 

stain, take of rain water 3 quarts, annatto 4 ounces, 
boil in a copper kettle till the anuatto is dissolved, 
then put In a piece of potash the size of a walnut; keep 
It on the fire for half an hour louger, and it is ready 
to bottle for use. For rosewood stain, take alcohol 1 
,pilon, camwood 2 0uuces; set them in a warm place 
24 hours, then add extract of logwood 3 ounces. aqua· 

The Holly Manufacturing Co., of Lockport, N. Y., fortis 1 ounce, and wheu diBl!olved it is ready for 
will send their pamphlet. describing water works ma- use. 
chlnery, and containing reports of tests. on application. 

Curtis Pressure Regulator and Steam Trap. See p. 364. 
No. 11 planer and matcher. All kinds of woodworking 

machinery. C. B. Rogers & Co., Norwich, Conn. 
Iron, Steel, and Copper Drop Forgings of every de­

scription. Billing. &. Spencer Co .• Hartford. Conn. 
• 

Cushman'S Chucks can be found iu stock in all large 
cities. Send for catalogue. Cushman Chuck Co .• Hart· 
ford, Conn. 

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

Hoisting Engines, Friction Clutch Pulleys. Cut'off 
Coupling •. D. Frisbie &. Co .• 112 Liberty St .• New York. 

Tight and Slack Barrel Machinery a �pecialty. John 
Greenwood & Co .• Rochester. N.Y. See lllus. adv .• p.28. 

Quints' patent automatic steam engine governor. 
Uorrespondence solicited from manufacturers of throt­
tle governor 8nclnes. Leonard & McCoy. 118 Liberty 
Street. New York. 

Oatarrh Oureli. 
A clergyman. after years of snffering from that loath­

some disease, catarrh, and vainly trying every known 
remedy. at last found a prescription which completely 
cured and saved him from death. Any snfferer from 
this drel'dful disease sending a self·addre8sed stamped 
envelope to Prof. J. A. Lawrence. 212 East 9th St .• New 
York, will receive the recipe free of ohara-e. 

. 

Pattern makers' lathe. Back knife gauge lathe for 
turning chair stock. Rollstone Machine Co •• )4'itchburg. 
Mass. 

Patent Rights for· Sale. Apparatus for building 
Concrete Building. and Walls. County rights. $50. State 
rights. $500. See descriptive notice in SCI. AMERICAN. 
May 22. 1886. Send for circulars. Ransome. 402 Mont­
gomery St., San FranCiSCO, Cal. 

Foreman Wanted-Who can manage about twenty. 
live machinist. and get out engine work at lowest co.t of 
good work. Address J. S. &. Co., lock box 25. Manchester. 
N. H. 

Send for new and complete catalogue of Scientlll.c 
Books for sale by Munn &. Co .. 361 Broadway. N. Y. Free 
on application. 

HINTs TO CORRESPONDENTS. 
Name. and A.ddre •• must accompany all letters, 

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

Reference. to former articles or answers should 
give date of paper and pa� or number of question. Inq IIlrle. not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research. and. 
though we endeavor to reply to allJ either by letter 
or in this department. each must taKe his turn. 

SpeCial Wrltloen Informaaton on matters of 
personal rather than general interest cannot be 
expected without remuneration. Scicntlflc A.merlcan Supplem enlo. referred 
to may be had at the office. Price 10 cents each. 

Book. referred to promptly supplied on receipt of 
prlce. 

Mineral . sent for examination should be distinctly 
marked or labeled. . 

(1) Slip of Car Wheels.-Allow me to 
make the following remark as to your explanation in reo 
gard to the locomotive running over a curve. as question 
solved in your issue of 17th Dec. I claim that in every 
case the inncr wheels will slip, for this reason: For in· 
stance. the locomotive is running over a short curve or 
long curve at their general speed. as whatever it may 
be. of course its tendency while it met with the cUJ;,Ve 
was to go in a straight line. Now. the change of its di· 
rection is due to the cmve of the rails in combination 
with the fianges on the driving wheels (that is. on the 
outer ones). Thereby more friction is created on them 
than on the inner ones. consequently the inner wheels 
will slip easier. The elevation of the outer rail i s ·  sup­
posed to partially compensate for the centrifugal force 
tending to throw the fianges against the outer rail, and 
as only the fiange of the forward driving wheel im' 
pinges against the outer rail. there is no reason for 
concluding that the inner wheels always slip. The 
whole weight of the locomotive is tended to go in a 
straight line, as before stated. Now. by meeting with 
the curve its tendency is being brought In a centrifugal 
motion. and hence the force being susw,ined by the 
outer rails and wheels. thus decreasing the weight 
of the locomotive on the inner ones, and adding 
equally as much on the onter. Consequently tbe inner 
wheels will slip easier. This is what is claimed in No. 
10. Notes and Queries. for a locomotive when drawing. 
When running under momentum only, the tilting of 
the locomotive by the elevation of the onter track and 
the angular position of tbe trnck tends to prevent Ull· 
due friction on the fiange of the forward driver. When 
the locomotive rUIl!! on to a curve reversed. the slip ne· 
cessarily takes place on the outer rail. 

(2) W. H. D. asks how to make a can­
vas bag to hold hydrogen or oxyyen gas under pres· 
SIll"!l for magic lanfern use. A. Rubber baga are used 
for this purpose. and yOu cau most conveulently make 

(5) H. M. P. asks : 1. What battery, 
what size, and how many cells will it require to run 
Edison's incandescent 6 candle power lamp.resistance 6 
to 7.ohms, requiring 9 to 15 volts E. F. and 1 ·40 amperes 
current? A. A series of twenty bichromate cells would 

' give you voltage enough for your lamp. Taking a 
quart battery. you might allow ;2 ohm to each cup. 
This would give ten ohms internal resistance and would 
give throngh a 6 ohm lamp a low lighting current, say 
1'25 amperes. 24 square inches of zinc in a porous 
cup cell are allowed by some per ampere on short cir· 
cuit. 2. Would this lamp be sufficient candle power to 
light a room 17 by 17 feet? A. The light would be 
quite insufficient for the room. 3. How should the bat· 
teries be connected Y A. The batteries in above calcn· 
lation are connected In tension. The more you use in 
parallel. so as to bring down the resistance. the less 
acid and zinc wlll be used. See SCIENTIFIC AMERICAN, 

vol. 57. No. 2. page 16. for article on this subject. 4. What 
would probably be cost of maintenance per hour? A. 
The cost per hour depends on so many factors that it 
cannot be given. It will cost probably one or two cents 
an hour in chemicals and zincs. irrespective of the 
trouble. 5. Is it possible to run the lamp with gravity 
battery? If so. how many cells ? A. A gravity battery 
is not, available for this work. 6. Will these lamps de· 
velop the power as given by manufacturers? A. The 
lamps can be rnn far over the rated power, but they 
wear out sooner. 7. If this lamp is too small for prac· 
tical purposes. please give hattery. etc .• required for 
16 candle power lamp. A. For a 16 candle lamp 40 cells 
in series would answer. 

(6) F. M. W. writes : Describe the pro­
cess of polishing horn. A. It must be rubbed first 
with fine glass paper and then with a piece of wet linen 
cloth dipped In powdered pumice stone. This will 
give a very fine snrface. and the final polish may be 
produced by washed chalk or fine whiting applied by 
a piece of cloth wetted with soapsuds. Care must be 
taken in this, and in every instance where articles of 
different fineness are used. that. previous to applying 
a finer. every particle of the coarser material is reo 
moved. and that the rags are free from grit. 

(7) J. G. M. writes : I bave recently 
fitted my main building. 100 x 40 feet and 35 feet high. 
with lightning rods, having 4 points 8 -feet high and 
having two connections to the ground. Will you kindly 
tell me the required size and thickness of copper plate 
for ground connection. whether it should be soldered 
to the rod or not and whether it shonld be put at lower 
end of rod, 6 feet down. or higher up? A. Use a copper 
plate having about 20 square feet area. Ordinary sheet 
copper. s�ch as is nsed for rOOfing. or in the manufac· 
ture of culinary vessels, will answer. The lower end of 
the rod 8hould extend across the plate and be soldered. 
The piate should be buried in earth that is always moist. 
Another way to make a good ground connection is to 
dig a trench 10 feet long in earth that is constantly 
moist. Put a layer of coke on the bottom of the trench; 
loop the rod and lay It on the coke. Cover the rod with 
a layer of coke and fill in the trench with earth. The 
trench shonld extend away from the building. 

(8) H. W. K. asks for a cement which 
can be used to stick art tile to iron. A. Try a gntta 
percha cement, made by melting together in an iron pan 
2 parts of common pitch and 1 part of �tta percha. 
Stir them well together until thoroughly incorporated 
and then pour the liquid into cold water. When cold 
It is black, solid and elastic; but it softens with heat, 
and at 100· Fah. is a thin fiuid. 

(9) C. A. F. desires a receipt for pre­
pariug white linen cloth so that it cau be written 011 
without blotting. at same time making it stiff and 
glossy and to cut without fraying. A. Varnish the 
cloth with Canada balsam dissolved in turpentine, to 
which may be added a few drops of castor oil. but do 
not add too much. or it will not dry. Try a little piece 
first with a small quantity of varnish. The kind of 
cloth to use is fine linen. Don't let the varnish be 
too thick. 

(10) J. H. R. desires a receipt for a wash 
or any other preparation for the hair that will make it 
cnrl. A. Take borax 2 ounces. gum arabic 1 drachm. 
add hot water (not boiling), 1 quart; stir. and as soou 
·as. the ingredients are dissolved ' add 3 tablespsoonfuls 
of strong spirits of camphor. On retiring wet the hair 
with the above liquid. 

(11) E. H. D. desires (1) recipes for mak· 
ing purple. greeu. and black copying type writer inks. 
A. Take any desired shade of aniliue dye J.iI ounce, 
dissolved in 15 ounces pure alcohol. and 15 ounces 
glycerine. then apply to the rihbon. 2. Do strong 
electric or calcium lights produce sensible effect on 
photographic preparations? A. Calcium'light has little 
effect. but electric light has an effect which. under suffi· 
cient exposure. is as great as sunlight. 

(12) H .  B. asks (1) for directions for 

making effervescing solution of .citrate of magnesia. 
A. Dissolve citric acid 400 grains in water 2.000 grains, 
add carbonate of magnesia 200 grains ;  stir until dis· 
solved. Filter into a 12 ounce bottle contalnl!¥t sirup 
of citric acid 1.000 grains. Add boiled and filtered 
water to fill bottle. drop In bicarbonate of potash In 
crystals 30 grains and immediately cork. Shake until 

bicarbonate of potash is dissolved. The sirup of citric 
acid is made from citric acid 8 parts, water 8 parts. 
spirit of lemon 4 parts. sirup 980 parts. 2. How much 
power should I get from a bichromate of potash bat· 
tery with a zinc plate 3 inches long. 2 inches wide. and 
4 arc light carbons 3 inches long and J.iI inch in diameter. 
two on each pide of zinc. and what is its resistance? A. 
Your battery wouid give about J.iI ampere, with resist· 
ance of 4 ohms. 

TO INVENTORS; 
An experience of forty years. and the preparation of 

more than one hundred thousand applications for pa­
tents at home and abroad. enable u. to understand t.he 
laws and practice on both continents, and to possess un" 
equaled facilities for procuring patents everywhere. A 

synopsis of the patent laws of the United States and all 
foreign countries may be had on application. and persons 
contemplating the securlnll of patents. either at home or 
abroad. are invited to write to this olllce for prices. 
which are low. in accordance with the times and our ex­
tensive facllities for conducting the business. Address 
MUNN &. CO .. office SCIENTIFIC A.MERICAN. 861 Broad­
way. New York. 

Check hook. W. R. Moore. . . . .  . .  . . . . . . . . . . . . . . . . . . . . 876.884 
Check rein attachment. G. Hosley . .. . . . . . .. . . . . . . . .  876.300 
Chisel. J. R. Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 376.276 
Chopper. See Cotton chopper. 
Cigar fillers. mould for measuring and partially 

shaping. �'. A. �'ord . .. . . . . . . . . . .  . . . . . . . . . . . . . . . . .  376.147 
Cigarette •• etc . •  po�ket box for. C. S. Alden . . . . .. . .  376.056 
Clamp. W. D. Hawley . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . 376.304 
Clock striking mechanism. W. E. Counter . . . . . . . . . .  3'16,074 
Closet. See Water closet. 
Closet flushing and regulating device, Siphon, P. 

Harvey . . . . . . . . . . . . . . . . . • • . . . .... . . . ... . . . .•• . . . . . . 376.000 
Cock. sea. F. C. Starke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  876,270 
Cock. water. J .  M. Anderson . . . . . . . . . . . . . . . . . . . . . . . .  3'16,12!I 
Cock, water, H. D. Medrlck . • •  0 . . . . . . . . ... . . . . . . . . . ... 376,253 
Cocks, etc., automatic device for shutting water, 

J. W. Brook . . . . . . .. . . . . . . . . . . . . . . ; . . . . . . . . . . . . .. . .  376.287 
Coffee pot. A. J. T,ane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376.319 
Coffin handle. G .  C. Frazier . . . . . . . . . . . . . . . . . .

.. . . .. . . .  876.4111 
Coin operated lock. M. Easton . . . . . . . . . . . . . . . . . . . . . . .  376.182 
Color, production of a new red azo, A. Mylins . . . . .  376,892 
Combination table. Riser & Bardonner . . . . . . . . . . . . .  376.415 
CooP. cbicken. G. W. Brown . . . . . . . . . . . . . . . . . . . . . . . . . 8\1l.280 
Core machine. Mauser & Richmond . . . . . . . . . . . . . . . af6,l55 
Corn removing knife, C. I .. angbein . . . . . . .. . . . . o • • • • •  876,320 
Cotton chopper. J. B. Ammons . . . . . . . . . . . . . . . . . . . . . .  376.274 
Cotton chopper. W. P. Clark . . . . . . . . . . . . . . . . ... . ... .. 376.294 
Cotton, etc .• machine for opening and cleanine, D .. 

INDEX OF INVENTIONS H. Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 376,346 
Coupling. See Car couplinlt. Pipe coupling. Tug 

couplioJl. 

Crate. T. W. Lankford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376.321 F'or which Letter. Patent of' lohe 
United State. were Granted Cultivator attachment. W. Nave . . . . . . . . . . . . . . . . . . . .  376.336 

Curtain fixture. J. Cremer . . . . . . . . . . . . . . . . . . . .. . . . .. . . 876.U3 
Cutter. See Band cutter. 
Dial. indicator. L. L. Mitchell . . . . . . . . . . . . . . . . . . . . . . . . 876,103 January 10, 1888, 
Die aud die holder for drawing;.W. A llderdlce . . . .  376,222 

&ND EA.CH REA.KING THA.T DA.TE. Digger. See Potato digller. 
Display rack. J. M. Laudick . . . . . . . . . . . . . . . . . . . . .. . . . .  3'16.318 
Ditching machine. tile, W. Skinner . . . . . . . . . . . . . . . . .  876,362 
Door check, W. H. Stevens . . . . .... . . •  0 • • • • • • • • • • • ••• 376,117 

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

Draught equalizer. W. A. Perkins . . . . . . . . . . . . . . . . . . 3'16 •• 95 
Advertising frame. R. N. Searles . . . . . . . . . . . . . . . . . . . . 376.265 Ilrawinll knife. J. R. Bailey . . ... . . . . . . . . . . . . . .... . . . . 376.277 
Air compressor, G. Chamberlin . . . . . . • • . . . . . . ••.... 376,141 Drilling machine, T. H. Ward . . . . • . . . . • . . . . : . . . .  ' 0 . 376,351 
Ammonium sulpbate. apparatus for making. W. Electric circuit breaker. W. R. Cole . . . . . . . . . . . . . . . .  876.071 

Simpkin . . . . . . . . . . . . . . . . . . .. . . . ... .. . . . . . . . . . . . . o • •• •  376,351 Electric conductors, pole indicator for, A. Berg .. 

Animal trap. A. M. Cleaver . . . . . . . . . . . . . . . . . . . . . . . . . .  376.H2 hau.en . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376.281 
AUimal trap. A. E. Kunderd . . . . . . . . . . . . . . . . . . . . . . . .  376.246 Electric lock. C. A. Tucker . . . . . . . . . . . . . . . . . . . . . . . . . . .  376.121 
Animals from jumping fences, f!evice for prevent.. Electric machine, dynamo, F. J ehI . . . . . . . .... .••. •. 376,307 

lng, Booth & Beard ... . . . . . . . . . . . . . . . ..• . . ...... . .  876,00.1) Electric machine or motor, dynamo, E. Thomson. 376,120 
AnnunCiator, J. P. Tirrell . . . . . . . . . . . . . . . . . . . . . . . . .. . .  076,171 Electric machines, armature for daynamo, H. 
Back band. A. J. Helm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3'16.091 I.emp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376,:126 
Band cutter. J. E. Schooley . . . . . . . . . . . . . . . . . . . . . . . . . .  376.166 1 Electrical circuit breaker. W. R. Cole . . . . . . . . . . . . . . .  316.072 
Bar. See Plow bar. Elevator. )4'. J,. Palmer . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . 3'16.MO 
Barrel head. J. Alvord . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 876.223 Elevator safety device. A. C. Ellithorpe . . . . . . . . .. . .  376.374 
Barrel holder, E. C. Gillem . . . . . . . . . . . . . . . . . . . . .... . . 376,376 End gate. J. Clayton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  876,{()5 
Ba.ttery zinc, J. Beattle, Jr .... • .... • • .. 0 '  " • • • • • • • • • •  376,228 Engine. See Gas engine. Steam engine. 
Bedstead. folding or wardrobe. F. B. Williams . . . .  376.127 Envelope for newspapers and other merchandise, 
Bedstead. wardrobe. F. B. Williams . . . . . . . . . . . . . . .  376.126 R. W. Macgowan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3'76,249 
Belt shifter and trainer. F. L. Palmer . . . . . . . ... . . . 376.339 Envelopes. machine for sealing and .tamping. H. 
Belting machine. J. H. Adamson . . . . . . . . . . . . . . . . . . . .  376.17' J. Moore . . . . . . . . . . . . . . .... . . . . . . . . . . .. . . . . . .. . . . . .  376,SSS 
Bench dog. D. A. Owen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 376.206 Eraser. rubber. W. Friend . . . . . . . . . . . . . . . . . . . . . . . .. . .  i!76,081 
Bench hook. A. P. Millspaugh . . . . . . . . . . . . . . . . . . . . . . .  376.SS1 Explosive derived from phenol. S. H. Emmens . . . .  376,145 
Bevel, L. D. Gould . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376.801 Fan. power. J. A. Mason et al . . . . . . . . . . . ... . . . . . . . . . 876.327 
Bicycle. Fillie. & Monnin ... . . . . . . . . . . . . . . . . . . . . . . . . .  376.241 Fan. toilet. G. R. Burdon . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  376.281 
Bit. See Bridie bit. . .  Faucet.. liquid measuring" H. M. Nye . . . . . . . . . . . . . . . 376.2M 
Block. See Wagon brake block. • Feed mill, T. C. Cadwgan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376.2B2 
Blowers or'other' machines. Intermittent grip for Feeding salt to live stock. device for. W. H. Bar-

fan. J. ·F. Bender. . . . .  . .  . . . . .  . . • .  . . .. . . .  . . . . .  . . . . . . .  3'16,361 ger . . .  . .  . .  . .  . .  . . . . . . . .  . . . .  . . . . . . . .  . .  . . . . . . . . .  . . . . . . .  376.360 
Boller. See Steam:boller. )4'ence. W. Van Horn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � . . . . 376,218 
Bolt. J. Potter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376.258 Fence machine. Elliott & Reid . . . . . . . . . . . . . . . . . . . . . .  S16.1M 
Bookmark. reference. H. H. Ru.sell .. . . . . . . . . . ..... 376,110 Fence. portable. P. Newby . .... . . . . . . . . .. . . . . . . . . . .. . 376.837 
Boot and shoe box fixture. mercantile. Cobb & Fence •• clamp for wire and picket. A. Fickett . . . . . 376.299 

Bowen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3'16.070 Fifth wheel for vehicle •• W. Blume . . . . . . . . . . . . . . . . .  376.178 
Boot or shoe. H. EllIandt . .. . . . . . . . . . . . . . . . . . . . . . . . . . 376.183 File, bill, C. C. Chamberlain . . . . . . . . . . . . . . . . . . . . . . . . . .  376.l40 

Boot or shoe. W. D. Kline . . . . . . . . . . . . . . . . . . . . . . . ... . 376.154 File. bill. S. Ely . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  376.185 
Boot. woolen. Dodge & Smith . . . . . . . . . . . . . . . . . . . . .. . .  076.373 Filter. rotary or OSCillating. J. W. Hyatt . . . . . . . . . . . . 1>76.095 
Boots, manufacture of woolen. Dodge &. Smith . . . . 376.372 Fire alarm. circuit. J. P. Barrett . . . . . . . . . . . . . . . . . . . .  376.133 
Boots or shoes, manufacture of, Lion '" CntIan .. . .  376,411 Fire engineR, heater for steam, E. Medden ... . • . • . . .176.330 
Boot. or .hoes, machine for making welts for. M. �'ire en�ines. speaking tube for. W. E. Cassells . . . .  876,067 

L. Keith . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .. . .  376,310 Fire escape. G. Prltchett. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376.160 
Box. See Miter box. Fire e.cape. folding. l. B. Stillman . . . . . . . . . . . . . . . . . .  3'16,216 
Box for the sale of good •• C. T. Ro.enthal . . . . . . . . . 376.261 Fire extln�uisber. W. H. Durant . . . . . . . . . . . . . . . . . . . .  376.239 
Brake. See Car brake. Safety brake. Sled Fire extinguishing attachment for car stoves. 

brake. Ross & Brooker . . . ' . . .  . . . .  . .  . .  . . . .  . .  . .  . .  . . . .  . .  . . . . . 3'i:6.1ftl 
Brick sanding machine. J . I. Knapp et al . . . . . . . . . . .  376.316 Fire proof structure. S. D. Hatch . . . . . . . . . . . . . . . . . .  3;6,3fl 
Bridge, draw, O. G. Balston . . . . . . . . . . . . . . . . . . . . . . . . . .  376,225 Fishing reels and rods, wedge terrule for, II. 
Brld.le bit. A, H. Hanscom . . . . . . . . . . . . . . . . . . . . . . . . . . .  376.088 Prichard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . a'6.2r.o 
Brush. rubber. J. P. Hoyt . . . ... . . . . . ... . . . . . . . . . . . .. . 376.385 Flier frame. H. F. Straw. . . . . . . . . . . . . . . . . . . . . . . . . . . . 376.118 
Brushe •• handle for mucilage, C,JRowland ... . .. . . .  376.397 Frame. See Adverti.ing frame: Flier frame. 
Buckle, T. C. Field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 376,:140 Furnace. See Hot air furnace. 
Buckle, C. R. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376.193 Gauge. See Water gauge. 
Buckle. E. A. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376.267 Garment or coat hanger. G. Pavlik. , . . . . . . . . . . . . . .  376.207 
Buildings, construction and decoration of. S. D. Garment protector. S. J,. Salomon . . . . . . . . . . . . . . . . . .  376.210 

Hatch . . . . . . . . . . . . . . . . . . . . . . . . . . ' . . . . . . . . . . . . . . . . . .  876.3tiO Ga. engine. H. K. Shanck . . . . . . . . . . . . . . . . . . . . . . . . . . . 376.212 
Bustle. W. F. Osborne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376.394 Gas pressure regulator. M. W. Kidder . . . . . . . . . . . . . .  3'16.318 
Bustle. T. P. Taylor . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  S76.272 Gate. See End gate. Swinging gate. 
Button, cuff', F. F. Bioren . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Si6,282 Generator. See Steam generator. 
Buttonhole IIni.hing machine, G. S. Hili . . . . . . . . . . . 376.245 Grader. road. O. E. Moats . . . . . . . . . . . . . . . . . . . . . . . . . . .  3'16.156 
Cake or bread beater. S. F. Stowe . ... , .... . . . .. . . ... 376.420 Grain bluder. W. N. Whiteley . . ... . .. . . . . . .. . . . . . .. . .  376.123 
Calendar. F. W. Moulton . . . . . . . . . . . . . . . . . . . . . . . . . . .  376.891 Grain cradle. F. S. Kretsiuger. . . . . . . . . . . . . . . . . .  • . . 376.317 
Can. F. N. Gaskell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  d76.085 Grain separator. N. Nilson . . . . . . . . . . . . .. . . . . . .... . . . 3'16.157 
Can filling apparatus. H. Hermann . . . . . . . . . . . . . . . . .  376.195 Grate. H. P. Tallmadge . . . . . . . . . . . . . . . . . . . . . . ..... . . . 376.170 
ClLn filling machine, W. H. Wright . . . . . . . . . . . . . . . . .  376.403 Grooving machine. A. V. Allen . . . . . . . . . . . . . . . . .. . . . .  376.057 
Can for molasses. etc., S. R. Billups . . . . . . . . . . . . . . . . .  376.064 G uard. See Yoke guard. 
Car brake. L. KlIpferscbmld . . . . . . . . . . . . . . . . . . . . . . . . . 3'16.100 Guns and ordnance. making, F. J. Seymour . . . . . . . .  876.168 
Car coupling. F. C. Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376.131 Hammer. drop. J. Sanda�e . . . . . . . . . . . . . . . . . . . . . . . . . 376,111 
Gar coupling. C:G. Crosse... . . . . . . . . . . . . . . . . . . . . . . .  876.2.l7 Handle. See Coffin handle. Mason '. fioat han-
Car couplln�. J. Hendershot . . . . . . . . . . . . . . . . . . . . . . . . .  376.244 die. Tool·handle. 
Car coupling, E. Huber . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  876,093 Hanger. See Garment or coat hanger. 
Car coupling, O. Hughes . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  876.386 Harrow, J. M. Childs (r) . . . . . . . . . .  .. . . . . . . . . . . . .  . . . . . .  10.893 
Car coupling, A. Keeports . . . . . . . . . . . . . . . . . . . . . . . . .. . .  376,309 Harvester, corn, A. HolJ ingsworth . . . . . . . . . . . . . . . . . .  S76,aBi 
Car coupling. S. D. J,ocke . . . . . . . . . . . . . . . . . . . . . . . . . . .  3'16,387 Harvester. grain binding. S. V. Kennedy .. . . . . . . . . . 376.199 
Car coupling. T. W. McKee . . . . . . . . . . . . . . . . . . . . . . . . .  876.412 Hay carrier. W. S. & E. J. Risley . . . . . . . . . . . . . . . . . . .. 376.109 
Car:coupling, B. B. Morgan . . . . . . . . . . . . . . . . . . . . . . . . . .  376,8.% Hay rake, horse, J. G. Alexander . . . . . . . . . . . . . . . . . . .  376.175 
Car coupling. J. P. Runkel . . . . . . . . . . . . . . . . . . . . . . . . . . .  d76,I64 Heel burnishing machine. J. H. Busell: . . . . . . . . . . . . 3'16.066 
Car coupling. C. M. Shupe . . . . . . . . . . . . . . . . . . . . . . . . .. . .  376.21:l Hog trap. S. J,offer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 376,388 
Car starter. H. P. Wayman . . . . . . . . . . . . . . . . . . . . . . . . . .  876.;356 Holder. See Barrel holder. Pencil rubber holder. 
Cars by electricity. lighting. A. D. I:lteven .. . . . . . . . .  1376,116 Photol<fRphic plate holder. Stub holder. 
Cars. track brake for. J. S. Bokenkottel· . . . . . . . . . . . .  376.368 Hook. See Bench hook. Check hook. 
Cars wlth hot air. apparatus for heating. Cassel- Horse detacber. S. A. Pugh . . . . . . . . . . . . . . . . . . .. . . . . . 376.107 

man &. McGann . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . 1I71i,138 Horse tail tie. O. HasbrOUCk. Jr . . .. . . . . . .. . . . . . . . . . . 376.151 
Carburetor, F. J. Loths.mmer . . . . . . . . . . . . . . . . . . . . . . . . 876,248 Hot air furnace, W. Morrison . . . . . . . . : . . . . . . . . . . . . . .  a76,� 

Carrlalle body. C. A. Reade . . . . . . . . . . . . . . . . . . . . . . . .  376.162 Hub boring machine, J. Bi eber . . . . . . . . . . . . . . . . . . . . .  37o.Of.:J 
Carriage. chlld·s. T. Lan.ton . . . . . . . . . . . . . . . . . . . . . . . .  376,201 Hub. self·lubricating vehicle. J. V. Hawkey . . . . . . .  :J76,152 

Carriage spring. J. R. Northrup . . . . . . . . . . . . . . . . . . . .  376.158 Indicator. See Cash indicator. 
Carriage toP. H. B. Pitner . . . . . . . . . . . . . . . . . . . . . . . . . . .  376,414 Injector, W. T. Ewing . . . . . . . . . . . . . . . . . . .. . . . . 3'16.187. 376.IRq 
Carrier. See Hay carner. Injector. S. L. KneasB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  876.311i 
Cartridge shells. loading apparatus for. G. G. Inkstand • •  afety. J,. B. Prahar . . . . . . . . . . . . . . . . . . . . . . .  a76.25!1 

Greenoullh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . .  3'l6.148 Iron or steel. treatinll. E. D. Wassell . . . . . . . . . . . . . . .  376.421 
Casehardenlng and cementation compound. G. �'. Jar fasteninl<, W. H .  Clarke . . . . . . . . . . . . .. . . . . . . .. . . . . 376,009 

Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376,186 Joint. See Rail jOint. Wood joint. 

Cash carriers, air cushioned counttrbalance for, Knife. See Corn removing knife. DrawiDJ( 
L. G. Bostedo . . . . . . . . . .. . . . . . . . . .  , . . . . . . . . . . . . . . . . .  376,286 knife. 

Cash carrier apparatus. pneumatic. Pain &. Knitting machhie, circular. W. J. McDevitt. . .. . .  376.828 
Webber . . . . . . . . . . . . . . . . . . . . . .  , ... , . . . . . . . . . . . . . . . . . .  376.159 Ladder. step. J. T. Mlller .. . . . . . . . . . . .. . . . . . . . . . . . . . 3'16.102 

Cash Indicator and register. 8chlckner &. Rothlls- Ladles. machine for making. I. Hamilton . . . . . . . . . .  376.:177 
bera-er . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  876.262 ].amp. electriC. L. H. Leber . . . . . . . . . . . . . . . . . . . . . . . . .  376,!l23 

Casting apparatus, huh, F. H. Ensign . . . . . . . . . . . . . . .  376.148 La.tlng machine. F. Chase . . . . . . . . . . . . . . . . . . . . . . . ... . 376.368 
Chain, drive, B. A. Legg . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3'16.325 Lead traps. making. J. A. Lowe . . . . . . . . . . . . . . . . . . . . .  3'16,200 
Cbalr. See Railway rail chair. Reclining chair. I T,ock. See Coin o�rated lock. Electric lock. 
Chair. D. ParKs . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . ... .  376,256 Nut lock. Safe lock. Seal lock. wagon lock. 
Chair attachmllnt. rookinll, W. Senll . . . . . .  , . . . . . . . . .  378,266 J.oom. F. Kesselring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376,SU 
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60 
Loom let-oft' mechanlsm. J. P. ThompsoI: . . • • ••• . . • 3'16,353 Spinning .plndles. support for. W. T. Carroll • • . . . .  816,2M 
J..ozenge macblne. O. R. Cbase . . . . . . . • . . • . . • . . • • . • . .  3'16.068 Spring. See Carriage .prlng. Vebicle spring. 
Mask, baseball, G. Barnard . . . . . . • . . . . . . . . • • . • . • • . • • 376.278 Stanchion. D. Y. Clark . . . . . . . . .  ; . . . . . . . . . . . . . . . . .. . . .  c 3'16,000 
Mason's 1I0"t bandle, E. M. Van Duzer . . . . . . .  c • . . . .  376,217 Stave jointing macblne. A. D. Catlin . . . . . • . . . . • . •• . .  3'16,1311 
Mattress stu1llng macblne, E. N. Stepbenson . . . . . . 3'16,399 c Steak perforator. T. W. Franklin . . . . . . . . . . . . • • . . •• . .  3'16,080 
Measure; milk. C. L. Cbristenson . . . . . . . . . . . • . . • . .• . . :li6,2!M Steam bOiler, W. H. Odel! . . . . . . . . ••••. . . . • . . . •••.•• . .  376,206 
Measure. rotary grain, Busenbarrick & Mitchell . . 376,.J67 Steam boiler. sectional. Dimmick & Smitb . . . . . . . . .  376,3'1l 
Measuring distances. Instrument for. A. Osborn . .  3'16,838 Steam boiler. sectional. R. Ponnay . . . . . . . . . . . . . . . . . . 376,257 
Mecbanlcal movement, J. F. Hanley . . . . . . . . . . . . .. . . 876,803 Steam engine, G. W. Stewart . . . . . . . . . . . . . . . . . . . . . . 3'16.271 
Metal cylinders. macbine for sbaplng wrougbt. F. 

. Steam generator • •  ectional, J. Kling, Jr . . . . . . . . . . . .  376.098 
J. Seymour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Si6.167 Steaming and cooking purpo.e •• device for,'D. C. 

Milk receiver. B. J. Cady . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SiG.291 Ganter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  876,084 
Mill. See Feed mill. Steel, treating low. H. A.  Harvey . . . . . . . . . . . . . . . . • . .  876,194 
Miter box, H. D. Lanfalr . . . • . • . • . . . . . . . • . . . • • . . • . • . • .  876,000 Stereotyping. matrix for. Scbreiner &; Scbott. . . . .  376,MS 
Mitering macbine, :r. G. Googln . . . . . . . . . . . . . . . . . . . . .  876,192 Stocldng .upporter. S. B. Ferris . . . . . . . . . . . • . . .• . • .  876,298 
Moulding macbine. weod. W. J. Smltb . . . . . .  376,268. 876.269 Stone dre.sing machine. U. Cumming . . . . . . . . . . . . . . .  876,296 
Nail making macblne. F. F. Raymond , 2d . • • . . . . . . .  376,208 Stove drum. G. Stephenson . . . . . . . . . . . . . . . . . . . . . . . . . .  376,115 
Nail tongs. A. WOOd . . . . . . . . . . . • . . . . . . • • . . . . . . . . . . . . . .  376.220 Stove. beating. O. P. Daly . . . . . • • . • . . .  c . . . . . . . . . . . . . . .  376,()";6 
Nailing macbine, SmItb &; Evans . . . . . . . . . . . . . . . . . . . .  376,114 Stovepipe grooving machine, E. G. Wilcox . . . . . . . . 3';6,173 
Needle blanks, machine for swaging. W. H. Day- Stove. safety .elf-extlngulshlng car. R. M. Bacbe. 376,275 

ton . . . . . . . c , "  . . . . . . • . . . . . . . . . • . • . . . . . . . . . . • . . • . • . .  376,144 Strainer for water nnder pres.ure. T. Lee . . . . .. . . . .  376,324 
Nut blanks. metbod of and macblneformaklng. S. Stub bolder, J. M. Berry, Jr . . . . . . . . . . . . . . . . . . . .. . . . . 376,062 

S. Babbitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Si6,224 Sulpblte solutions. production of. A. Frank. 
Nut lock. H. C. Bowen . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  376,179 376.189. Si6.100 
Nut lock.c J. A. Saunders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Si6,347 
Nut •• machine for counterborlng and tapping. J. 

Gielow . . . . .  c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376.408 
Ovenilloe. W. Hanley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  876,878 
PaiI, luncb. C. M. & L. N. Thayer . . . . . . . . . . . . . . . . . . . . 376,119 
Paper box covering macblnes. cut-oft' attacbment 

for, H� Inman . . . . . 0 • • • • • • • • • •  0 . 0  • •  0 • • • • •  0 • • •••• •  0 .  376,096 
Paving andc rooHng compound. A. Walrath . . . . . . . .  Si6,I72 
Paving. composition of matter for. H. BuBse . . . . . . 376,290 
Paving, making artillcial or elastic bitumen for. H. 

Busse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . Si6.289 
Pencils, cnmpass attacbment for. M. Hano ... er . . . 376,379 
Pencil rubber holder. J. Hotfman . . . . . . . . . . . . . . . . . . .  Si6,I96 

Photographic plate holder, H. Coppin . . . . . . . . . . . . . . 876,161 
Pictures of natural scenery and life. method of 

and apparatus for producing animated. A. I,e 
Prinoe . .. . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376.247 

Pipe coupling, J. Armstrong . . . . . . . . . . . . . . . . . . . . . . .  376,190 

Pipe �tlUpling. G. H. Benjamin . . . . , . . . . . . . . . . . . . . . . .  Si6,061 
Pipe wrench, D. R. Porter . . . . . . . . . . . . . . . . . . . . . . . . . . . 376,3116 

�plnlf, !l'exlble. Wilder & Benjamin . . . . . . . . . . . . . . . .  Si6,40l 
.,ter. eileck row corn. E. N. Williams . . . . . . . . . . .  Si6,I25 
Planter. corn. J. W. Craig . . . . . . . . . . . . . . . . . . . . . . . . . . . . 376,870 
Planter. corn. A. Winston . . . . . . . . . . . . . . . . . . . . . . . .. . . 376,422 
Planter, seed. J. F. Guilmartln . .  : . .  .' . . . . . . . . . . . . . . . .  376.243 
Planter, seed. J. V. Harter.c . . . . . .. .. . . c ;  . . . . . . . . . . . . . . . 376,089 
Planters. ·compensatlng 'clutch for corn. J. S. 

Johnsoll � . . . . .  , . . . . . . .  , . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  376.808 
Plotter and protractor, W, J. Mltcbell . . . . . . . . . . . . . .  376,332 
Plow cllttacbment. Null & Bu.sard . . . . . . . . . . . . . . . . .  376.3113 
Plow bar. adjustable. C. R. Bar!leld . . . . . . . . . . . . . . . . .  876,2';6 
Plows. sulky attachment for. N. C. Barnes . . . . . . . . .  376,176 
Plumbing wall paper. window shades, etc .• device 

for. J. Panyard. . . . . . . . . . . . .  . . . .  . . . . . . . . . . . . . .  . . . . .  Si6,941 
Polishing and varnlsblng macbine, J. W. Hussey. 87ij.l98 
Pollsblng·powder. manufacture of. V. Seib . . . . . . . .  Si6,211 
Pot. See Colfee pot. 
Potasslnm carbonate; . obtaining. F. Brunjes . . . . . . .  876.366 
Potato digger. H. D. Binkley . . . . . . . . . . . . . . . . . . . . . . . .  376,229 
Potato digger. D, Y. Hallock . . . . . . . . . . . . . . . . . . . . .  , . .  876.086 
Power sbears, sbear blade for, J. P. Halpin . .  , . . . . .  Si6,087. 
Power. transmitting, A. Higginson . . . . . . . . . . . . • • . . .  376,383 
Press. L:D. GOrdon . .  ; . ; . ;  . . . . .  , . . . . . . . . . . . . . . . . . . . . 376,300 
Press for butter and otber plastiC material. G. F. 

J obuson . . . . .  c . . . . . . . . . . . . . . . . . . . . . . . .  c . .  . . . . . .  . . • . . . .  376,097 
PrInting· macllinea. accnmulat.lng sheets tor.,J.,..: 

JIl; Brookes. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  3'i6,288 
Printing presses. throw-oil' mechanism for 10b, A. 
. P. Barber. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  Si6,059 

Projectile; M. E. Gregg . . � . .  , . . . . . . . . .  , . ,  . . . .  ; . . . . . . .  376,002 
Projectile; line throwing, J. N. Fletcher . . . . . . . . . . . . 3'16,Si6 
Protector. See Garment prot.,ctor. 
Pulverlzlbg macblne, A. D. Searls. Sr .• of al . . . . . . . .  Sifl,112 
Pump, "W. J. Hearn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 376.382 
Pnnch; A. Burrowes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Si6,136 
Qolltlng macblne;sbuttie driver for. A. Beck. . . . .  376,28U 
Rack. See Display rack. 
Ra1l 1olnt, G. H. William . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Si6,402 

Supporter. See Stocking snpPOrter. 
Surgeon's appliance. O. Schlatter .t al . . . . . . . . . . . . . . 376,264 
Swinging gate, O. West . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Si6,358 
Switcb. See SafetyC switch. 

c 

Table. See Combination table. 
Tanks, attachment for snpply, W. B. Chamberlin. 376,2P2 
Tannin extracts. manufacture of. H. M. Rau . .  . . . .  376,345 
Telepbonlc transmitter, S. E. Beedy . . . . . . . . . . . . . . . .  376,060 
Thermoscopes, receiving, transmitting, and dis-

tributing instrument for electro-magnetic, H. 
J. Haight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . 376,149 

Tie. See Hor.e t1\11 tie. Railway tie. 
Tool. combination. J. Angu . . . . . . . . . . . . . . . . . . . . . . . . . . Si6,058 
Tool bandle. W. MIlI.paugb . . . . . . . . . . . . . . . . . . . . . . . . . .  376.413 
Torpedo placer. l·ailway, S. W. Doane . . . . . . . . . . . . . .  376,()78 
Trap. See Animal trap. Hog trap. 
Trousers· stretcber, H. E. Galloway . . . . . . . . . . . .. c . • .  3'16,088 
Trnck. M. Loree . . .  c . . . . . . . . .  • . . . . . . . . . . . . . . . . . . . . . . . 376,389 
TrUCk. car, S. Davis • • • • • . . • • . ••• • ••• • ••••••• • • • . • • . • . 376,()77 
Trnck, band. S. Rogers. . . . . . . .  • .. . . . . . . . . . . .  . . . . . . . .  376,200 
Tubes, metbod of and means for reducing tbe 

diameter of. A. Paterson . • . . • . . . . . . .  , . . . . . • . • • • • .  376,100 
Tug coupllng,"bame. D. Hill . . . . . . . . . . . . . . . . . . . . . . .  Si6,'lOO 
'l'uming cro8sbead pins, machine for, 8. J. 

Coate.. . . .  . .  . .  . . . .  . . . .  . .  . . . . . .  . . .  . . . . . . . . . . . .. . . . .  376.285 
Type writer cabinet, W. Horrock . . . . . . . . . . . . . . . . . . .  376,092 
Typecwriting machine. A. T. Brown . . . . . . . . . . . . . . . . Si6.1SO 
Upsetting macbine. Cooke & Carlougb . . . . . . . . .. . . . .  876,295 
Valve gear. D. F. Gallagber . . . . . . . . . . . . . . . . . . . . . . . . . .  376,092 
Valve, pressure regulating, F. Markgraf . . . . . . . . . . .  :li6,IOl 
Vehicle running gear, P. Emery . . . . . . . . . . . • . . . . . . .  376,(J'19 
Vehicle running gear, Warmington & Bulger . . . . . . Si6,219 
Vebicle·spring. H. A. Myers . . . . . . . . . . . . . .  . . . . . . . . . Si6.IM 

Vebicle .pring. S. H. Raymond . . . . . . . . . . . . . . . . . . . . . .  876,161 
Velocipede. railway, C. L. Collier . . . . . . . . . . . . . . . . . . . .  376.073 
VelOCipede saddle. E. G. Latta . . . . . . . . . . . .. . . . . . . . . . .  876,322 
Ventilator. S. W. Hurlburt . . . . . . . . . . . . . . . . . . . . . . . . . .  376.094 
Vise or clamp; band, A. H. George . . . . . . . . . . . . . . . . .  376,191 
Wagon brake block. C. P. Bateman . . . . . . . . . . . . . . . . .  376.404 
WlI.I{on lock, I. M. McGonigle . . . . .  c . . . . . . . . . . . . . . . . .  :i76,:129 

Wall covering. J. A. Shepbard . . . . . . . . . . . . . . . . . . . ... 376.350 
Wasblng macblne, S. S. Barrie . . . . . . . . .  . . . . . . . . . . . .  876,279 
Wasblng macblng, G. F. Dunning . . . . . . . . . . . . . . . . . . . 876.288 
Water closet lIuBblng pipe. T. Butler . . . . . . . . . . . . : . 376,131 
Water closet,;I', Kennedy . . . . . .  , . .  " . . . . c . . . . . . ... .  876,611 
Water gauge. Parker & Tupper . . . . . . . . . . . . . . . . .. . . . .  876.255 
Water wbeel. J. N. Weeks . . . . . . . . . . . .. . . . . . . . . . . . . . . 376,357 
Wbeel. See Fiitb wbeel. Water wbeel. 
Wbip core, E. K. Wa1Ten. . . . . . . . . . .  . . . . . . . . . . . . . . .  376,278 
Windlng -spools. machine for. G. H. Wilkius . . . . . . . 376,124 

Wire. barb, C. D. Rogers . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376,418 
Wire machine. barb. C. D. Rogers . . . . . . . . . . . . . . . . . .  376,417 
Wood jOint. J. Collins . . . . . . . . . . . . . . . . . . .  · . . . . . . . . . . . . 376,236 
Wrencb. See Pipe wrencb. 
Yoke guard, neck. H, Knlpbals . . . . . . . . . . . . . . . . . . . . . .  Si6,000 

DESIGNS. 
Railway crossing. cable; E. S. Holden . . . . . . . . . . . . •• 376,153 
Railway raU·  chair. and tie. combined. N. M. Badge, .J. H. McMath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.015 

Marks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376,250 Burial casket. J. ElnsHeld . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.009 

Rllilway s\J1:nal. A. B. Blackburn . . . . . . . . . . . . . . . . . . . . 376,362 Carpet. H. I<'a ... cett .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 18,010 

Railway tie, J. W:Smlth . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376.214 Coat. lady's. H. 1<'. Duke . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . .  18,008 

In"l d" Palre, "ach InHrtion • • •  "Ii c"nt" a lin". 
Back PaRe, each i n sertion • • •  81.00 a lin". 
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The above are ch_. per agate line-about "�ht 

�.rr.l�';l l��ar.,h\
.
y;��I

C
��!�i�': ���h

h�h:d���! Drill Presses. Chucks, Drills, 
tlsement' at the same rate per agate line. by measure- Dogs1 and machinists' and ment, c as the letter press. Advertl.ements mwit be teurs outfits. Lathes on 
received at publication o1llce as early as Thursday morn- I _�c�a�ta�lo�gu�e�s�m�a�il;e�d�o�n������������� 
ing to appear In next Issue. c � 1 6 /i  W. :ad S t  •• 

THE TRAVELERS, 
OF HARTFORD, CON N., 

H as  prospered where concerns with Cheaper Rates have all died, be­

cause it could be relied on to pay its Claims in full, and they could not. 

I N S U R A N C E  M U S T I N S U R E , 
Or even a low price is so much money thrown away. 

TH E TRAVELERS' RESOURCES �; ���n:h!
°x!�� 

enormous mass of claims that even great railroad and steamboat acci­
dents can bring upon it. PAYS ALL CLAIMS, without discount, 
immediately upon receipt or satisfa,ctory proofs. NON-FORFEITURE 
provisions .in all its Policies. 

TEN KILLIONS OF AS8ETS. TWO KILLION! OF s'C'nPL'C'S, 

PAID POLICI·BOLDEnS . OVEn $14,000,000. 

JAS ,  G ,  BATIERSON ,  Pres't, ROD N EY DEN NIS, Sec. JOHN E.  MORRIS, Ass't Sec. 

BOCK DRILL co., 
10 PARK I'LACE, NEW YORK. 

I m proved " ECl i pse " 
o CI :&.  X» :EL J[ :Lt :Lt _ . 

Mining. Tunneling, Sbaft­
c guart"Yinlj", Submarine 

and for au klnd8;<?f rock ex-

OUTLINES OF A NEW ATOMIC 
Tbeory.-A paper by Ur. T. L. Pblpson; putting forth a 
new atumlc · tbeory. wilich does not necessitate. a� 
great change In the nomenclature or teacblng o f  chem. 
Istry. Contained tn SCIENTIFIC AMERIOAN SUPPLE­
MENT. No. �61J. PrIce 10 cents. To be had at this 
01llce and from all newsdealers 

ARTESIAN 
Wells, Oil and Gas Wella, drilled 
�=�� ��=-� . 
����= able HOl"ll8 Power and Mounted &-..DrilIIng llacbinesforlOOto 008 ft. Send 6 cents for Illustrated catalogue. PierceWellExeavatorCo. 

:V"w York. 

MACHINERY PALACE OF THE PARIS 
Exblbltlou Of 1889.--Deecrlptlon c of the main "allery of 
��c:,,:�l't:;"e

P
:!�r'inltrt'! g�n����.

f
O�IJ.�� 

gravlngs. Contained lin SCIENTIFIC AlIIERTOAN SUP­
PT,EMENT, No. 1J94. Price 10 cents. To be had at this 
o1llce and from all ·new.dealers. 

atI�mT PRESS $3. Circular size ea. News­
c paper size $44. Typesettlngeas"y. 

rinted direction •. Send 2 stam s . our mfor catalogue presses ... type, ca�. 
CARD8&c., 

to factory, KEL"EY .. CO. 
:£ . Meriden, CODD. 

AN IMPROVED ARMY FILTER -DE­

����O!n �.j:��Ir���;gnfh���ellf.lJ'��:.r:�: tt� Railway track. G. C. B&ker . . . . . . . . . . . . . . . . . . . . . . . . . .  376,132 Costume. lady's, J. Sheils . . . . . . . . . . . . . . . . . . . . : . . . . . . . .  18.016 

Rnllway trains. pipe coupling for, N. Curti . . . . . . . 376,()75 Handle for dishes. E. Bernll . . . . . . . . . . . . . . . .. . . . . . . . . . 18,000 I 
Rake. See IIay rake. Polonaise, lady's •. M • .  Turner . . . . . . . . . . . . . . . . . . . . . . . . . .  IB.017 c 

noe of wine and .plr� mercbant. and brewers, and for 
laboratory purposes. Illustrated Witb 8 engravIngs. 
Contained in SCIE"TIlIIO AMERIOAN SUPPI,ElIENTLNo. 
436. PrIce 10 cents. To be bad at this 01llce and uom 
all newsdealer •• 

Rasp cntting macbine, J. & G. W. Stoke . . . . . . . . . . 876,400 . Rug, G. B. Fox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.011 
Razors. machine for boning. E. Wyttenbacb . . . .  c . .  876,221 Stove, gas, A. J. Doty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,007 

Reclining cbalr. A. E. Palmer . . . . . . . . . . . . . . . . . . . . . . .  Si6,I06 Stove. beating. J. K. McLaugblin . . . . . .. . . . . . . . . . . . . . 18,014 
Befrlgerator, R. Scblerenbeck . . . . . . . . . . . . . . . . . . . . . . Si6,289 Stove or range, COOking, J. L. Gobellle . . . . . . . . . . . . .  18,012 
Regnlator. See Gas pressure regulator. Type. J. Gnlldenstine . . . . . . . . . . . . . . .. . . . . . . . .. . .. .. . . . .  18,018 
Routing macbine, G. K. Birge of al . . . . . . . . . . . . . . . . . . 876,134 
Rubber. apparatus for coatlog fabriC wltb, J. H. 

Pearce . . . . ' . . . . . . . . . . .  . . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  Si6,344 
Rubber upon one or botb sides. machine for coat-

Ing tabri'c With India. J. H. Pearce . . . . . . . .. ' "  376.343 
Rule; foldlng. A. cRyan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  876,165 
Safe lock; H. cStanynought . . . . . . . . . . . . . . . . . . . . . . . . . . . 376,215 · 

Safety brake. H. Brockman . . . . . . . . . . . . . . . . . . . . . . . . . . 376,365 
Safety .witch, J. B. Batt . . .. . . . . . . . . . . . . . . . . . . . . . ' ' 'c 376,177 
Sash cord fastener. M. H. Kinsley . . . . . . . . . . . . . . . . . .  376,314 
Sash cord fastener. O. C. Seiter. . . .  . . . . . . . . . . . . . . . .  376.949 
Sash fastener. G. H. Aylwortb . . . . . . . . . . . . . . . . . . . . . . 376.359 
Sasb fastener. N. McIntyre . . . . . . . . . . . . . . . . . . . . . . .  376,252 
Sawmill carriages. steam feed for. J. B. St. Loul •. 376,169 
Saw swage. H. W, Williams. . . . . . . . . . . . . . . . . . . . . .  • . . 376,128 
Saw •• feed for stone. N. McIntyre . • • •  c . . . . . • • . . • . . .  376,251 
Screw bolts, macblnecfor IInlslllng beads of. C. D. 

Rogers . . . .  : .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . Si6,416 
Screw tap, L. Parkerton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 376.342 
Seal lock. Ware & Ben1amln . . . . . . . . . . . . . . . . . . . . . . . . .  876,:155 
Seed' tester, H. A. Goetz . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . Si6,242 
Separator. See Grain separator. 
Sewer. shoe, C. K. Sberbnrne . . . . . . . . . . . . . . . . . . . . . . . .  SiS.U3 
Sewing macblne, J. Bolton . . . . . . . . . . . . . . . . . . . . . . . . . . . 376.265 
Sewing macblne buttonbole attachment. F. Egge. 376,297 
Sewing macblne feeding attacbment. S. D. 

Tucker. . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Si6,122 
Sewing macblne feeding mecbanism. J. Bolton .. . . 376,283 
Sewing macbine oscUlating sbuttle driver. J. Bol-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '" . . .  Si6,284 
Sewing macbine sbuttle operating mecbanlsm, J. 

Bolton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  976,36t 
Silaft for steamsblps. W. H. Bro .. n . . . . . . . . . . . . c . .  876,125 
Sbea". See Sbeep shears. 
Sbeep sbears, D. Cameron. . . . . . . . . . . . . . .  . . . . . . . . . . .  376,23.3 
Sblngle sawing macblne. S. S. Morton . •• c . . . . . . . . . . .  376,204 

Sbovels, .pades, etc . •  manufacture ot;l. C. Rus-
seU . .  .. . . . . . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  876,398 

Signal. See 'Railway signal. 
. 

Silicates and carbonates. making alkaline. A. 
Kayser. . . .  . .  . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . . .  . . . . .  . . . . . .  3'16,409 

_c __ _ 

'I1RADE MARKS. 
Bats for tenniS, racket. cricket . and otber games. 

R. c SlazeD/ler . . . c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15,098 
Boots and sboes. oil grain leatber. A. F. &; J. Wm. 

Horner_ • .  0 .'  • • • •  0 ." • • • • • • •  • • • •  • •  • • • • •  • • • • • • • • • • •• • • • • •  15.089 
Cblccory. prunes. and raisins. F. SeggertllBnn . . . . . .  15,097 
Dentifrices, A. Rowland /I< Son . . . . . . . . . . . . . . . . . . . . . . .  15,094 
Flour. Barbour & IIamilton . . . . . . . . . . . . . . . . . . . . . . . . . .  16,081 
Hair. preparation for tbe buman. A. Rowland & 

Sons . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15.093 
Hats and caps. Friedlander & Kocb . . . . . . . . . . . . . . . . . . Lo;,OIll 
Laundry purposes, soll<l pollsbing compound for, 

R. F. S. Heatb . .. . .  , .c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15,088 
Medicine forc tl1e cure ot .  certain named diseases. 

Neal & Todd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15,092 
Plumbers' eartbenware. Colwell Lead Company . . . 15,087 
Skin. preparation for the, A. Rowland & Sons . . . . . .  15,095 
Soap. Colgate & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lb.086 
Spool cotton, A. King & Co . . . . . . . . . . . . . . . . . . . . . . . . .. . . 15,090 
Steam gauge •• Star Brass Mannfacturlng Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . c • • . . . . . . . 15.009 
Tea, F. A. Cauchols . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  16.035 
Teas, mixed, J. P. Boone . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  15.083 
Tobacco. smoking. Marbl,lrg Brotbers .. . • . . . . • • . . . • . .  15,084 
Wall paper, G. K. Birge . . . . . . . . . . . . . . . . . . . . . . . c . . . . . . 15,082 
Walls, powderc to be mixed wltb linseed oil, etc • • 

for coating. B. F •. Ruth & Co . . . . . . . . . . . . . . . . . . . . . . 15,096 

A Printed copy of the speClllcatioDll and drawing of 
any patent' In theC foregoing list. also of any patent 
Issued since 1866, will be furnished from this 01llce for 25 
cents. In ordering please state ibe. number and date 
of tbe patent desired, cand remit to Muun & CI>., 361 
Broadway, New York. We also·furnish coples·of ·patents 
granted prior to l8II6 : but at increased. co.t, as the 
specillcations, not beIng prtnted. must be copied b1 
hand. 

Silicates. maklnlf alkallnll. A. Kayser . . . . . . . . . . . . . . .  Si6,410 Canadian Pat"nt. may now be obtained by the 
Sled. bob, F. J,: Beal'd . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . .  376,227 I Inventors for any of the·lnventlons named In the fore-
Sled

.
!>rake. J. R. 

.

. H. olt . . . . . . . . . . . . c . . . . . . . . . . . . . . . . . . . . 376,197 1 golng · li.t, provided they are Bimple, atc a col\t of NO 
Sole laytng machine. F. W. Coy . . . . . . . . . . . . . . . . ... . . , Si6,406 each. If complicated, tbe COlt will be a little more. For 
8018; ItIIfener. e�. inner. A. F. 8mfth . . . . . . . . . . . . . . 1l76,411 ran inIItruct10na Iddrella lInnn & Co.. 8IIl Broad .. ay. 
I.-. O�. A. BuISbI«  ... .. . . ... . . . . . . . . . . . . . . . . 1II1I,16Q N ... york. oth. t ... ...... .., 8I8o.be obtllbaOCl. 

A PRA (JTICAL SUC(lESS. 
VAN DUm'S PAT. LOOSE PULLEY OILER. 

Thonsand. in satisfactory every­
day use. Entire rellabtllty and con­
.tancy demon.trated In a two year.' 
test by (would be) Eastern skeptics. 
Econ0';'le shown by rea.onable prices 
.��� .\':s..t�cr����' 

Send for 
VAN DUZEN & TIFT. Clnclnnatl, O 

1 00 PER PR OFIT &; SAMPLE8 FIlEE 
CENT t o  meb canvassers for Dr. ScoU ' "  

Genuine Electric B e l t  ... Bru"h. 
es, etc. Lady agents wanted for Electric Cor.ets. Quick 
sales. Write at once for terms. Dr. Scott, 8i2 B'way, N. Y. 

BRASS WORK Jledell & Small BrassWork 
c a speCialty. 

I S.tlaf""tloD GU ...... Dteed. 
T. L. McKE EN, 

Easton ,  Pen n sylva n i a .  

LIMITING NUMBERS OF TEETH IN 
Gear Wbeel •.  -A valuable �per by George B. Grant 
treating of tbe dUrerent metbod. of determining tbe 
limiting numbers of teeth In gear c wbeels wben .mall 
��g��a'm� ��I:f::Yst�::'� 

c
r����"t!����:%anT::�t 

volute system. Un reversible teeth. Wltb 11 1IiIures. 
Contained in the SOIENTIFIC AMERICAN SUPPLEMRNT. 
No. �D". PrIce 10 cents. To be bad at this omce and 
from all newsdealers. 

STEAM E N a I N ES� 
Horizontal and Vertical. 

D r e d lf t ll ll"  . Maeh i n e .'Y' 
Flour. I'owder, S l ll l "  an d 
Flint n-li l l  Mo.clitll ery, Tur.. 
blne Water Wheel.. . 
York Mfg Oo.,.York. Pa, U. S, A. 

· S CIE N T I F I C  B O O K  
C A T A L O C U E. 

RECENTI, Y P IJ BI.ISHED. 
Our new catalogu e  containing over 100 (IlII(9S. Inclnd­

. Ing work. on more than IIfty dllferent subjects. ' 7111 be 
mailed tree to any addl"98ll on application. 

MUIII( &; CO.,c PubIl8hei8 Seientillc America 
a.l Breadwa),. New Yl :k. 

GOING INTO THE POULTRY BUSI-
ness.-A paper by P. He Jacobs, revlewinl< the commer­
cial aspects of poultn- ral.lng. and giving mllDY useful 
blnts upon the subJect. Contained in SCIENTD'IQ 
AMEIUOAN SUPPLElIl1i:NT, No. 1J !l6. PrIce 10 cent. . To 
be had at tbls 01llce and from all newsdealers. 

s I 

Te1egraJ-W and Electrical 
lIedloal Battenes. �fek!�odels. Experl. 
_ntal wor� and line brass castings. Send for 
�=:;;tto �.���u-:'�t��ti.�::!?na&I, 0. 

� New Catalogue of Valuable Papers 
contained in SCIKNTIlIIO AMERICAN SUPPLEMENT. sent ,....o! ellari/e to any address. 

lIUNN & CO . . lI61 Broadway. N. Y. 

NOTES ON T H E  PANAMA CANAL.-A 
paper by R. N. Boyd. M. lnst. C.E .. de.crlblng the present 
condition of the work on tbe Papama Canal, and dlocns­
sing the question as to the time It will take to oomnlete 
��b

w��I\�� t��B.f.ir::�'n�t;,"I�:.J�ST�I!��!�i'�'£ PLE"ENT, No • .  liDO. Price 10 cents. To be bad at thls 
oftI�e and from all new.dealers. 

E L ECT R I C  . L l C H T · A N D POW E R .  Edco System o f  Arc and Incandesoent Llgbtlng. Direct or In connection wltb tbe Storage Batteries of tbe Electrlcal ·Accumulator Co. . 
Dynamos, lI0t0ra, Lamp., Batteries, and General Eloo. 

trIeal S1!Pplies. . 
EJectro-Dynamic ComP8DJ. 2U Carter St., Philadelphia. 

© 1888 SCIENTIFIC AMERICAN, INC.
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A N EW AM�!ICAN lOOK � HARRISON CONVEYOR ! 

II'noraIs, l'I'nos, anil l'I'nl'nfT, __ _  .___ 

na!afmg 6raln, Coal, Sand, Clay, Tan Bark, Cinders, Ores, seed.s_, &'C' . .  
In u ll In b ��. I BORDEN, SELLECK & CO. , I��'�<;'r8J Chicago� 

J U ST R E ADY. 1 St , 8t , I ELECTROTECHNlCS, DEFINITIONS 
-0- e a m e a m and Designations In.-A list of the symbols proposed by 

A Practical MaDual of Minerals, Mfnes, and Mining : • • Mr- Jamieson for electrical units, IDagnetiB.ID. and elec: 
Comprising suggestions as to the localities and associa- tnc measurements. W!th 4 ft�ur�8. cont�ned in SCI 
�':,�� ��:�tl�: ':r'i�ig��I���alt'oii\'l�h'!,

es�,i�W{�tiv�
f ;!:i We build Automatic Engines from 2 to 200 H. P" fON';';:t�� ��t�
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quantitative analyses .)f each · of these minerals, and equal to anything in market. desl_e_r_s. __________________ _ 

�����t��r�r�
h
�;J'

r
����t�������

ns
B�fp':'�fi'lN�3�b%�� A I,arge Lot of 2, II and 4· " .  Engines 

fJf:i.?tj.a���hg� �ft ·�J:r';.�yn"t:.lly;y
og� �g{��"e� �;;�� With or without boilers, lo-w Cor cash. 

f;:��· J'.J;!t;. $4 50, bY mai!Jree Oj P08tage, to any addres. I.  W. PAYN E &, SONS,  
E��,,��,����;i;�fi1�· A�:<A��TO�¥'�:�iI�GJSE1,�� Box 15, El:r.nira., N. Y. 
MINERALS. Mining. Mineralogy, Preliminary Princi­
�les and Preparations; Economic Treatment and 1 1 18-
eY1rg���Tn����ci� £!��r�l:n;���s:,

il
::;ti���

e
[ri�it;!: Mercury. Antimony, Bismuth, Chromium, Cobalt, CO· rundum and Emery, Pumice Stone, Infusorial Earth, Grindstones, Buhrstones. the Diamond. PART II. MI�ING WORK AND ARCHITIWTURE, IN­CLUDING VARIOUS SUGGESTIONS. WITH D II:SCHIP'l'ION OF ASSOCIATlCD ApPARATUS AND MACHINERY. Min­ing Construction, and Machinery. [This pa'rt comp1ues � leag::,�:���t;C:;:;lhi� tr:li�

a
;:jtft� ���rt�;��nr:] jl1U 

W"!;li�.E'I���x. 
Sinking Artesian Wells, Oil and Gas 

or An illustrated circular, 4 paA}es, 4to, giving tlul full 
Table oj Oontents of this valum., will be sent jree of postage to any one in any part of tlul world who will appty lYu letter. 

IT Tlul above or any oj our BooklJ sent by mail jree of 
����e, at the publication price, to any addreu in tlul 

or Our New Revised 1JesC1iptive L'ataw{1Ut of Practi­
cal and Scientific Bouks, 80 pages, Bvo, and onT other Oata-
�f'��e��: :;::;f;;�a[N::: 1:t,� s��e

'f,.'!'l �z:.a°'tr�': or=: �;:s� in any parto! tlul world who will jurnuh his 

H E N R Y  C A R E Y  B A I R D  lit. CO. , 
industrial Publi8hers, Booksellers, aud Import orR, 

S I O Walnut St • • Philadel phia. Pa., U. S • .  -\ .  

D E LAFI ELD'S PAT. SAW CLAM P E lf:,; F i -j 
With saw for cutting metals. Saves all the broken 
hack-saw blades. In use over two years in all parh of 
19:t cgg{dt�b'e ra

h
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e
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for 50 cent8. Di.scount to dealers. 
A .  F LClY U U E L A F I E L U ,  N oroton , Con n .  

p r. \ Y S ! l' I. A YS ! P J, A Y ,", ! l' L .\ V S !  
iI'or Reading t;lubs, for Amateur 'l'heatricals, Tem­

perance Plays, Drawing-Room Plays, Fairy Plays, Etbl-
rl;�� t��h�'s�::n:���':l!�t����'ofi,��jOFt���RB��t 
Cork. Theatrical Face Preparations, Jarley's Wax 
Works, Wigs, Beards, .\toustacbes, Costumes, Charades, 
'Wa'�frr scen

tqf:I<:
�er Cata�fl:'il<�e{'t . F R EE I Containing m�-I.rgi�ltl��' t;l��'1:�riJtl� ag,':.��ce •. 

�S W. �3<I � r . ,  New Y ork. 

GOLD MEDAL, l'ARIS, 187& 
BAKER'S 

Broakfast Cocoa. 
Warranted absolutely pure 

Cocoa, from which the excess of 
011 has been removed. It has three 
times the 8trength of Cocoa mixed 
with Starch. Arrowroot or Sugar. 
and is therefore far more economi­
cal, costing lesB than one cent a 
cup. It Is delicious. nourishing, 
strengthening. easily digested. and 
admirably adapted for Invalids as 

9llalilloolllllWiilli well as for persons :n health. 
Sold by Grocer. everywhere. 

W. BAKER & GO. , Dorchester, Mass. 
JAMES B. EADS.-AN ACCOUNT OF 
the life and labors of this eminent enldneer. Wlth:a 
portrait. Contained in SClENTIFIC AMERICAN SUPPLE­
MENT, No. �9�. Price 10 cents. To be had at this 
office and from all newsdealers. WORKSHOP  REC E I PTS 

lI'or the use of Manufacturers, MechaniCS, and Scien. 
tific Amateurs. The best late collection pubU.hed of 
such a wide variety of information. 

FIRST SERIES. - Bookbinding j Candles ; Drawing ; 
Electro_Metallurgy ; Engraving ; Gildinjl j .Japans j Pho­
tography ; Pottery ; Varnishing, etc. 450 pages. with 
Illustrations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  82.00 

SECOND SERIES.-Industrial Chemistry i Cements and 
Lutes ; Confectionery, Essences, and Extracts : Dyeing, 
Staining. and Coloring- ; Gelatine, Glue, and Size ; Inks i 
Paper and Paper Making ; Pigments, Pa.int, and Paint-
ing, etc . . ... . . . . . .. . . . . . . .. . . . . . . . . . . . . . . . . . .. . . • . . . . .  I�.OO 

THIRD SERIES.-Alloys, Electrics,Enamels and Glazes, 
Glass, Gold, Iron, and Steel, Lacquers and Lacquering, 
Lead, Lubricants, Mercury, Nickel, Silver, '1'in, VHna­
dium, Zinc, etc. 480 pages, 18J illustrations . . . . . . . • �.OO 

FOURTH SERIES.-Waterproofing i Packing and Stor .. 
in!! ; Embalming and Preserving ;  Leather Polishes ; 
Cooling A ir and Water ' Pumps and Siphons j Desic­
cating i Distil,l ing ; Emulsifying ;  Evaporating i lI'i1ter­
in� j PercolatIng and Macerating j Electrotyping ; Ste-
�������f.s: j �1���

b
��dj

n
Wa�t6

a
:le����

n
;
g
j,t�'f����

l
p��

-
etc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · · . . . . . . . . . . . . . . . . . 8'J.OO 

lOr Send for our complete Catalogue of books, free to 
any address. 

IT In ordering sinJrle volumes, be particular to men­
tion the " �eries " wanted. 
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• • 361 HroadwllY, 

PERFEC7' 
NEWSPAPER FILE 

The Koch Patent File, for preserving newspa.pers. magazines. and pamphlets . has heen recently improved 
and prico reduC'ed. Subscribers 100 the SCIENTIFIC AM. 
ERICA" and SCIEXTIFIC AMERICAN Sl'PPLEMEXT can bf, 
8upplied fo,-the low price of $I.ro by mall, or $1.25 at the 2111ce of this P8pel Heavy hoard · sides ; inscription 

SCIENTIFIC AMERICAN," in gilt. Necesaary for 
every one who Wishes to preserve tile paper. 

Address 
MUNN & CO., 

Publishers Scm 'I'Il!'Ic AM1ffi1"CAN 

LIGHTNING CONDUCTORS.-DESORIP­
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eng'r8vinlZs. contained in SCIENTlFIC AMERICAN Sup­
PLEMEN·l'. No . ..  96. Price 10 cent.. To be had at this 
office· and from 8/1 newsdealers. . 

Iri�k M�Chift�:, Dr�ra, �n� Iiln:. 
Gregg's Steel Brick Machines, Front and Ornamental ; 
Greg-g's Clay Crusher Roller Mills ; Gre,zg's Disinte­
g-ratlng MilJs ; Gregg's Steam Driers for Bricks, Tile, 
���'f,��;in
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bon Furnaces. Plans and Specifications by competent 
en�iR-"i��bor 

1l1°r&\!it; ':(jr�iiRTNG CO., 
4�3 Walnnt St.,  Philadelphia, Pa . .  U. S. 

TO A M E R I C A N  I NVE'NTORS -
The undersigned makes the introduction of American 

Inventions and Valuable Novelties in Europe a special­
ty, and returns to Europe again in ' February. Referen­
ces, any German Banking or Business house in Cincin-
A"iiil�iNCTJt;W�l1�n���

o
�i!':,

d
St., Cincinnati , O. 

2000 Fine Black eoples of WrltlnJr. DrawJnlr. Music. FAST AUTOMATIC ����t!� 
i caUv with wonderful precision and rapidity. 
FAST A U TOMATI(J (JO., 2 New ·(Jhsm......, St . •  N. Y. 

ACTIVE 
AGENTS. 

HISTORY OF THE ELECTRICAL ART 
in the U. 8. Patent Office.-By C. J.  Kintner. An inter­
ebting history of the growth of electrical science in this 
:��{liD apno�B��:lgri
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�CIEXTIJ!']C AMERICAN SUPPLEMENT No. :,i,fl4. Price 
10 cents. To be had at this office and from all news­
dealers. 

Steam Dredgers, 
Pile Drivers. 

Send for C8t.,. 
logue. 

Vulcan Iron Works. 
CHICAGO. 

FIRE.BRICK.-BY R. A. COOK, A.M, 
An interesting description of the mining of fire clay and 
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the country devoted to this industrv. Contained in 
SCIENTIFIC AMERICAN Srp PLE.'\fEN T, 'No • .:l3S. Price 
10 cents. To be hlld at this ollice and from all news­
dealers. 

..A. G-REAT "ID'V"HEEL :J:NVENTION. 
U. S. Patent For Sale. Issued Dec. 20, 1887, No. :l75,05ti. 

This wheel is used on a square axle over a spring in a 
projecting vertically movable block, within a large 
grooved hub. Understand. the block does not revolve. 
At the bottom is an axle roller, out of center, that re­
volves within the groove of the hub, on which rests the 
entire weight, as a forcing weight. Arts the same as a 
loaded band truck. �'our tons can be drawn as easily as 
one is now. No spring'S are required under the wagon. 
In case the main wheel strikes an obstRcle, its center of 
gravity is overrun by the smaller and iA forced out or 
overbythe lond. W. A. Forman, Patentee, Rosell�N.J. 

GAS ENGINES. 

Offioe and Salesroom s  

MONEyL�:T PATENTS 

B A R R E L MACHINERY. 
E. &. R. HOLlIIES, 

BUFFALO, N. Y. 

SYSTEMS OF DISTRIBUTION OF 
Electricity.--A leeture by Elihu "'homson, delivered In 
the Sibley CoU .. ge course. Tbe series, multiple arc, sere 
ies multiple and mUlt!f.le series. accumu]atorand induc .. 
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SCIENTIFIC AMEltlOAN SUPPLEMENT, No. 603. Price 
10 cents. To be had at this Office, and from all news­
dealers. g,I

E�1rth�"l�� SC l O P  T I CO N 8 
For P U I ILIC or HOME EXH I B I TIONS: 
Best Plain or Colored Magic IJantern !i'Jides.  
L. J. III A RC V, 1604 Chestnut St., Philadelphia. 

FC>�E:J:G-J.V T�.A..x)E. 
JOHN G. ROLLINS & CO., Limited, London, England, an 
old established and reliable House, are well situated to 
represent American Manufa.cturers in the sale of their 
products in Foreign Countries. Satisfactory American 
and English reference if required. Address direct, or 
American 01llce, 4 Stone Street, New York City. 

.' ,000 REWARD ! 
We olfer $1000.00 Reward for a coullh or throat 

trouble (lsst stages of disease excepted I. whicll can 
I!,�.!'e relieved by a proper nse of Dr. X. Stone's ........ chlal Wafers. Sample free. A.ddress STONE MEDICINE CO., QlllQ\l1l'. In. 

N A VAL ARCHITE CTURE.-AN IN-
teresting review, by Mr. R. Duncan, of the progress 
that has been made in this branch of science during 
the last fifty years. Contained in SCIE"TIFIC AMERI­
CAN SUPPLEMENT, No. �89. Price 10 cents. To be 
had at thia office and from all newsdealers. 

SUPERIOR � Stationa.ry Engines 
- whh Plain and A n toma. 

. 

. 

tic C u , .off. Vertical and 
-"', I .  Horizontal.  . Penna. Diamond Drill Co., 

� - Birdsboro, Pa. 

THE IRON AND C OAL DISTRICTS 

f�:J��ft�\'i-;;Nhet�r�:��ln8ift�rc't¥ :ri\�:S��t��or:�':,� 
talned In 80" 'N1.'IFW AMERICAN SUPPLEMENT. No. 3110. Price 10 oents. To be bad lit this offioe and from all newsdealers. 

2nd � MACH I NERY H 
N. Y. Mach'y Depot, Bridge Store 16, Frankfort St., N.V. 

TANNIN. ITS PRESENT AJifD FUTURE 
Sources.-A lectnre by Prof. Henry 'J..:!mble, givinll a 
very comprehensive treatmeni ot the ,·'bject. Con­
tained In SCIENTIFIC AMEltlOAN tlUPPJ.ElIENT,No. 60�.  
Price 1 0  cents. To be had li t  this office an� from all newsdealers. 

W 

Encyclo. 

E 

Diamond 

L 

Book free) 

L 
pedia of Drills and 25C. for . 'JOO Engrav Lightning mailing it. 

- Ings of Hydraulic American W E L L  WELL Woll Works, 
T O O L S, Machines. Aurora, Ill, 

THE COPYING PAD.-HOW TO MAKE 
and how to UMe ; with an engraving. Practical db ,actions 
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letter to the pag ; how to take off copies of the letter. 
Contained in SCIENTIFIC AMERICAN SUPPJJEMENT, No. 
43S. Price 10 cents. For sale at this office and by all 
newsdealers In all parts of the country. 
EXCELLENT Br.ACK COPIES of aflll/tM"17 Wl'ltten or 
drawn with any Pen (or Type Writer) by the Patent 

AUTOOOPYIST Only e:hualed by 
. Llt�g�g�e�;' Free. 

AUTOCOPYIST CO., 166 William Street, New York. 

SEVERN AND MERSEY TUNNELS.-
Full description of these two Important engineering 
works, with two engravings. Contained In SCIENTIFIC 

19 S AMERICAN SUPPLI" MENT, No. 604. Price 10 cent. •• To 
B
I
J� ::;1 !J�r 1fc���':�K�1� &�AU�:r..���?ap. b_e_h_a_d_a� ��"-o_m_c_e �d_fr_o_m_a_Il_.'l�"'.�dealer8 . _ _ _ 

I 
P U L L E Y S ,  H A N C E R S  PROGRESS MAOH I N E  -WORKS, 

, A. &; F. EBO'VVN. F R I CT I O N  C L U T C H ES.  44 Park. Pl.a.ce. :N'. 'Y 

6 1  
proposols for Tools f01" the N n vv Ya .. d ,  Ports. m O ll l ll ,  Vh'l[i n in .-NAvy DEPARTMENT, Wash-
��r..?�.;J\i··t'f:�;:;�:t�s:t���lfd1f�'?S��'fJ�:d!l. g� Thursday, the 1st day of March, 1888, at which time land place they win be opened in the presence of attending bidders, for furnishing tools and materials required by the Bureau of Construction and ltepMir. Hnd for the de. liv�ry of the same at the Navy Yarn, Portsmouth, Vir-Fo�l�; bli�
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and all other information essenfial to bidderF can be obtained by regular dealers in , or manufacturf'rs of the a.rtlcles required, on appllcat. on to the Commandant of said Navy Yard. Proposals must be made in dupli­cate, and enclosed in sealed envelopes marked U Pro. 
&i�r��" fO;n�

o
��d���S:�\:��� l::rdet:;�r�ff��bN��: Navy Department, Washington, D. C. All bids must be accompanied by either plans or de3criptive cuts of the prinCipal t.ools which the dealer offers to furnisb. The Secretary of the Navy reserves the right to reject any or all bids, in whole or in part. as. in his judgment, tbe interests or the Government may require. 

I WILLIAM C. WHITNE Y, Secretary oj tlul Navy. 

Pl'OPOI!1n Is for Mncll ine Tools fOI' tIle Urdnance 
(-j u ll-Sh ops.-NA VY DEPARTMENT, WASHINGTON, 

D. C., November 2, 1887.-Sealed proposals will be re­
ceived at this Department., until 12 o'clock noon, on 
Thursday, the 1st day of March, 1888, at wh ich time and 
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constructing sixteen (16) Hi-inch gun lathes, and for the deJivery Rnd erection of the same in the Navy Yard, 
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mation essential to bidder�, may be obtained at the 
Bureau of Ordnance in thi.s ])epartment. Proposals 
must be made in duplicate. in accordance with forms 
which will be furnished on application to the Bureau of 
Ordnance, and enclosed in envelopes marked " Propos­
als for 16-inch Gun Lathes," and addres�ed to the Sec-
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any or all bids, as, in his judgment, the interests of the 
Guvernment may require. 

D. B. HARMONY, Acting Secretary of tlul Na'Vl/. 
N A V Y  DEPA Jl T IlI RNT. WASHINGTm" December 30, 1887.-The time fixed by this Department's advertise­ment. dated November 2, 1887, for receiving propofl.als for 6-inch gun lathes. and s l otter, is hereb" extended to 
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W HITNEY, Secretary gf the Na'Vl/ • 

..... �� .. 

TELESCOPIC OBJECTIVES AND MIR-
rors. Their preparation and testinll.-By H. Grubb, F. 
R. 8. An  interesting description of the processes now 
employed in the construction of telescopic objectives. 
prefaced with a short history of the manufactUre of 
glass. Conta ined in SCfE:"'TIFIC AMERICAN SUPPI�E­
M""TS. Nos. �4S and �49. Price, 10 cents each. To be 
obtained at tbis office or from any newsdealer. 

WATCH MAN'S IMPROVED 
TI M E  D E T E CTO R 

WITH SAFETY LOCK ATTACHMENT. 
' 

-Watented 1875, 1876, 

1
8
¥ht�Ds\�!;;�i 

Is supplied with 12 
keys. Invaluable 
for all concerns 
employing watch­
men. It contains 
all modern im-
rs
r
�������;iOl�� 

the old 8tyle. 1882 
-At the National 
Exp o s i t i o n  for 
Railway Applian-

Inl,truIrleIlLt. M����f��r
th
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PANAMA CANAL. -A PAPER BY DR. 
W. Nelson on Borne of the difficulties to be overcome in 
the prosecution of this work. Damming the Chagres 
R�ver. Extent of the earth cutting. Oceun tides. The 
clImate. Prevalent diseases. Cost of the ('anal in 1iveA. 
Cost of the work. Contained in SCIEN'l'IFlf' AMEHICAN 
SUPPLEMEXT, No. till3. Price 10 cents. To be had at 
this office and from all newsdealers. 

W
ANTED.-The advertiser desires the Agency for 
the States of 'l'ennessee and Alabama ot a flrst­

class manufacturing concern. Can give best of referen­
ces as to bUsiness capacity, honesty, etc. Hashad charge 
there of important works for several years. Address, 
C. NOLTY, 487 8th Street, Brooklyn, N. Y. 

To Business Men. 
The value of tbe SCIENTIFIC Al\IER�CAN as an adver ... 

tising medium C&Dnot be overestimated. Its circulation 
�o�a:IMlf�:l
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riea, and i s read in all the principal libraries and reading 
rooms of the world. A business lUan wants something 
more th�n to see his advertisement in a printed news. 
paper. He wants circulation. 1'hia he haM when he 
advertises in the SCIENTIFIC AMERICAN. And do not 
let the advertising agent int1uence you to �ubstitute 
some other paper for the SCIENTIFIC AMERICAN, when 
selecting a hst of publications in Wlucn you ueClde It is 
for your interest to advertise. This is frequently done, 
for the reason taat t�e agent �ets a larger commiSSIOn 
from the papers haVIng a small Circulation th"n is allow. 
ed on the SCIENTIFIC AMERICAN. 

}Por rates see top of flrl'Jt column of this pa�e. or ad. 
dress MUNN & CO .. l'n b l l s b prs, 

361 B" oRdway, New Y ork . 

T� Scientific A merican 
PUBLICATIONS FOR 1 888. 

-0-

The prices of the different publications are as follows : 
RATES BY MAIL. 

The ScientifiC American (weekly), one year $.3.00 
The ScientifiC American Supplement (weekly), one 

year. 5.00 
The ScientifiC American, Export Edition (monthly) 

one year. 5.00 
'l'he Scientific American, Architects and Builders 

Edition (moI?thly), one year1 • 2.50 
COMBINED RATES. 

The SCIentifiC American lind Snpplement, $7.00 
The Scientific American and Architect. and Build. 

ers Edition, • 5.00 
The ScientlfiO A mariean, Supplement, and Archi-

tects and Builders Edition, . . . . . 9.00 
Proportionate Rates for Sia Mont/l.'l. 

This inclllrte!il po.stag-e. which we pay. Remit by postal 
or express money order, or draft to order of 

MUNN & CO .. 361 BroadWRJ', New Y ork. 

CATARR H positively cured by the greatGennan 
Remedy. S"t1"V!ple pkr-e. ar.d book fcl' 

'��ill.8tamJ.l<l, E. H, MEUl(1AL (l0,. East Hampton.Conu. 

© 1888 SCIENTIFIC AMERICAN, INC.
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"lItbvedisemenfs. . OUR I'RIDE. Th e Pattern Mnk eT. Has two 
'r;tt:md'Il'
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��r:�c:.�
r
:::d��:!f.!'��: �:v��: �:l.e �h��;.,o�lib��J':f; U I I R K ,  for the manufacture of which we hfive un-
one to please mechanics. Ebony handle. me- eqnalled facilities. Henry ms.ton & Sons, Incorporated, 

Jnslde Palle, each i n sertion 100 _ _  .,. a cents a line. 
Back Palre, each inserl ion - - - 81 .00 a line. 

tal ends. Price $1.00 ; but for ilO J obbmg Department. Frunt & Laurel Sts., Phlla . • Pa. 
days we WIll sell 4 for $3.00, 

The above are charges per agate lIne-about eight 
words. per line. 'l'his notice shows the width of the line, 
and is set in agate type. Eng-ravings may hea.d adver­
tisements at the same rate per agate line. by measure­
ment, as- the letter press. Advertisements must be 
received at publication office as early as Thursday morn­

post-paid. R
��

it ln 

��� THE AMERI�AN �ELL TELEPH�NE ��. 
ing to appear in next iss�e. 

�HOE RETA ILERS lind it very hard to induce a 
m a n  to pay seven or eight dollars for a pair of shoes 
after he has once tried a pair of the James Means 
84 Shoes. Retail ers who are up with the times sell 
them In all parts of the U. S. 

You cannot aft"ord to do without them. 

�"j JAMES MEANS' 
$3��o$4 

SHOES. 
T H E  

VERY 
BEST 

M A D E .  
Shoes froin our celebrated factory are sold by the 

best retailers throughout the United States, and we 
will place them easily within your reach in any State 

or Territoryjf you will send us a postal card. men­

tioniug THE SCIENTIFIC AMER'lCAN. 
JAMES MEANS & CO., 

41 I.incol n �t.,  Boston, Mass . 

TRAMWAY, FLEXIB LE GIRDER.-DE­
�c:;tgtJ��n�: �'::R����y:!�'::x����:r:��N :o;'.?�;. 
wire tramway. With 21 figures. Contained in SCIENTI­
. FIC AMERICAN SUPPLEMENT, No. :i9:i. Price 10 cents. 
To be had at this Office and from. all newsdealers. 

H. VV. JOHNS' 
�-SABDE'S:rO-Sl< 

C O V E R I N G S .  

pETRI liED 
Cabinet Specimens, Paper Weigh •• , 
Watch Char.IDs, etc., made of siJir.ified 
wood from Chalcedony Park, Arizona. 

Na.ture's incomparable handiwork in colorings, polished 
with mirror finish. Send for Circular and PrIce List. 
Drake Company , Drake Block, St. Paul ,  M inn .  

LATHES For Cutting I rregula
'
r Forms 

BlWh as Axe Handles, etc., A Specialty. 
Barrel lIoop and Baoket Ma-

< chines, Vp.neer Cutting Ma­
clrlnes, Handle. and Nulling 
Lathes, Milling, Mortislrig. 
Gear, and Key Seat Cutting 
Machines, Stave, Heading. 
and Shingle Machines. 

MAh'lJFACTURED BY THE 
I. E. MERRITT JlACR'Y CO., Lockport, N. Y . ,  U. S.A.  
ELECTRIC .  CONVEYORS.-DESCRIP-
tlon of two Ingenious systems for the electric carriage 
of smail packages. Illustrated wlth 13 engravings. Clon-464. Price 10 cents. To be had at this office and from 
all newsdealers. 

ICE-BOATS - THEIR CONSTRUCTION 
and management. With working drawings d�tai ... and 
dIrections in full . Four engrav"ln

�
s, showinl': mode of 
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M.E . Contained In SCIENTIFIC AMERICAN SUPPLE­
MENT, 1. The same number also contains th� rules and 
regulat.lons for the formation of Ice-boat clubs. the .ail­
ing and management of ice-boats . Price 10 cents. 

I F  -,.-- O U  U S E  

VA'L-VE S _ _  v _ \}>."'_'c � \I?, h'\\,\,j \\:\.�\;)\ \J\:\. \\ �"\l \\:\.� 
,'"---- J E NKI N S  B R O S .  
71 John St., New York. 105 Milk St., Boston. 

13 S. Fourth St" Phlla. 54 Dearborn St., Chicago. 

S A. WS ����rm��o ��:1��
s 
tg�� SA W S 

A ��I��U;: f�: ��.r�r�� ro"l�i�g��c�A�g� A AL GAS for heating and tempering Saws 
W

wlth wonderful· effect upon improviog their
w qnality and toughness, enabling us to reduce prices. Address S EMERSON, SlUITH &: CO. (I,td.), S , Beaver Falls, Pa. 

OEO. W. M A RB L E ,  8 0 l e  M a n u .  
fa cturer of 1'0": ACIllE WR}:NCII.  

The best made, all stee], and warranted, S sizes. . 28 to S2 South ,,;anal Street. ChiC�, U. S. A. 
For Furnaces, Hot-Air Pip •• , etC. 

FlRE·PROOF. NON· CONDUCTING. WEIT.YEa PATEKT FURKACE 
33% of Fuel Saved. lias no Odor. BOILERS OF EVERY DESCRIPTION. 

All of the heat is carried to points desired and 
not "asted in cellars and ·flues. 

IDE Automatic Engines, Traction and Portable Engines 
STE.A.:aI.I: EI.�.A.:J:) EI.�lIl1EEl.EI. 

H. W. JOHNS M'F'G CO. ,  
JlaDafactDred bl Fo u n d ry a n d M ach i n e  Department Harrisburg, Pa., U. S. A. ' 

87 MAI DEN LAN E, N EW YORK.  
THE MODERN IO E  YACHT. - BY 
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stmctlon of the fastest and best kinds of Ice Yachts of 
the latest, must approved forms . Illustrated with en­
gravings drawn to scale, showing the form , position, 
a·nd  arran�ement of all the parts. Contalned In SCIEN­
TIFIC AMERICAN HUPPI.EMENT. No. 6�4. Price 10 
cents. To be had at this office and of all newsdealers. 

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

existence. 
Independent of Gas W o rk s  and Maclrinlls. 

2 to 25 H. P. I So it can be used WIllfWhfl"re. 
M a kes Its Own Cas 

AT COST OF ABOUT 
65 cpnts per M Feet. 
gu�r����'!,'ft 

o
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Engines. 
Chicago Agent : H. H. LATHAM, 

42 Dearborn Street. 
New York House : 

12 Cortlandt Street. 

Wil l iams & Orton Mfg, CD, 
P. o. B ox 14B. STERLING, ILL. 
P H  0 T O-E N GRAVING PROCESSES. -
The." W�hont " procesfi. ':Phe swelled gelatine process 
FUll details of each. Contained in '3CIENTI.F1C AMEIU­
OAN SUPPLEMENT, No. 6 1 �. Price 10 cents. To be had 
at this office and from all newsdealers. 

PAT E N T S .  
MESSRS. MUNN & CO;. in connection with the publi· 

catIon of the SCIENTIFlC AMERICAN. continue to ex­
amine improvements. and to aet 8S Solicitors of Patents 
for Inventors. 

GAS · ENGINEE RING, RECENT PRO-
gress ln.-By A. Macpherson. Regenerative system of 
retort firing. ImproveD!ents In gas purilication. Burn-
�r:r:&� �:��i;r:.
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of residual products. Contained In SOIE"TIFIO AME1U­
CAN SU I'PL"MENT, No. 80 1 .  Price 10 cents. �'o be 
had at this office and from all newsdealers. 

Mention thIs paper. 

VELOCITY OF ICE BOATS. A COLLEC, 
tion of Interesting letters t9 the editor of the SCIENTIFIC 
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fast�r than the wind which propels !-hem. Dlustrated 
with 10 explanatory diagram.. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT. No. 214 • . Price 10 cents. To 
\Ie had at this office and from all newsdealers. 

W
ATCH MAK ER

S 
Before bUl'inlr. send for Price 1.lst of 
Whitcomb Lathe Wehsler Foot­Wheel and our Tabie of .:Qll ivn l ell t8. 
American Watch Tool Co., Waltham, Mass. 

COCOAINE.-DESCRlPTION OF DR. J. 
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SCIENTIFIC AMERICAN SUPPLKMENT. No. 61�. PrIce 
ten cents. To be had at this office and from all news. 
dealers. 

In this line of busmess t.hey have had !m11/-tYne yea ... ""'Pt"J'ience. and now nave 'Unequaled facilities for the -
preparHt�on of Pate'!t �rawing .. SpecIHca�ions, and .the I GOLD MINING MACHINERY. - DE-prosecutIOn <?f A pphcatl�n8 for P�tent8 I n  the United 

[
SCriPtion of SDme new mining plants constructed in �tate8. �anada. and Foreign C�untne8. �\t e88r8 Mu.on & Eng-lana for use in the Transvaal, Austria and Hunga.ry. rg; ���:���'b�Y8!h::'�:�::����i����ri�:�8anCJ>'iI�;'��: I With 10 ftg�rp8. Cont!,lne� in �CI I;NTrF]C AMERICAN 

on Infringements of Patents. All business int-rusted to SUPPLEMENT, No. :i9.J .  I rice 10 cents. To be had at 
them is done with speCial care and promptness, on very this Office ana from all newsdealers.. 
reasonable terms . 
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De8igns, Patents, Appeals. Rflissues, Infringements, As-
8ignments, Rejected Cases. Hints on the Sale of Pa­
tents, etc. 

We also send, freeo! chaf"ge, a SynopsIs of �'oreigJi Pa­
tent La"s, showing the coot and method of securing 
patents in all the principal countries of the world. 

-:YII;;;II PUlPS for Hot or Cold, Fresh or 
V I;. Salt Water; for Oils Naph­
tha, Tar; for Cane Juice, Liquors. Syt"Ups Scum ; tor A� 
monia, Alkalies, Extracts, Acids; for Thick, Volatile, Vi .. 
cous or Foul Liquids, etc. Vacuum l'umps of the 
highest efficiency. Filter l'ress l'umps. Air, Gas 
and Acid Blowers. Air Compressors. Etc. 
BUILT BY GUILD & GARRISON. Brooklyn, N. y, 

DIPHTHERIA. - A PAPER BY DR. 
carl Bunsen. ,..ivlng the results of his microscopical re­
searches into the cause, orl,nn and propagation cf this 
dread dlseasp. With 9 figures, Contained In SC"'''TIFIC 
AME I II<JAN SUPPJ.EM""T. No. 6117.  Price 10 cents. 
To be had at this office and from all newsdealers. 

ALLE LE.: . CASTINGS FR.9M SPECIAL� RNS 
� -- --AS AND FI N E  GRAY IRON ALSC  STEEL 

VLIN Y. C , f i N E  f lNNINo JAPr PA1 f . A,S DE IJ\ 0 � � I N 1 ::;'H ING  \tH�ING - :: ........ ., nIDI\! LEHIGH AVE 1\ AMERICAN 5' PHllA ._-",,[) 

C ASTING METALS UPON COMBUSTI, 
ble Materlals.-A paper by A. E. Outerbridl(e Jr., de­
scribing a process of casting il'on and other metals upon 
lace, embroJderies. fern fronds. and other combustible 
materials. With 4 i l lustrations. Contalnell in SCIENTI­
FIC AMERICAN SUPPLEME"T, No. 60 1 .  Price 10 cents. 
To be had at this office and from all newsdealers. 

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

wlthont steam power, by using outfits of these llaohlD.es, 

�h:ir���!,O;;�� b;�;;�:h�r°:;.
e
e;:��:� d�i�� ", ... -..,.1-. their work. Also tor Industrial Bchoola or Home Training. 

With them boys caD acquire practicaljour· nermen's trades before they Hgo for them­selves." Price-List Cata.logue Free. 
W. F.  6. J O H N  BAR N E S  CO. ,  

No • .  1999 . . . lIub:v St. , IIockford, Ill. 

USEFUL BOOKS. 
Manufacturers, AgricultUrists, Chemists, EQglneers. Me­

chanics, Builders, men of leisure, and 'professional 
men, of all cla.ses, need good books In the li'le of 
their respective crulings. Our post office deparlment 
permits the transmission of books through the mail. 
at very small cost. A comprehensive catalogue of 
useful books by different authors. on more than IIfty 
dllferent subjects, has recently been published for 
free circulation at the office of this paper. Subject-s 
classified with names of author. Persons deSiring 
a copy, have only to ask for It, and It. will be Dl8!led 
to them. Address, 
MVNN &: CO., 361 IJrDadway. New York. IIl]NN &; CO., Solicitors ot Patent., 

361 Broadway. New York. 
BRANCH OFFICEI'.-No. 622 and 624 F Street, Pa. 0lIl0 Building, near 7t h Street, WuhiDlrWn, D. C. Shaftl'ng and Gearl·ng Textile Maohinery, 

, ELEVATORS, ETC, 
TKOS. WOOD <It CO, 

��d and Wood ";tll., 
Philadelph ia, PI •• 

95 M I L K ST . BOSTO N ,  MASS. 
This Company owns th e Letters Patent 

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

The transmission of Speech by all known 
forms of Electric  Speaking Telephones in­
fringes the right secured to this ComplWY 
by the above patents, and renders each 
individual user of telephones not furnish­
ed by it or its licensees responsible for such 
unlawful use, and all the consequence .. 
thereof. and liable to suit thE'refor. 

t HHI[ � J D lillNN FA!lElffi 5IBiRIA!{ L'EJ!D PENCIL. __ 
USED A N D  RECOM MENDED by MEISSONIER, KAUL­

BACH. VON PILOTY, GAB. MAX, and the most emi­
nent artists throughout the world. The 
Johann Faber Siberian Lead Pencils, 
None genuine unless stamped JoHANN FABER. For sale 
by all stationers and dealers in Artists' Materials. 

QUEEN " CO., PHILADELPHIA, 
General Agents for the U. S. 
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The Most Popular Seientllie Paper In the World. 
Only 83.00 a Year, includi nl{.j>o8talre. Weekly. :i2 Nnmber. a Y eal·. 

This widely ch'cnlaled and splendidly Illustrated 
paper Is published weekly. Every number contains six­
teen pages of useful infolmation and a large number of 
Original engraving!! of new Inventions and discoveries. 
representiDlr Engineering Works, Steam �I .chinery 
New Inventions, Novelties in Mechanics, MSllUfuctures, 
Cbemlstry, Electricity Telegraphy, Pbotography, Archi­
tecture, Agriculture. Horticulture, Natural illst.ory. etc. 

A l l  ( : l a08e8 of !l eader. find in the SCIENTIFIC 
AMERICAN a popular .e .• ume of the best scientific In· 
formation of the (l ay; and It Is the aim of the publishers 
to (Oresent it in an attractive form, avoiding as mucb 88 
possible abstruse terms. To every intelUgent mind, 
this journal alfords a constant supply of instructive 
reading. It Is promotive of knowledge and progress in 
every community where it circnlutes. 

Tel' JU s  o f  Subocl' i p l l on .-One copy of the SCIEN­
TIFIC A"ERIOAN will be sent for one year-52 numbers­
postage prepaid. to any subscriber In the United States 
or Canada,  on receipt. of three dol l " l"S by the pub­
lishers ; six months, $1.50 ; three months, $1.00. 

C1nb •• -Ollc extra copy of tbe SCIE"TIFIO AMERr_ 
CAN wi! be supplied gratis!or eve'1J cl'Ub o! jlt'll 8'Ub8cribfl"rll 
at $3.00 each ; additional copies at same proportionate 
rate. 

The safest way to remit is by Postal Order. Draft, or 
Express Money Order. Monny carefully placed Inside 
of envelopes, securely sealed , and correctly addressed, 
seldom goes astray. but Is at the sender's risk. Ad­
dress a l l  letters and make all orders, dra:ts, etc., plty­
able to 

:l:v.I:UNN &; COo, 
36 1 B ro a d way, N ew York. 

T � E .  

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

TH r. SOIE"TIFIO AM�RICAN. but is uniform therewlth 
in size, every number containing 8ixteen large pages. 

I 
THE SCI IG"T IFIC AMERICAN SUPPLICMICNT is published 
weekly, and illclude� a very wide range of contents. It 
presents the most recent .·'tllers by eminent writers in 
all the prlnolpal departments of Science and the 
Useful Arts. embraCing Biology, Gecloo:y, Mineralogy 
Natural History, G-eol(raphy, A rchreology. Astronomy, 
Chemistry, ElectriCity, Li�ht. Heat, M echanical Engi­
neering, Steam and Railway Engineering, M inlnlr. 
Shi p BUilding, Marine Engineering, Photogrnphy, 
·�echnology, Manufacturing Industries, Sar.itary En­
gineering, Agriculture, Horticulture, Domr.atler Econo-
my, Biography, Medicine, eta. A vast am(Jllnt of fresh 
and valuable information pertaining to these and allied 
snbjects is gi},;en, the whole profusely illustrated with 
engravings. 

TIuJ most impurtant Enryineerlng Works, Mechanisms, 
and Manufactures at home and ab.o&d are represented 
and described in tbe SUPPJ .EMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year, or one copy of tbe SCIENTIFIC AM­
EInCAN and one copy of the SUPPLEMENT, both mailed 
for ol).e year for $7.00. Address and remit by postal 
order. express money order, or check. 

lU U i'i N  &: Co •• 361. Broadway, N. Y., 
Publishers SCIENTIFIC AMEmCAN. 

To )(ol·eilrn SlIhscl·i1.er •• -Under the facilities of 
the Postal Union, the SCI E"TIFIC AMER IOAN Is now sent 
by post direct from New "fork, with regularity, to sub. 
.crlbers in Great Britain. IndIa. Australia. and aU other 
British colonies ; to France. Austria, Belgium, Germany. 
/tussla. and all other European States; Japan. Braz1J, and 
all States of Central and South Amerl<'A. Terms, when 
sent to foreign countries; Canada and Mexico, excepted, 
$4, gol:!., for SOIENTIFIO AM I<RICAN, one year ; $9, gold 
for both SCIENTIFIC AMERICAN an i SI 7PPLEMENT for 
o'le year. This includes post..,..e, which we pay. Remit 
� f  Dostal or express money order, or dmft to order of 

MUNN & co". 361 Broadway, New York. 

PRINTING INKS. 
THE " Scientific American " i. printed with CRAS 

ENEU JOHNSON & CO. 'S INK. Tenth and Lom­
bard Sts •• Phila., and 47 Rose St., opp, Duane St., N. Y. 
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