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THE nw FRENCH ARMOR
ED WAR SHIP HOCHE. 

On the 15th of July, 1889, 
the Hoche received her ar
mament at Lorient, where 
she had just successfully 
made her preliminary trial 
trips. The final trials will 
be made at Brest, as the 
port of Lorient is not welI 
adapted for operations of 
this kind on account of the 
difficulties that its entrance 
presents. 

The Hoche is one of the 
finest specimens of modern 
naval architecture, and. we 
may add, one of the most 
interesting ones, by reason 
of the differences between 
it and our old war ships, 
and even our most recent 
vessels. Is that as much 
M to say that it is the defi
nitive type of the armor
clad? No; for in that in
cessant transformation of 
which the Gloire was the 
origin, in 1859, every new 
ship is a new work, differ
ing from its predecessors. 
The marine exposition, al
though it was very meager. 
demonstrated this w i t  h 
elequence. In the pavilion 
that was devoted to it, 
there was on exhibition a 
series of models on a scale 
of 15 millimeters to the 
meter, through which the 
progress made during the 
last fifteen years could be 
easily seen. Thus, along
side of the Hoche, put 
npon the stocks in 1880, 
there might be seen, for 
example, the Formidable 
(launched in 1885) and the 
Trident (launched in 1876), 
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and the differences at once 
attracted .attention. The 
most striking of these are 
found in the upper works. 
whi h, on the Trident and 
the type!! of its time, em
brace an armorc1ad cita
dal and spacious and talI 
batteries. Upon the For
midable they perceptibly 
diminish, and upon the 
Hoche are reduced to two 
stories of narrow and light 
superstructures, contain
ing nothing but rooms 
tbat must disappear at 
the first shot. The armor 
here is thicker and of less 
extent. It is reduced to a 
very strong belt around 
the load water line, 18 in. 
amidships, 16 in. forward, 
and 14 in. aft (9, 9, and 11 
in. on the Trident). It 
rests against a deck pro· 
tected with 3 in. armor 
plate situated beneath the 
load water line, and that 
renders t h e  submerged 
part of the ship itnpene
trable, and affords a sure 
protection to the motive 
apparatus and the amlllu
nition. Above the deck, 
there are turrets for the 
large guns. The plates of 
these are 16 in. in thick
ness. The two \'essels have 
nearly the same I�th, 
but are of different widths. 
The Hoche is 336 ft. in 
length and 65 ill width, 
and the Trident i8 314 ft. 
in length and 58 in.width. 
The depth at the main 
deck is 43 ft. on the Hoche 
and but 35 011 the Tridt'nt. 
The draughts of water. 
center and aft, differ but 
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little-25 and 2'1 ft. on the Hoche, and 25 and 28 on the 
Trident. The first displaces 10,581 tons, and the second 
8,456. Finally, the Trident is of wood. and the Hoche 
of iron and steel. 

If, now, we descend to the engines, and compare those 
of the ship of 1876 with those of the armorclad of 1880, 
the progress is found to be still more perceptible. On 
the Trident, the engine, with three horizontal cylin
ders, is of the Wol ff system. It is placed in the vessel's 
axis and actuates one screw. It is of 4,882 H. P. , and 
�ives the vessel a speed of 14'17 knots an hour. The 
evaporatory apparatus consists of eight rectangular 
boilers of the high type, with four furnaces to each. 
They are registered at 3ll lb. to the square inch. 

The Hoche's apparatus consists of two independent 
compound vertical engines with two cylinders each ac
tuating a screw. The total power obtained should be 
that of 12,090 horses, which would give the ship a speed 
of from 16 to 17% knots. Eight cylindrical boilers. of 
a special type, with three furnaces to each, with direct 
flame, registered at 85 lb., and forming four distinct 
groups, compose the evaporatory apparatus. The en
gines of both ships were constructed at our Indret 
works. 

A speed of 16 knots. or 17� at the maximum, will 
doubtless not appear great if compared with that of 
steamships of an equal displacement, some of which 

(like the City of Paris) make as many as 21 knots ; but 
we must not forget the role of armorclads, which ren
ders it obligatory to give them a width that shal l per
mit of the installation of turrets and their dependen
cies, and to make them shorter, * so that they can per
form their evolutions more rapidly in a battle. In naval 
construction every w idening of the hull implies a di
minution in speed, and every elongation an increase. 
Upon the whole, the packet boat is 8. race horse, and 
the armorclad is a draught horse. 

But where the dissimilarities are especially shown is 
in the artillery. The Trident, which serves us as a point 
of comparison, carries six 10� in. guni. four of them 
in the central citadel and two on deck in semi-turret 
barbettes ; two 9% in. gunll, one with direct fire ahead, 
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workmen of our five ports show less activity than is I. ANTHROPOLOGY.-An Infant Prodllly.-By S. V. CLEVENGER, 
displayed by those of our private ship yards. But we 
must not exaggerate anything, even the indolence of 
the workmen of our arsenals. 

If it takes England but three or four years to construct 
an armorclad. it is because parliament never refuses 
the credit that the admiralty asks of it. The English 
armorelads generally cost more than ours. Thus, the 
Trafalgar, a ship like the Hoche, cost $3,400,000, while 
the cost of the latter did not exceed $3,000,000. Not 
only does the English parliament not haggle about the 
funds to be given to the admiralty. but knows how to 
grant them at the hour desired. We, therefore, never 
observe the spectacle on the other side of the channel 
that was offered us in a certain year, precisely apro
pos of the Hoche. Neptune, and Magenta, when the 
chamber allowed $453,400 for manual labor and refused 
the $906,800 necessary for the purchase of materials.
La Natu1·e. 

[Referring to our engravings, the upper Qne shows 
the Hoche as she appeared during the proC8l!s Qf con
struction. The other view shows the gre.at sbipas.s,he 
now appears afioat.] 
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SEAPORT DEPEISES. 

The exposed and comparatively defenseless condition 
of our most important seaboard Cities, in respect to 
foreign naval attack, has for years been the subject 
for talk in Congress, but up to the present time little 
of a practical nature has been done in the line of pr� 
tection. It is true a few vo:lssels of war have been 
ordered and Bome preliminary steps taken toward the 
manufacture or' heavy guns for fortifications. But in 
regard to the systematic and permanent defense and 
safety of such important harbors and cities as Port
land. Boston, New York, we believe no definite plan 
has been fixed upon, no material steps as yet tl\ken. 

It is, of course, to be hoped that no foreign nation 
will ever have the temerity to make an attack upon 
us, but it is impossibl to foresee the future ; and, un
til the policy of universal peace becomes eRtablished 
among the nations, we must not neglect the science 
and means of defense. 

.At the present time most of our harbors might'be 
successfully entered and cities burned by a skillfully 
directed fleet from En�land, France, Russia. Germany, 
Spain, or Italy. All thes powers have ships afloat 
which. in a few days' time, might reach our shores and 
reduce New York and Brooklyn to ashes, in spite of 
the best efforts that could be made to beat off an at
tack. From the Brooklyn Navy Yard to the 24 foot 
low water line, say a mile otJ Coney Island, it is nine 
miles, or within the range of modern heavy guns. The 
width of the waterway between Sandy Hook and 
Rockaway Beach is about eight miles, w ith no inter
vening fortification to check the approach of an 
enemy. 

All that could be done in the event of sudden attack 
would be to assemble in the harbor as rapidly as pos
sible the few weak vessels we have on hand, and pr� 
vide as many torpedoes as we could. These would 
chiefly be confined to the inner parts of the harbor, 
leaving the enemy free to select his own positions in 
the open roadstead, and within range of our great 
cities. 

Obviously what we greatly need for the defense 0 
New York, likewise for Boston and other citieR, is 
the erection in the outer roadsteads of the harbors. 
out at Rea as it were. of suitable fortifications or arti 
ticial islands. so located as to cOlDmand and protect 
the approaches to the harbors. This is a suggestion 
of Mr. John F. Anderson, of this city, an engineer of 
tried experience in the construction of works such &8 
proposed. He is the contractor for the new light
house shortly to be erected upon Diamond Shoal, 
Cape Hatteras. 

Mr. Anderson's plan for New York harbor defense 
is to erect three islands out in the sea, between Sandy 
Hook and Rockaway Beach, the islands to be about 
two miles distant from each other and from the shores. 
For the construction and formation of the forti fica 
tions, Mr. Anderson proposes to adopt the same simple 
and effective means he has heretofore uRed in erecting 
lighthouses in exposed situations, namely, construct 
on shore a large caisson or cylinder of iron, float it to 
the desired spot, fil l  with concrete and sink it, exca 
vate the bottom through the interior, and continue to 
sink thll caisson until the required firm foundation is 
reached; the walls to be built as far above water as 
dpsired. 

Mr. Anderson proposes an exterior diameter of five 
hundred feet each for the three islands for thi!l harbor 
the caisson to be made double, that is, one caisson 
within another, a space of fifty feet between the two 
to be filled with concrete, thus forming a fifty foot 
wall of solid artificial stone ; the space within the inner 
caisson to be filled with sand dredged frOID outside the 
structure. If desired, the interior could  be left open 
with an entran('.e on the land side for torpedo boats 
The depth of water at the pointll where these islands 
are proposed to be located does not exceed twenty 
five feet at low water. Hence the cost would not be 
great. Mr. Anderson's estimate is one million dollars 
each. 

The superficial area of each island would be about 
five acres, t'1us atJording ample space for guns, mortars 
torpedoes, and the most formidable military appli 
ances. The range of the weapons to be here located 
would be ten miles, and the result of the proposed 
structureR would be to restrain the approach of for
eign fleets for about that distance. 

The cost of a first class armored battle ship is about 
four millionfl of dollars, and when launched the vessel 
is always subject to sudden destruction by explosion 
wrecking, or other accident. Then again the ship is in 
frequent need of repairs, is constantly deteriorating 
and soon passes into the condition of old iron. More 
over, several such ships would be required for the sure 
defense of such a harbor as New York. 

But these proposed outer sea fortresses would be per 
manent.· effective, and yet economical means of de 
fense. We commend the subject to the consideration 
of all who are interested in such matters, and should 
be glad to receive exposition!! of views thereon. 

.... �. 
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Gradual Exhau.tlon oC Natural Ga •• 

That which comes easily is not regarded with the 
same favor nor held in similar esteem to that which is 
more difficult to secure, even though both have equal 
value for the results sought. And so it is with natural 
gas for fuel purposes. Thousands of millions of cubic 
feet were worse than wasted; prodigality was the rule 
in its use; in  fact. forming an opinion from the prac
tices of those who su pplied it and those who used it, 
the idea was to see which could outdo the other in 
recklessness. It seemed as if both suppliers and users 
had joined in the belief that there could he no end to 
the good thing that was thrown out in vast volumes 
from Nature's storehouse. The change came, however, 
aud with it the time for paying up for past transgres
sions. Weakening pressu res and diminished volume 
aroused the suppliers, who, with as much intemper
ance in their schemes for metering and increased pay
ments as formerly characterized their lavishness and 
wastefulness, awoke :to the fact that to keep in the 
swim they must regulate the- flow of the tide. Their 
regUlations grew so " pronounced " that the price was 
finally placed at a point where the larger manufactur
ing concerns "looked backward" at their old servant, 
coal, which, it would seem, is again in a fair way to 
assume its sway in Pittsburg. While we do not wish 
to be understood as saying that" King Coal" is to at 
once regain his supremacy in the" Smoky City," it is 
nevertheless true that his return is cert.ain, although 
the immediate rate of progress way be slow. These 
remarks were brought out by advices received the 
other day from Pittsburg, to the following effect: 
.. The Pennsyl vania Tube Company is preparing to 
abandon the use of natural gas in its works, and re
turn to the use of coal for fuel purposes. At the pres
ent time thirteen regenerator gas producer furnaces 
are being put in the works by the Smythe & l.aughlin 
Company, some of which will be ready to use in about 
thirty days. The company has had this in contempla
tIOn ever since the price of natural gas began to go 
upward, or to the point where it was a question 
whether its use was more economical than that of coal. 
Slack coal will be used for making gas in the regenera
tors. This is the first industrial instit.ution in Pitts
burg to abandon natural gas entirely and to start to 
usin g manufactured gas for fuel purposes. Some other 
firms have the question under consideration." In the 
meantime there can be no doubt that the makers of 
artificial gas are under great obligations to the sup
pliers of natural gas, in that the prodigality of the lat
ter taught the housekeepers of the natural gas districts 
much in respect to the intrinsic merits of gas as a 
domestic aid. And it may be accepted as an assured 
fact that when nature's produce gives out, the arti
ficial gas manufacturer will have rich fields to glean 
in.-Gas Light JOU1'nal. . 

Electric Llchtluc oC Train •• 

From a paper on "Electric Lighting in Train Ser
vice," read by M. B. Leonard , superiutendent of tele
graph of the Chet!apeake & Ohio Railway, before the 
recent convention of rail way telegraph superintend
ents, we extract the following concerning the electric 
lighting of passenger trains : 

The Boston & Al bany Railroad Company, after two 
and a half years' trial, recently abandoned electricity 
on the two trains that were so lighted, and substituted 
the Pintsch gas system. 

The Pennsylvania Company, however, still contin ues 
to light cars from storage batteries, using a low volt
age lamp. 

The Intercolonial RaHway Company of Canada has 
adopted the accumulator system alone on the trains 
between Hali fax and Quebec, and now has more than 
40 cars fitted up with electric lamps, which are of 10 
candle power, and vary from 11 to 22 to a car. The 
accumulators are charged at four different points on 
the line, running about 500 miles w ith the one charge, 
and the results thus far obtained are very satisfactory, 
but to provide for emergencies oil lamps have been re
tained in each car. 

The combination of dynamo and storage battery 
first adopted by the Pullman Company is gradually 
being extended in this country, and is giving great 
satisfaction in the East and West, but, it appears, at a 
large expense for maintenance. The Chesapeake & 
Ohio vestibule train , •• Fast Flying Virginian," run
ning between New York and Cincinnati with six cars, 
is supplied with 118 lamps divided up thus : two Pull
wan coaches with 30 lamps each, dining car with 26, 
day coach 16, combination car 13, and the baggage car 
three. Up to May 1, 1890, the average cost per lamp 
for maintenance and renewals was $1.10 per month ; 
yet where t.he exhaost steam is utilized for heating the 
train, the cost can be very materially decreased. 

With this object in view, the Chicago, Milwaukee & 
St. Paul Railway Company has recently added to its 
equipment two independent light and heat tenders, 
which carry their own boilers for steam heating and 
for running a Westinghouse automatic engine attached 
to aN o. 4, Edison compound-wound dynamo, supplying 
the current direct for lighting all the cars in the train, 
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thus doing away with the dynam�on the baggage car 
and storage battery combination. 

The results have been very favorable, and during 
more than six months of constant service there has not 
been a single failure. This company has four trains 
covering about.45 cars lighted by electricity, and ex
pects to adopt this system of illumination on all of its 
through trains. It is stated that the expense of build
ing and equipping these tenders is not much greater 
than the cost of the storage battery-dynamo combi
nation, with the expensive wiring required in that sys
tem. 

It is confidently believed that the cost of lighting 
trains by electricity in the United States can be greatly 
reduced by adopting the method so largely used abroad 
of gettting power from the axle. Mr. Houghton, the 
telegraph superintendent of the London, Brighton & 
South Coast Railway Company, one of the patentees 
of the system, advises me that there are sixteen trains 
running on that road which are so lighted-;-thirteen of 
them local trains and three express. The speed of the 
express trains reaches 70 miles an hour, while that of 
the locals runs from 20 to 60 miles per hour. The ex
press trains are wired for an average of 70 lamps, and 
the others 40. The candle power of the�e lamps varies 
from 8 to 16, according to the speed of the train. The 
dynamo furnishing current for these lamps is placed in 
the baggage car and has a pulley at each end connected 
by belts direct with the axle of the car, no intermedi
ate shafting being used. The slack is taken up by loose 
pulleys that can be pressed upon the belts. 

In the same car with the dynamo, 22 accumulators 
weighing about 4,000 pounds are placed in parallel with 
the dynamo, for use whenever the train stops. 

Connected by a belt from the dynamo is a centrifu
gal governor which joins up the circuil; at any desired 
speed, causing the dynamo to charge the accumulators. 
When the lamps are not lighted, the governor intro
duces resistance into the dynamo field, reducing the 
output to about 40 amperes, in order not to damage 
the accumulator plates. When, however, it is neces
sary to light the lam(Js, the dynamo makes the full cur
rent, of which about 35 amperes pass into the lamps, 
the balance being stored in the accumulators. 

In each lamp circuit a regulator is placed in order 
to keep the light in the lamp" at the same power 
regardless of €he speed of the train, and shunt any 
surplus current into the accumulators; so that 42 
volt lamps may be used with a dynamo of any E. M. F. 
abo\'e that voltage without any variation in the light 
of the lamps. 

The connections between the cars are made by 
coupling two cables together, and when the dynamo 
runs below a certain speed, acut-out breaks the circuit 
of the armature, preventing the cells from discharging 
themselves through and burning it out. Should the 
current not furnish enough current for the lamps, the 
accumulators supply the balance, and in doing so 
strengthen the field magnets, and thereby cause an in
crease of current in  the dynamos. 

One arrangement of the circuits of these trains has 
the field magnets of the dynamo wound with two wires 
in opposite directions, one of which is shunt to the 
armature as if the dynamo was an ordinary shunt ma
chine; the other is wound in the reverse direction as if 
the dynauto were a compound machine, and the ac· 
cumulat.ors are in series with the wire. The lamps are 
also in shunt with the armature. 

The trains on which this system is used consist mostly 
of ten cars which run solid, that is, are not broken up, 
and average 40 12-candle power lamps to a train. By 
using accumulators in each car, however, no difficulty 
would be found in splitting up the train at various 
points. 

The figures given by Mr. Houghton are as follows : 
Total weight of the plant on each train, three tons; 

cost of plant on each train, £400 sterling ; cost of main
tenance per annum, ;£65 sterling. 

The only attention given trains is at each terminus, 
where one man inspects the apparatus, oils the pulley 
bearings, etc. , before the train pulls out. One of these 
trains has been running since December 19, 1883, with
out a "'ingle failure being reported. During the first 
eleven months of its use, it made 2,352 trips, and ran 
27,322 miles. 

The Midland Railroad Company, of England, is run
ning three trains lighted by electricity, and has recent
ly fitted up two others. Two of these are short trains 
always run solid, and the others main line trains made 
up at various pQints. The dynamo is placed in the 
baggage car, and is also driven from the axle with 
about the same electrical arrangements as are used on 
the London and Brighton Road. The short trains 
have eighty-five lamps run from one set of stOrage bat
teries, in the baggage car. On one train tpe batteries 
are in series, but on the others in parane1. This 
seems to be the most satisfactory. Eight candle power 
lamps are used on this )'oad, two to each compartment, 
which can be turned down, and this feature is !ound 
to be very convenient to through passengers. 

This system of illuminating passenger trains is be
coming very popular in England, and it is believed 
that all such trains on the important roads of the 
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kingdom will shortly be equipped in this way. The 
expense as shown by seven years' experience on the 
London and Brighton Road is certainly n ot greater 
t,han where common oil is used, and seems to corrobo
rate the report made by Sartiaux and Weissenbruch 
to the International Railroad Congress at Paris a year 
or two ago, in which it was stated that for lights of the 
same candle power, gas supplied by the Pintsch system 
would cost about 11'3 centimes and coal oil about 16'9 
centimes per lamp hour as against 5'6 centimes for thE' 
electric light. 

Compared with the practice on American roads, the 
economy of this method of generating this current is 
remarkable. It has beeu stated, however, by various 
authorities that it is impossible to secure even fair re
sults in train lighting in this country where the power 
is supplied by the car axle, owing to the numerous 
curves on American roads, around which the wheels 
will often slide without turning the axle a single revo
lution, thus seriously damaging belts and armature, 
and the constant changes in speed, whi le English roads 
are almost always tangents, and a high and constant 
rate of speed is maintained. The experiments made 
here some years ago seem to corroborate these state
ments. 

In 1886 or 1887, Mr. Barrett, of Springfield , Mass., 
fitted up a train on the Connecticut River Railroad to 
be lighted with electric lamps run from a dynamo ob
taining its power from the car axle. A countershaft 
was used, and a peculiar arrangement of a friction 
clamp transmitted the power to a pulley on the shaft. 
This clamp was governed by centrifugal weights bal
anced by stiff springs. When the dynamo ran at its 
normal speed, these springs just balanced the friction 
of the clam p, and there was no slip; any increase of 
speed then caused the friction to diminish and the pul
ley slipped upon the shaft until the equilibrium was 
restored; 24 accumulators were connected with the cir
cuit as a regulator, keeping the lamps lighted when 
the train stop,\>ed, and a centrifugal governor broke 
the accumulator circuit when the train slackened its 
speed. The brushes were attached to a rocking arm or 
lever, which was tilted by magnets in either direc:ion 
in accordance with the forward or backward move
ment of the train. 

Owing to the arrangement of the car trucks, it was 
found very difficult to obtain the proper speed of the 
dynamo, and after successive trials with belts, ropes, 
and chains it was finally abandoned. Since that time 
there have been no further experiments of this char
acter :in the United States, but it is said that such 
improvements are now being made in the driving gear 
as will obviate the difficulties heretofore encountered, 
and that further trials in this direction may be looked 
for within the next six months. 

• leI . 
Coft'ee Cochineal. 

The coffee plantations in the department of Ama. 
titIan, Guatemala, have lately been ravaged by a 
peculiar insect, which M. Adolf Vend rell has ascertain
ed to be a new species of cochineal (Coccus coffea). The 
principal industry in this district formerly was the 
cultivation of cochineal. When examined microscopi 
cally, one o f  the insects i s  seen to  contain a yellowish 
liquid with thousands of little eggs. As the develop· 
ment of the eggs continues they become larger, and 
the liquid diminishes, so that a dry insect contains no 
liquid, but innumerable eggs of a reddish yellow color, 
which look like very fine powder, and are transported 
by the wind as easily as the pollen of flowers. I n  
December the insects are in  the former condition, 
and about February and March the female insect 
reaches the stage of full development and ejects the 
eggs, covering them with its body. The insects are 
only noticed on the coffee plants when the females are 
fecundated ; but by this time the plant has become 
sickly and yellow; it is im perfectly n utrified, and, 
should it reach the fruiting stage, the berries are tlmall 
and of little value. M. Vendrell thinks that this is be
cause the insects extract nitrogen from the plants, and 
he consequently advises manuring with nitrate of 
soda. 

... , . 
A. Mon.ter Piece of Granite. 

Vinalhaven, Maine, claims to have produced the 
largest stone ever brought to light. The Bod well 
Granite Company recently quarried a shaft of granite 
which is the largest piece of stone ever quarried any
where. and, if erected, will be the highest, largest, and 
heaviest single piece of solid stone standing, or that 
ever stood, so far as any record can be found. In 
height it considerably exceeds any of the Egyptian 

obelisks. The tallest of these, which was brought 
from Heliopolis to Alexandria by Emperor Constan
tine, and afterward taken to Rome, where it is still 

standing, is 105 feet 7 inches hlgh . while the Vinal
haven shaft is 115 feet long, 10 feet square at the base, 
and weighs 850 tons. It is understood, says Stone, 
that the company quarried this immense monolith of 
their own account, not having an order for anything 
of the kmd, and they suggest that it would be a fitting 
contribution from Maine for the monument to be 
erected in honor of General Grant. 
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I.PROVED THILL COUPLING. 

In the engraving is shown a simple and effective cou
pling for attach ing th i l ls or poles to vehicles in such a 
way that they can not be accidentally loosened. The 
clip which is attached to the axle is provided with 
apertured ears, one of which is slotted from the aper-

MASON'S THILL COUPLING. 

ture outward. The thill iron is provided at its ex
trt>mity with a cylindrical cross bar adapted to fit into 
the apertures of the ears. To the thill i ron is piv
oted a latch, the motion of which is limited in one 
d i rection by a stud p rojecting from the iron, the latch 
being capable of swinging in the opposite direction, as 
shown in the detailed view. The latch and the thill 
iron taken together are thicker than the slot in the ear 
of the clip. 

When the iron is raised to a vertical position, it can
not be drawn out through the slot w ithout first turn
ing the latch as shown in the small figure. The thill 
iron can tht>n be moved forward and drawn out later
ally from the clip. '1'0 prevent ratt1 in�, a U-shaped 
spring is inserted between the end of the thill iron and 
the clip. 

This useful invention has been patented by Mr. Wil
liam Mason, of Clifton, Hamilton, Victoria, Australia.  

. , . , .  
A METALLIC 10INT OR COUPLING FOR WHEELS 

AND OTHER USES. 

The engraving.il1ustrates an improved joint or coup
ling, patented by Mr. John Wood, more particularly 
adapted to serve as a spoke for wheels of all kinds, and 
in consequence of its lightness and strength especially 
fitted for use on bicycles and similar devices. One view 
in the cut represents this joint employed i n  a wheel 
spoke, the other one showing i ts  llje in connection with 
tubular structures_ The essential parts of the improve
ment are : a straight rod, with one ,md screw-threaded 
and the other end provided with an eye, "and, passing 
throu gh this eye, a smaller rod bent back npon itsel f 
to form two sprin g  arms, bent at right angles near 
their ends, the ends being again bent at right angles 
and screw-threaded. In the application of the device 
to a wheel, as shown, the screw-threaded end of the 
straigoht rod is secured to the felly or tire, and the 
spring arms passed through the eye at its other end, 
the hooked ends of these arms being passed through 
suitable openings in the hub, to which they are secured 
by nuts. The eyes of the straight rods are angular in 

WOOD'S WHEEL AND METALLIC FRAU 10INT. 
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cross section, and the rods of the spring I!.rms are 
shaped to conform to the angularity of the eyes, which 
may be lozenge shaped, triangular, or any shape 
that will present a serit>s of shoulders to bind the 
two parts and prevent looseness and vibration. The 
relative position of the rods may be changed, if  de
sired, so that the straight rod will have its threaded 
end secured in the hub, when the ends of the spring 
arms will be attached to the felly, their hookp,d and 
threaded terminals then passing back through suitable 
openings and being secured by nuts: In inserting the 
rod and its spri ng arms in tubular structures, one end 
of the smal ler rod is passed through the eye of the 
other u ntil the bend is- reached, when the two parts 
are pressed together and passed along the upright to 
the transverse section, when they spring apart slIghtly, 
and their threaded ends pass through the openin gs, 
where they are secured by nuts, the threaded end of 
the straight rod being extended through a suitable 
opening i n  the other closed end of the tube or hollow 
column, and a nut  applied to bring the two sections 
together an d unite thp,m firml y. In a modified struc
ture the ou ter ends of the spring arms are simply bent 
at a right. angle, and rest along the i nterior of the tube, 
m aking a fastening i n  which there are no protruding 
ends of rods or n uts to interfere with the symmetry of 
the framework. This improvement is also designed for 
use in awning frames, show cases, tree boxes, fences, 
bridges, saw frames, turn buckles, and for a wide va
riety of other purposes. 

For further information address O. T. Thompson, 
Central National Bank, room No. 1, 63 l Pennsylvan ia 
Avenue, Washington, D. C. 

. ' . . . 
A CEILING CENTER-PIECE AND VENTILATOR. 

Our illustration shows a combined ceiling center
piece and ventilator, and ceiling trap door, Fig. 1 being 
a top and Fig. 2 a sectional view. It is designed for 
new or old ceilings, and consists of a ceiling plate 
having L-shaped slots, shown in the top view, and of a 
dished ornamental and perforated body having a regis
ter, and an indicator to turn the register and show its 
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position, and also having L-shaped lugs to engage in 
the slots in the ceiling plate. By taking out a screw, 
the body may be readily  detached from the ceiling, and 
the opening in the ceiling plate used as a trap door. 
This invention was patented February 4, 1890, by D. 
O'Leary, of Winchester, Cal. 

• · e  • •  
AN IMPROVED WIRE OR CABLE TIGHTENER. 

The i llustration represents a device for stretching or 
tightening fence wires, or ropes or cables on shipboard 
or elsewhere, prior to making them fast or to joining 
and splici ng them when broken. It has been patented 
by Mr. William Mason, of Clifton, Hamilton, Victoria, 
Australia. Fig. 1 is a plan view, and Fig. 3 a side ele
vation, showing applications of the device, Fig. 2 show
ing the movable pawl block, which in use is  connected 
to the main operat ing lever of the tight-ener. The 
stock is preferably of cast m alleable i ron, to which is  
pivoted a forked main operating lever engagi ng the 
side trunnions of a metal block movable bacl{ward and 
forward on the stock. This block has a central length
wise opening in cross form to receive the vertical and 
horizontal links of a tightening chain,  which also 
passes through an opening in the stock, and to the 
back end of the block is pivoted a pawl which has a 
notch in its free end to sli p  down over a vertical lin k  
and catch a horizontal one. At the hack ena of the 
stock is a box with a central lengthwise slot and a 
similar pawl pivoted to the back end of the box. The 
latter pawl is automatically l i fted by tmccessive hori
zontal links of the pulling chain, and locks behind 
them after they pass forward, while the vertical links 
pass freely through the vertical slot i n  the free end of 
the pawl, the pawl thus retaining the chain against 
backward movement while t,he lever with the other 
block and pawl are moved to engage with or behind 
another flat link of the pulling chain. At its forward 
end the stock has a lug which forms a fixed jaw of the 
wire or cable clamp, with a movable jaw fitted on an 
eccentric block bearing having a fixed handle, the ec-
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centric bearing being held to turn loosely on a pin or 
stud fixed in the stock. The edge of the movable jaw 
is preferably serrated, and i t  is tightened to the wire 
by swinging i ts handle. This description of the device 
covers its application in stretching one end of a wire or 
cable while the chain is hitched to a post or other fixed 
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object ; but when a broken cable is to be pieced or 
joined, an auxiliary clamp is employed for one end of 
the broken wire or cable. Whichever way the device 
is used, it may be worked by one man, who may also 
easily secure the wire or cable stretched by it. 

. � . . . 
AN IMPROVED CAN OPENER. 

This device is so constructed that a fulcrum for a 
lever purchase is secured i n  the center of top of can, 
and a knife, which may be easily and quickly adjusted 
and locked to any size of can, is set, when cutting, at 
three distinct angles, for securing a shearing cut. This 
reduces the exertion required to a millimum, and 
causes the blade to retain its relative position while 
cutting without effort. It has been patented by Has
brouck Alliger, of Rond out, N. Y. (New York office, 
125 Chambers Street). The device is shown in perspec
tive in Fig. 1, and consists of a main bar with a handle 
at one end and an angled pivot pin at the other end, 
and having a toothed surface or ratchet along its under 
face, combined with a knife carrier with an opening 
sImilar to the cross section of the main bar, whereby 
the carrier may be passed over the pivot pin and slide 
along the main bar. The blade is attached to the car
rier at one side of the opening therein, and the handle 
of the carrier extends rearward at an angle thereto. The 
cutting edge of the blade is slightly inclint>d toward 
the outer edge of the can, the blade being also inclined 
transversely in the direction of the main bar, or pointed 
forward, whereby all l iability of the knife to work up
ward or out of its kerf is  avoided . By grasping opener 
as shown in Fig. 1, the pivot pin is easily pushed 
through the center of the can, and the blade, being 
held rigidly at right angles to the main bar, is easily  
pushed through the can where desired by pressing 
down on the main bar. The handle of the knife car
rier is then dropped on to or parallel with main bar, as 
shown in Fig. 2, and by grasping the tool with the 
right hand over both handles, as far back from the 
can as possible, the top of the can IIlay be quickly and 
easily removed. Should the blade become dulled, it 
may be sharpened in the same manner as any knife 
blade. 

PROF. HAZEN suggests that the force of a tornado 
IDay be largely diminished by the explosion of gun
powder or dynamite, j ust as the waterspout at sea is 
diverted and broken by a like d ischarge of explosives. 

3 .. , .. -.. ... 

ALLIGER'S " BEST YET " CAN OPENER. 
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AN IlI[PROVED RAILROAD TRACK. 

The accompanying illustration . represents a railroad 
track which is designed to be easily laid and repaired, 
and is so constructed as to prevent the spreading of 
the rails. It has been patented by Mr. Stewart J. 
Morse, of St. James, La. The t.rack is wholly 
of metal, and has two longitudinal sleepers 
supporting the rails, the heads of which 
only project above the sleepers. Each of 
the sleepers, a.s shown in the sectional view. 
is made of two upright plates slightly in
clined toward each other to form a narrow 
slot, and to engage the under side of the 
head of the rail, the lower edges of the 
plates having outwardly bent flanges or 
feet. At suitable distances apart i n  each 
sleeper are transverse openings to admit a 
key plate having downwardly extending 
bosses on its outer ends abutt ing against 
the outside of the sleeper plates. On this 
�ey plate rests the tie, projecti ng beyond 
the sleepers, lugs being formed on each of 
the sleeper plates directly above the lugs or 
bosses of the key pl ate, and the t ie  being 
secured in position by bolts passing through 
tJle top and bottom lugs and the tie. To 
further hold the sleeper plates in position, 
short plates and key-plates are employed 
between the ties, and secured by bolts, 
by which means the ties can be placed 
farther apart. At the j u nction of two sleeper sec
tions a tie is used preferably double the width of the 
others and fitting into slots formed in the adjacent 
ends of the sleeper plates. Tracks thus made are de
signed also to prevent the easy tearing up or misplac
ing of the rail by mischievous persons, as to do this it 
would first be necessary to remove the earth in which 
the sleeper!! and ties are embedded. 

.. . . . . 
A PROPOSED PLAN FOR NON-SINXABLE SHIPS. 

The il lustration represents a plan of building vessels 
with practically two h ulls, one within the other, the 
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and in war vessels the siJes would be strengthened. on 
the truss plan all around the ship, the construction 
being thus designed as a protection against torpedoes 
and ramming. It is claimed that with this construc
tion the capacity of the ship will not be materially 
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d i m inished, while, should the vessel become water
logged throughout its whole outer chamber, it would 
still be kept afloat. 

. I .  I .  
Labyrinthine Deafne_ 

Mr. G. P. Field, M. R C. S. , Aural Surgeon to St. 
Mary's Hospital, communicates to the British Medical 
Journal a paper on the treatment of this form of deaf
ness with hypodermic inject.ions of pi locarpine. The 
results (told in most cases in  the patient's own words) 
are of a remarkable character. Persons who had heen 
deaf for long periods, 20 years and even more, and had 

to rely upon ear trumpets for anything they 
did hear, gradually, under the influence of the 
pilocarpine, recovered their hearing, and that 
in so marked a manner as to cause comment 
by those who were unaware of their being 
treated. Mr. Field hesitates to explain how 
the pilocarpine acts, but there seems to be 
little doubt of the correctness of his sugges
tion that it stimulates secretion by th6 mem
brana, and maintains this so well as to help the 
absorption of any solid waxy matter which may 
be lodging in the ear cavity . 

. . . .  .. 
AN IlIPROVED VEHICLE TOP SUPPORT, 

In ordinaril y  constructed vehicles, when the 
buggy top is  down, its weight i s  all far back 
from the bearing or prop, causing great strain 
on the back bow and also on the whole top and 
seat, which frequently bends and breaks the 
bow. The accompanying illustration repre
sents the application of a top support, which 
has been patented by Mr. Sam uel Sanders, of 
MOfltezuma, Iowa, designed to obviate this 

SHONE'S DOUBLE HULLED VESSEL. difficulty, and afford a good, easy rest for the 
top when down, and, even if the joints are 

space between the inner and outer hull being sufficient thrown so that the top drops down hard, it will 
to receive a portion of the cargo, but so proportioned not be damaged in the least. Our view represents 
to the wholll capacity of the vessel that the total filling the improvement applied upon a carriage when the 
of the outer h u ll with water, as it might be in case of top is up, and when it  is partly laid back, while the 
collision, would not cause the vessel to sink. It is a smal l figure is an enlarged vie\v of the attachment in 
patented invention of Mr. George Shone, of East St. place u pon the back bow. A shoe, preferably of mal
Loui�, Il l . ,  and our engraving shows plan, sectional, leable iron, is secured to the back bow by means of 
and perspective views. In a 10,000 ton boat the differ- clips and a screw, and this shoe bas d epending arms, 
ence in beam from present standards is designed to be the lower ends of which are bent forwardly. A slightly 
about twenty feet, ten feet on each side separating the curved yielding rod or �pring, adapted to be supported 
inner from the outer h ull, while in length the differ- by the rest or prop, is attached thereto at the forward 
ence would be from thirty-five to forty feet, 
the greater portion of this intervening space 
being at the bow. The bottom of the central 
hull  is also raised above that of the outer 
one, and its top is carried above it. Bulk
heads are used partly to strengthen the ship 
and partly to divide it  into com partments, 
thelle bulkhE'!ads also extending across the 
space between the h u lls, but here they are 
preferably not made water-tight, but have 
small openings by which the side compart
ments will be connected with each other, so 
that any water admitted into one of these 
compartments may flow gradually, not 
rapidly, into all the others. This provision 
is made so that the ship, if the hull is stove 
in, will not be dangerously depressed at the 
point where damaged, but may be kept 
trim. By means of suitable water-tight 
decks the space between the hulls can be 
d ivided horizontally, freight being intro
duced thereto by m eans of suitable water
tight hatchways. The decks are braced 
with diagonal beams, by means of which 
the structure is considerably strengthened, BANDUS' VElIICLE 'lOP SUPPORT. 

end of the spring by a strap and buckle, the strap pass
ing through an elongated slot in the spring. The rear 
end of the spring is attached to the depending arms of 
the shOll by means of ferrules or clips. This device, as 
will bE" seen, can be readily attached to any back bow, 

and by its use the weight of the top is 
thrown so far back as to entirely prevent 
damage to any of the parts when the top is 
thrown down. The device also im proves the 
looks of the carriage, particularly when the 
top is down. Although the im provement 
has been but recently patented , it is said 
that some large orders have been already 
received for sets of these supports. 

. � . ., . 
IlI[PROVED STEAlI[ FOOD COOKER. 

WIl give an engraving of a new steam food 
cooker recently patented by Olive C. Chris
tin, of Bodie, Cali fornia. 

In the engraving portions are broken away 
to show the interior construction. This in
vention is designed to cook several different 
varieties of food at one operation, without 
imparting the flavor of one to another. 

The in vention consists of a boiler and 
two or more cooking sections arranged one 
above the other on the top of the boiler. 
The lower section is provided wit.h pass-
ages leading through it and arranged to 
deliver stE'am to the u pper section without 

communicating with the lower section. Each section 
is d i vided into compartments, the steam entering the 
lower compartment separately through the perforated 
bottom. Stp.am is admitted to the com partments of 
tho u pper section through the passages referred to and 
through apertures in the bottom. 

The central compartment, which extends downward 
through the sections and projects a short distance into 
the boiler at the bottom, forms a soup vessel. The 
cover of the soup vellsel is made flat and adapted to 
receive a coffee pot or other cooking vessel . By means 
of the conical cover the steam of the upper section is 

CRRISTIN'S STEAlI[ FOOD COOKER. 

deflected so as to strike the coffee pot resting on the 
cover of the soup vessel. The pa!\sages lead ing th rough 
the lower cooking section are clearly shown in the de
tail plan view. 

By means of this improved cooking vessel, six or 
eight different kinds of food may be cooked at once 
without i nterfering one with the other, thus greatly 
economizing space, t.iw e  and labor. 

e • •  , • 
Mortoary Gold. 

The French scientist, Mr. Victor Mennier, as the re-
sult of careful  inquiries, asserts that the 
American dentists insert in American teeth, 
each year, the enormous amount of 800 kilo
grammes (about 1,800 pounds) of the precious 
metal, which represents nearly $450,000. This 
gold is never recovered, of course, but is 
buried with the person in whose mouth it is 
placed. Making allowance for the rapid in
crease of the population of the United States 
and for the continued deterioration of Ame
rican tE'eth, it appears that in less than 
one hundred years the American cemeteries 
will contain a larger amount of gold than 
now exists in France. 

• • • • • 
CHIMNEYS, to be safe from fire and draw 

well, should be not less than sixteen inches 
t;quare inside and built up from the cellar. 
Use good brick with clay, instead of mortar, 
up to the comb. Plaster it inside with clay 
mixed with salt. Top with the best brick 
well wet and laid in cement. Do not let 
wood come too close to the brick, and don't 
let the stovepipe come nearer than eighteen 
inches to the ceiling. 
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Making an A&trac'lve DODle. 

A farmer. whose years have scarcely reached middle 
life, and who owns a farm of moderate value, asks for 
a statement of the attractions of a useful character 
which he may connect with his home, which will make 

it a real hom'3 for his growing children, and without 

incurring heavy expense. He proposes to effect his ob

ject by planning, planting, and pleasing CUltivation. 

a.nd in-door allurements. 

flrst vat, with the result that the white lead is pro- I As to armorclads, England has 77 ; France, 48 ;  Russia, 
duced direct and the acetate of ammonia separated at 45 of some kind ; and Germany, 40. 
the same time for re-use as before. In either case, These actual nnmbers show England by no means 
after the white lead has been precipitated, the mother equal to a combination of France and one other. 
liquor is drawn off and the unwashed white lead is But, even supposing it is urged that useless small 
passed through filter presses to extract from it al l the vellsels have been included in the lists of the foreign 
mother liquor. The pressed lead is then put in a powers, and that in tonnage England stands far 
washer and agitated by stirrers in cold water. After better than is here represented ; suppose it were 
eight of these agitated washings, the white lead is even conceded that she is equal or superior to any two 
again passed through the filter presses and through a others, is there any guarantee in this faet that we 
hydraulic press, from whence it is removed to the dry- might not be starved 1 To attack commerce distributed 
ing room, and, when dry, is ready for use. The result  over the world is far easier than to defend it. Are we 
is a pure white lead, free from crystals and produced to risk so great a danger without any guarantee ? If 
in a few hours, as against months by the ordinary we were starved into an ignominious, ruinous peace, it 
method, the cost of production being also much less. would be very little consolation to have it proved to us 
The process and the products have been examined by that our fleet, reckoned up in the proper and most 
severa� leading chemists. All the operations in the scientific way, was more than as strong as any two 
manufacture of lead under this process are done in the powers, which was all that we had Bimed at. Why do 
wet, so that there is no dust, and therefore no danger we aim at any such arbitrary st<,lldard, which has no 

A proper answer to this req uest would fill at least 
one volume. But  we may briefly allude to a few points. 
Of the out-door attractions, and among the best, are 
the elements which constitute a neat, well managed 
farm-neat fences, good crops, absence of weeds, , and 
general success. Young persons have quick eyes, and 
they draw ready conclusions, and they at once appre
ciate the difference between pleasing success and slip
shod failure. Those who see disorder around thE-m 
through the year, and from year to year, will rarely 
tind plea8ure in the business that pervades the premi
ses. On the other hand, neatness and skill, in connec
tion with the growth of handsome crops, fruit.-beariIig 
orchards, and a few luxuriant shade trees, will present 
strong attractions. A well-selected, well-planted, and 
properly cultivated fruit garden should be connected 
with every country residence_ Hardy and productive 
varieties, which can be rel ied on to give fine fruit 
throughout the entire year-the small berries in early 
summer, followed by late summer and early autumn 
stone fruit, and the abundant throng of the many 
larger ones in autumn, lasting through winter and into 
spring-constitute all together some of the strong 
charms of l iving in the country. 

to health from that source.-Chem. Tr. Jour. particular meaning in it, un!ees we suppose the whole 
• I • , • fleets of both belligerent sides to be drawn up com-

OUADNTAL ELECTBOLIEBS. plete and then and there to flght it out 1-a proceeding 
The' illl1strations represent two out of a great variety which would no dOllbt simplify the question for Eng

of electroliers shown at the Edinburgh, Scotland, expo- land, bllt would be the last thing to be desired by her 

Among ornamental attractions are the well kept 
lawn and shrubs which more immediately surround 
the dwelling. While adding much to the beauty of 
the place, they need cost but l ittle. The selection of 
shrubs may take in those only which are vigorous and 
hardy. and which will require but little care after 
planting, except an occasional training into proper 
shape. The hand mower will give the lawn the beauty 
of a green carpet. The cultivation of flowers in a few 
circular beds cut in the turf will  depend on the taste 
and preference of the occupants. Some young people 
will have a strong predilection for botany-for a collec
tion of native plants-and whenever this is the case, 
every facility should be afforded. Many native plants 
possess surpassing beauty, and have strong attractions 
to the mere florist. Others will be drawn to the cul
ture of early bulbs, some of which will bloom annually 
year after year with little or no care, such as the cro
cus, snowdrop, Siberian squill, and early tulips. 

All these plantings may be used at slllall expense to 
render country homes attractive, and by properly 
grouping all together, the residence which otherwise 
might be a very plain home, might be converted into 
a geUl of neatness. 

A large opportunity for pleasure and delight is to be 
derived from domestic animals-horses and cattle 
among thtl larger ones, and those not less i nteresting 
to many persons in the various smaller animals. chick
ens and doves, canaries and song birds generally. 

Another point of great importance is the cultivation 
of the sciences and everything connected with them. 
Where young people are growing up, they should be 
provided with a room specially for this purpose, which 
might be termed a museum or library, for books. study, 
and reading ; for drawing and sketching by those who 

sition. They are represented as showing the qualities 
and characteristics of Continental rather than English 
designs, and are in the Renaissance style. Both are 
handsomely done in gold lacquer, and the smaller one 

desire ; for minerals and plants, and specimens in en- has, in addition, a ruby center, which shows up well 
tomology for young naturalists ; for apparatus in che- against the gold. 
mistry and physics-all of which would be infinitely • ' .  I • 
better than frequenting vapid parties. There is no The Engll.h Navy. 

difficulty in accomplishing all these, if the owner him- Sir Thomas Symonds urges on the prime minister 
self has a taste for them, and the expense will be com- the weakness of our fleet, and its entire incapability of 
paratively trifling.-Country Gentleman. performing the duties which would fall on it in time of 

• • • , • war, namely, the blockading of ports, the protection 
A Ne'W White Lead Proce... of our commerce, and the supply of coal to fleets and 

The evils attending the manufacture of white lead coaling stations, duties out of all proportion to those 
by the D utch or stack process are too wel l known to arising in war in former times, when our commerce was 
require insisting on. They may be summed up as ex- about one-twentieth part of its present dimensions, 
pensiveness, tediousness, and serious danger to health. and when sailing vessels only were employed. In those 
Attempt!'! have been made from time to time to intro- days interruption of commerce meant commercial 
duce other methods of manufacture, which have been ruin. Now it means absolute starvation, if complete 
recorded by us. These, for the most part, have proved even for a few successive weeks. 
failures. Another process for attaining the desired Our desire is to indorse the general position taken by 
end inexpensively, quickly, and safely has just been Sir Thomas Symonds, and, as far as we can, to support 
brought under our notice. This process is the inven- him in the most necessary and important work he has 
tion of Professor McIvor, F. I .C. ,  and has been in .ope- done and is still doing in pressing for increased 
ration for the past nine months at the experimental strength in our navy, and increased protection to 
works. 47 Clapham Road, London. In this process of " England," for it is England herself rather than 
manufacture, which was recently inspected, the lith- " English commerce " which is concerned. Half a 
arge is first made from lead ore and then thoroughly dozen ships on one side or the other would not affect 
purified by washing. It. is then put in a vat which is the question.  England depends for her existence, her 
fitted with stirring apparatus, and a solution of ace- actual supply of food, on her trading ships. Stop 
tate of ammonia is run into the vat upon the litharge. them, and she must be starved, as surely as an invested 
The mixture is then agitated for six hours, so that the fortreslS. 
lead is absorbed into the 801ution, and it is allowed to Sir Thomas Symonds points out that in the great 
settle. The supernatant liquor containing the lead is French war it was only our commerce, not our actual 
then pumped over into a second vat, in which it is sub- food, that was at stake ; and yet Britain �hen hat! 206 
mit ted to the action of carbonic acid gas. By this battle ships to 180 possessed by the rest of Europe, of 
means the lead is precipitated and the acetate of am- which France had 60. Now we have 501, while France 
monia  recovered for use over again. If the litharge is I has 31>7 ; Russia 227-together, 584 ; while France and 
very pure, the carbonic acid gas is introduced into the Italy have together 570 ; France and Germany, 556. 

enemies. It may be asked, then, what I!tandard can 
be taken ? To this we should reply, that this must en
tirely depend on the task to be performed. Lord 
Charles Beresford gave us clearly to understand that 
not very long since-in fact, during the time of the 
present government-there was no settled plan as to 
what should be done if war broke out. This state of 
things is intolerable-it is madness. -The Engineer, 
London. 

Dow Deer Act In a Snow Storm. 

From a gentleman recently down from the moun
tains, the Marysville Appeal learns of the strange 
experiences of various sorts of wild animals during the 
winter. " Deer, when caught in a blinding snow storm, 
huddle together and tramp round and round in a cir
cle, beating down the soft snow, so that when a very 
heavy fall occurs during say twelve hours, they find 
themselves in a snow pen, with walls above them ; and 
if they commence to tramp on top of several feet of 
snow during a storm. they often find themselves in a 
corral of snow, with a wall surrounding them to a 
height of ten or twelve feet when the storm clears off, 
being virtually imprisoned in a snowy prison pen, 
from which escape is impossible until the spring thaw 
of the season. 

" There lives an old miner on Canon Creek, in Sierra 
County, several miles above Brandy City, who was 
taking a stroll near his cabin last winter after one of 
the heavy snows, when he came across one of these 
deer penl! in the snow, and there i mprisoned were sev
enteen deer of various sizes. They were in a circular 
pen of snow, with walls fifteen feet high. Upon the 
man's appearance the deer became quite excited, and 
huddled together and dodged from one side of the pen 
to the other. However, as hun�er came upon them 
they became more docile, and the frequent visits of the 
miner, with boughs and buds from adjoining trees, 
which he threw into the pen as food, caused the deer 
to become regular pets, and to watch for the visits of 
their protector. After a while the man placed a ladder 
in the pit, and spent a great deal of time in handling 
his pets. Occasionally he would take one out for food, 
as meat became scarce, and in this way used several of 
the deer, but he had most of the deer yet in a state of 
domestication. It is said he has a deer ranch in his 
mouutain home, much after the fashion of a cattle 
ranch on a small scale." 

The Appeal is also informed that a similar hand of 
deer was found in one of those deadly snow pits near 
Washington, Nevada County,' and was likewise res
cued. The streets of Downieville were enlivened last 
winter by the appearance of deer which were driven 
from the mountains down to the river towns by starva
tion, and domesticated by kindness and food. As the 
snow has been disappearing, many carcasses of deer 
have been found where they have perished in the 
deadly snow corral. The heavy and sudden snows of 
the past winter have caused fearful mortality among 
the deer which did not e�cape the lower altitude.
MarYS'Dille (Cal. ) Appeal. 

. , . . .  
'l'he Phono�raph a. a DI •• emlnator 0" Dbeaee. 
It i� reported that the Philadelphia park commis

sioners have ordered the disuse of the public phono
graphs heretofore in Ilse in Fairmount Park, on ac
count of the danger of their serving to disseminate 
disease. This danger is doubtless very slight, like that 
of inj ury to the ear, and probably neither danger is 
worth consideration if the instrument is kept reason
ably clean and used properly ; but its promiscuous use 
in a public park does not seem to admit of perfect 
security in this respect, and the announcement that 
the phonograph company intends to substitute a plate 
ear piece for the penetrating one now in use, avowedly 
for the reason that there are persons who object to the 
present form, goes to show that the Philadelphia com
missioners are not the only people who entertain the 
idea of danger in the phonograph_-N. Y. Aled. Jour. 
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<SJ,o&!&!eeponbence. 
Clearing Wallte Plpell. 

To the Editor of the Scientiftc American : 
The last issue of the SCIENTIFIC AMERICAN, under 

the caption " Valuable Points by a Plumber," gives di
rections for clearing waste pipes by the use of soda lye. 
Experience prompts me to suggest the use of potash 
lye instead. The saponifying effect is more complete, 
and the result more easily washed a.way than if the less 
energetic soda lye be used. LoUIS DERR. 

Pottsville, Pa., August 11, 1890. 
.. . . . .  

How Snake. (lUmb. 

To the Editor of the Scientific American : 
In the SCIENTIFIC AMERICAN of August 2, 1890, page 

69, Mr. John E. Garside describes the black snake's 
manner of tree climbing, yet he does not state how the 
snake with its smooth and highly polished abdominal 
plates holds on to the bark. It is not by simply press
ing its body close to the bark, but by turning its ab
dominal plates to a certain angle, so that their sharp 
edges catch upon every little ridge or prominence in the 
bark, thus giving many points of support. The plates 
or BCutelllB on the under surface-the black snake has 
170 to 200 of them-and the ribs, are to the snake what 
the feet are to the millepede. 

When a snake glides through grass or over rough 
ground, it propels itself forward by pressing the curves 
of its body against resisting objects, the same as in the 
act of swimming. A snake cannot climb the trunk 
of a tree with the same rapidity with which it moves on 
the ground through grass and bushes, because it has 
no lateral support with which to propel itself. On the 
ground it has a double mode of propulsion, while on 
the tree but one. I have sometimes seen snakes in 
climbing move in the manner of an earth worm, that 
is, by alternately lengthening and contracting the 
body. The posterior abdominal plates having been 
firmly fixed, the a.nterior portion of the snake is 
stretched upward, takes a firm hold with its plates, 
when the posterior portion quits its hold and is drawn 
upward and again anchored, and the movement re
peated. 

Mr. Garside is wrong in his supposition that the black 
snake climbed the tree " to get in a posi tion to catchfiies, 
in which the place abounded." The black snake never 
wastes its time at fiy catching ; it is not iusectivorous. 
It feeds upon young and old birds, rodents, frogs, and 
small snakes. Th£'l snake probably was on the watch 
for certain birds that were likely to be attracted by the 
numerous flies. C. FEW SEISS. 

Philadelphia, Pa. , August, 1890. 
• • • • •  

Fu rther Keporu f"rom Amatenr ElectrlellUUl. 

To the Edit01' oj the Scientific American : 
I have had splendid success in making induction 

coils as described in Mr. Hopkins' superb work on such 
subjects. My method, which is a slight modification 
of Hopkins', is as follows : 

The spool is placed in a screw-cutting lathe, geared 
to cut a very fine thread. No. 36 B. and S. bare wire 
is arra.nged to feed from the spool it is shipped on, 
through a hole in a piece of hard wood placed in the tool 
post, on to the spool in the lathe. When all is made 
ready, a thin coat of shellac varnish is put on the spool 
and the wire wound as rapidly as one wishes, the whole 
length of the spool. If the spool is a long one, the 
varnish may be fed just ahead of the wire as you pro
ceed with the winding, and as the last few turns are 
put on, the entire winding is covered generously with 
shellac. After waiting a few minutes for the varnish 
to set, the layer is covered with writing paper, the 
gear reversed and the process repeated until the 
desired number of layers have been wound. I have 
jnst finished a spool containing 9,000 turns of wire, 
which was wound in a part of one forenoon, and much 
other work tlone while the varnish was drying. The 
lathe was run as rapidly as I could make it go, which 
would be out of the question if silk-covered wire had 
been used. These points, together with the fact that 
bare wire is so very much less expensive than covered, 
make the above an admirable method of winding coils 
of fine wire, and for which I, for one, am very grateful 
to G. M. H .  HAROLD PLOWE. 

Peoria, Ill . ,  August 2, 1890. 
4 . . . ..  

To the Editor of the Scientific American : 
I noticed in your valuable paper of July 19 an 

article headed .. Electrical Workers will Please Re
port," and take this liberty to advise you as to a num· 
ber of experiments which I underwent in testing the 
eight-light dynamo, which I made per the instructions 
contained in SUPPLEMENT, No. 600. The dynamo was 
made by myself during my two years' study at the 
Rose Polytechnic Institute, at Terre Haute. Ind. I 
completed the working drawings, blue prints and pat
terns during the freshman year. I made everything, 
with the exception of the socket and lamp and oil cups. 
I might here mention that the wrought iron rings which 
I used in the armature can be purchased at any hard
ware store, but the diameter of bore was smaller than 

J'citntifi c �mtritatl. 
given in the instructions, thus increasing the weight 
of the armature. I used good, well seasoned maple 
on the shaft as an insulator, and the rings were 
firmly held together by long brass rods previously in
sulated, before inserting them in the holes. The field 
weighed 90 lb. before wire was wound on, and was 
made of soft gray iron. The armature rings were 
insulated from each other by paper as pel' Hopkins' 
suggestion, but to insure a good distribution of mag
netism, I shellacked each disk of paper as I put it on 
ring ; 12 lb. of No. 18 wire were used on the fields, a 
wrapping of shellacked paper being put around each 
layer, and wire thoroughly shellacked ; 3 lb. No. 20 were 
used on armature, and thoroughly shellacked. held 
down to avoid centrifugal force by fine brass wire and 
adhesive tape. I put an incandescent lamp on top of 
machine, and lighted it by a shunt from the main cur
rent. A wooden cap was screwed on top of fields, under 
which the fine taped wire (such as used as hangers for 
incandescent lamps) was laid, terminals connected to 
the two binding posts which you see on top of ma
chine, and other terminals connected to lamp socket. 
I believe this is all of any importance which is neces
sary for me to mention. The machine runs excellently 
as a motor, and requires a pressure of about 70 to 80 
volts to run it. I made a large fan 16 in. in diameter 
and keyed it to pulley, and it is now being used as a 
motor in the Express Publishing Co. , Terre Haute. 

Something which might be well to note is the speed 
of the machine when a pressure of 130 volts is put into 
it. It speeds up to the enormous rate of 7,500 revolu
tions per second. I soon found this was far too fast, 
and cut the speed down to 2,500 by making a rheostat 
of 15 lb. of small galvanized iron, which I made into 
small coils or spring, and put it in the field magnet 
circuit, that is, the current went in at commutator, 
thence to one pole, thence through rheostat, thence 
through second pole (or field), thence back to dynamo 
(or generating machine at t>lectric light station). I 
have made several bells, spark coils, etc. , but not. as 
per your sUlrgestion. Alll lighting house burners by an 
8 lb. No. 14 copper wire spark coil. I am now em
ployed at the Brush Electric Company, this city, and 
will probably find some time to experiment on Mr. 
Hopkins' suggestions in his " Experimental Science, " 
and should you wish any of my tests, I will gladly 
furnish you with report. EDWARD S. ALLEN. 

Cleveland, Ohio, August 2, 1890. 

Career of" a Billiard Ball. 

There are few men or things that are called upon to 
roll into more close corners or queer situations than is 
a billiard ball. That is, of course after it has become 
a full-fiedged billiard ball. Its career prior to this is, 
of course, rather monotonous. An elephant, either in 
Africa or Asia, carries it with him in his wanderings, 
very uear to his trunk. It is then known as a tusk, 
and has been the cause of some tall lying in the way 
of elephant .stories told by various persons, of whom 
Rider Haggard is now the foremost representative. 

The transition from being an elephant's tusk to being 
a billiard ball in good standing is not sudden. It takes 
time to effect it. In the first place it is not every tusk 
that is suitable to make a billiard ball from. There are 
several factories in New York City, and they say that 
it takes a good while to turn out a perfect ball. The 
firms here, however, have to do but pa.rt of the work, 
for they get the tusks that are of the proper quality 
sent to them cut into sections, each section being large 
enough to allow of the turning of a single ball out of 
it. Most of this material comes from Hamburg. The 
ivory is so marked that the turners here know what 
part of the tusk each piece comElS from, and in this way 
can calculate as to the grain and quality of the article. 

It requires skilled labor to turn out a billiard ball.  
One-hali of it is first turned, an instrument of the finest 
steel being used for the work. Then the half-turned 
ball is hung up in a net and is allowed to hang there 
for a year to dry. Then the second half  is turned, and 
then comes the polishing. Whiting and water and 
a good deal of rubbing are necessary for this. It is 
necessary in the end that the ball shall to the veriest 
fraction of a grain be of a certain weight. 

It is after being placed on the billiard table that the 
real life of the billiard ball commences. There arEl 
pores in ivory just a8 there are in the epidermis. These 
may close, and then, if in a hot room. the ball is likely 
to crack, or it may crack by reason of concussion with 
other balls. During the first stage the billia.rd ball 
may mix in almost any society. It may gyrate under 
the magic cue of a Slosson, a Schaefer. a Vignaux, or 
some other champion, or it may be toyed with by fair 
dames in private billiard rooms in swell houses on 
Murray Hill. 

When it cracks it drops a step lower. It is sent to a 
factory and a small fraction of a nick is shaved off from 
it. You next SE.'e it in some some second-rate billiard 
room on Sixth Avenue. Finally it rolls even lower and 
into some second-hand shop, and thence into a Bowery 
saloon, where " crooks " manipUlate it to the dismay 
and discomfiture of visitors from the rural districts. 
The rest is soon told. The balls become cracked, de
crepit, and practically useless for the purpose for which 

I I, 
they were made. Then they are bought up by dealers, 
are cut up and made into smaller articles. If the worst 
comes to the worst, they can be burned an j used in the 
making of ivory black. A checkered life enough is 
that of a billiard ball.-Mail and Expre�s. 

. ' . '  . 

Meat Preservatives. 

According to Mr. E. Polenske, the composition of 
some of the preparations employed in commerce for the 
preservation of meat is as tollows : 

SOZOLITHE. 
Sulphite of ammonia . . . . . . . . . . . . . . . . . . . . . . . . . 37'3 per cent. 
Sulphurous acid . . .  . . . . .  . . . . • • . . . . .  . . . . . • . . . . . .  39'7 " 

.. 

Soda . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 

CONCENTRATED BERLINITE. 

Crysta1l1zed borax . . . .  . . .  • .  . . . . . . . . . . . . . . . . . . .  82'7 per cent. 
Boric acid. . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  9'8 " .. 

Chloride of sodium. . . . . . . . . . . . . .  . . . . . . . . . . . . .  7'5 " .. 

PORCHEL BERLINITE. 

Chloride of sodinm . . . . . . . . . . . . . . . . . . . . .  . . . .  45'9 per cent. 
Nitrate of potash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32'3 " .. 

Boric acid . . . . . . . .  . . . . . . . . . . . . . . . .  . . . • . . . . . . . .  19'3 .. 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . 2'5 .. 
THE " MINERVA " CHINESE PRESERVATIVE POWDER. 

Chloride of sodium . , . .  . . .  . . . . . . . . . . . . . . . .  . . .  25 per cent_ 
Boric acid . . . . . . • .  . .  . . • . . . . . .  . . .  . . . . . . . . . . . . . . .  17'7 " .. 
Sulphate of soda . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31\'8 . .  

Sulphite .. � . . .  . . . . . . . . . . . . . . . . . . . . . .  . .  . .  9 '2  . .  

Water. . . .  . . .. .  . . . . .. . . . . . . ..  . . . . . . . . 0 . . . . . .. .  , o .  9°3 " " 

AUSTRALIAN SALT. 

Crystallized borax. . . . .  . .  . . .  . . . . . . . . . . . . . . . . . . .  94 per cent. 
Chloride of sodium . .. . .  ' " ''  .. . . . . . . . . . .  .. .. ..  . . . . . . .  5'0 ,. " 

With 0'5 per cent of some hydrocarburet. 

RUGER'S BARMENITE. 
Boric acid . . . . . . . . . . .  . . . . . . . . . .  . .  . . . . . . . . . . . .  50 per cent. 
Chloride of sodium . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " 50 "  .. 

THE TRUE AUSTRALI.A.N MEAT PRESERVATIVE. 

According to analyses of three specimens from dif
ferent sources, this is bisulphite of lime. This is what 
is unwittingly employed in solutiont! by butchers. on 
summer afternoons, for painting their meat. It is sold 
to them under various fantastic names. The liquid is 
nothing but a solution of lime in sulphurous acid, and 
is used every day in brewing, as a diSinfecting agent. 
The bisulphite of lime, applied to meat, preserves it  
from the attack of flies and keeps it looking well. 
There is no danger attending the use of it, since a por
tion of the sulphurous acid volatilizes, and the sulphite 
changes into SUlphate of lime. or plaster, which,  as 
well known, is innocuous. A simple washing, more
over, suffices to remove the sulphite completely at the 
moment of preparing the meat. This preservative 
agent is particularly valuable during the heat of sum
mer, and the use of it can be very safely recommended. 
In commerce, it is found in a more or l:Jss concentrated 
solution containing : 

No. 1. No. 2. 
Sulphite of lime . . . . . . . . . . . . . . 36'73 11'04 yer cent. 
Sulphurou8 aCld . • . . . . • • • • . . . .  20'46 30'04 , to  H 

-Chronique Industrielle. 

Production of" Slate. 

The statistics gathered by William C. Day, for the 
new census, place the total value of all slate produced 
in the United States in 1889 at $3,444,863. Of this 
amount, $2,775,271 is the value of 828,990 squares of 
roofing slate, and $669,592 is the value of slate for al l 
other purposes besides roofin g. 

As compared with the statements of the tenth census 
report of 1880 on stone, the roofing slate product of 
1889 is nearly twice as great in number of squares and 
in value. 

T welve States at present produce slate. A line 
drawn on the map from Piscataquis County. Maine, to 
Polk County, Georgia, and approximately following 
the coast outline, passes through all the important 
slate-producing localities, According to amount and 
value of product. the most important States are, in 
the order named, Pennsylvania, Vermont, Maine. New 
York, Maryland, and Virginia. In the remaining s ix  
States productive operations are of l imited extent, and 
in the case of Arkansas, California, and Utah, of very 
recent date. 

The twelve States referred to do not include all those 
in which merchantable slate is known to exist, since 
discoveries promising good results for the future have 
been made in a number of other States, among which 
may be specially mentioned Tennessee, where opera
tions of production are beginning. 

The slate quarrymen of the country, and to a con
siderable extent the firms operating the quarries, are 
either Welsh or of Welsh descent, many of them hav
ing learned the methods of quarrying slate in the cele
brated quarries of Wales. 

The quarries are operated on an average of about 
220 days in the year. The idle days are the resu lt  of 
rainy weather and holidays. The firet day of every 
month is regarded as a holiday by the Welsh quarry
men, and no work is ever done by t.hem on Satur
day afternoons. 

The average wages for the entire country paid to 
foremen or overseers is $2.48 per day, for quarrymen 
and millmen $1 . 56, for mechanics $1.64. for laborers 
$1.27, and for boys 76 cents. 
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THE EARLY JUSSION ESTAlILISBIENTS IN CALIFORNIA. 

We present, herewith, from photographs taken by 
Mr. W. J .  Rea, of Banta Barbara, views of some of the 
old mission houses established in California by the 
Catholic missionaries in the last century. 

The California mission began at about the period of 
the American revolution, and att·ained a wonderful de
gree of prosperity, but is now as much a matter of t.he 
past as are t.he Iroquois or Huron missions of the Nortb. 
Generally speaking, a rectangUlar building of eighty 
or ninety yards frontage, and about as deep, composed 
the mission. In one end was the church and partlon
age. The interior formed a large and beautiful court, 
adorned with trees and fountains, and surrounded by 
galleries, on which opened the rooms of the mission
aries, stewards, and travelers, the shops, the schools, 
store rooms, etc. , and the granary. A part, separated 
off and called the monastery, was reserved for the Indian 
girls, and here they were taught by native women to 
spin and weave, and received such other instruction as 
was suited to their sex. The boys learned trades, and 
those who excelled were promoted to the rank of chiefs, 
a dignity being thus given to labor that impelled all to 

I,it.tifi, �mtritJa. 
and other articles. The surplus was .spent in the pur� 
chase of necessaries for the mission. 

The mission of Banta Barbara, shown from two 
points of view in Figs. 1 and 2. was founded by Father 
Palou. In 1786, at the foot of a chain of arid mountains. 
The church l.!; of stone, with two towers and an exten
sive wing, tiled roofs and arched corridor. 

The mission of Santa Inez (Fig. 3) was founded in 
1797, on a beautiful prairie em bosomed in the hills, a 
perfect !;tarden of fertility. The building is similar to 
that of Santa Barbara, but differs in the appearance 
of the church. In front there was a large brick in
closure where the females bathed and washed. To the 
right were the gardens, tilled with choice fruit trees; 
and, on the left, a few clusters of Indian huts and 
tiled houses. 

The mission of San Luis Obispo (Fig. 4) was founded 
by Father Serra, and the church and barracks were 
begun in 1772. It is built near the extremity of a 
small pass through the hill, where the sun casts its 
burning heat in a degree almost insufferable. The 
mission, though formerly wealthy, is now of little im
portance. The buildings are in a decayed state, and 

[AUGUST 23, 18<)0. 
four years, O\'er 111,000,000 oz. of silver have been pro
duced from the Broken Hill Proprietary Mine-a 
record nearly or even exceeding that of the most 
famous of the Leadville mines. 

The European and American exhi bits are of a less 
systematic character than those of the colonies, being 
confined to comparatively few localities. The Harney 
Peak tin district in the Black Hills of Dakota shows a 
large series of specimens of the coarse, tin-bearin!,: 
granite which represents the most considerable find 
of the ore, of that metal made as yet in the U lliW 
States. This i!l very unlike the tin stuff of the older 
districts of Cornwall, but a similar condition appears 
to prevail in many of the Australian tin mines. The 
quicksilver mines at Avala in Servia-a comparatively 
new find of that metal-are exceedingly well represent
ed, the specimens of crystallized cinnabar being of the 
higbest beauty and interest. The great Bolivian silver 
mine of Huanchaca is, or rather is to be, represented 
by a characteristic series of specimens of the rich ores 
from which from eighteen to twenty-two tons of silver 
are produced monthly. This is one of the most yalua
ble mines in the world, and is in the comfortable posi· 

Fig. l.-SANTA BARBARA IIISSION-FRONT VIEW. Fig. 2.-SANTA BARBARA IIISSION-PERSPECTIVE VIEW. 

Fig. S.-IIISSION OF SANTA INEZ. Fig. 4.-1[lSSION OF SAN LUIS OBISPO. 

EARLY MISSION ESTABLISHMENTS IN CALIFORNIA. 

embrace it. Each mission was directed by two friars, 
one of whom superintenrled the mission building and 
the religious instruction, while tbe other superintended 
the field labors, in which he always took part, teaching 
by advice and example. The disci pline was severe, and 
the whole establishment was conducted like some vast 
factory. This, in modern times, has exci ted great out
cry ; but the missions have been abolished, and the 
Indians left to the " enlightened " men of our day, un
der whose care they have disappeared like tsmoke be
fore the wind. 

Around the mission building rose the houses of the 
Indians and of a few white settlers. and at variou s  
dilltances were ranches o r  hamlets, each with i t s  suc
cursal chapel.  In a little building by the mission was 
a picket of five horsemen acting as soldiers and 
couriers. The Indians of a mission were not all of the 
same tribe, but perfect harmony prevailed, and when 
the season of work was over, many paid visits to their 
countrymen, and seldom returned alone. In this 
way. the missions constantly received new accessions, 
for the good friars had the art of making labor attract
tiv�. When the crops were harvested, each mission 
sold or shi pped its breadstuffs. wine, oil, hem p and 
cordage, hides and tallow, and from the returns dis
tributed to the Indian II clothes,handkerchiefs, tobacco, 

everything about them bears the appearance of ne
glect. It is  surrounded by high and rocky hills. 

.. . . . .. 
InternaClonal ExhlbUlon oC Mlnlnc and MetaUurc. 

This exhibition, lately opened at the Crystal Palace, 
London, contains many objects of interest. Prominent 
in im portance, says the Engineer, is the contribution 
from New South Wales, which occupies an area of 
about 15 .000 square feet. Among its conten ts are the 
coals and bituminous minerals, especially the white can
nel-kerosene shale or petroleum cannel-which,  since 
the exhaustion of the bogbead mineral, is probably the 
richest gas-producing mi neral i n  the world, yielding 
over 15, 000 ft. of 48 candle gas or 150 gallons of oil per 
ton. This, however, is only a su bordinate product, the 
output of ordinary coal, mainly of a coking charac
ter, having attained to 3.635,000 tons in 1889, the area 
covered by coal-bearing rocks being t,stimated at near
ly 24,000 square miles. Gold mining, though still of 
i mportance, is less productive than formerly, owing to 
the exhaustion of the richer alluvial deposits, while the 
deep vein m ines yield refractory minerals, which can 
only be reduced witb difficulty. The most important 
of the newer mineral developments is that of the silver 
lead ore deposits in the Barrier ranges, near the west
ern boundary of the colony, where, during the past 

tion of having about 1 ,000 tons of silver in its reserves 
underground, besides undressed ores and tailings of 
considerable value at the surface. '.rhe chief drawback, 
namely, the extremely inaccessible position, the mine 
being situated in tbe Cordillera of Bolivia, about 
14.000 ft. above the sea level , has now been in great 
part overcome by a railway, 400 miles long, connecting 
it with the Pacific coast at Autofagasta, where very 
large reduction works have lately been started. 

.. , . ,  .. 
A Phonocraph to Record on TW'o CJIInder •• 
A phonograph to record on two cylinders simulta

neously, so that one may be retained as a fi le, or so 
tbat a message may be repeated from one cyli nder to 
another, is one of the most recent improvements in 
thitl line. The construction is said to permit of Iistenillg 
to the record on one cylinder and simultaneously there
with dictating a reply to the other cylinder, or to allow 
two persons to dictate at the same time. It will also 
repl'oduce two like messages simUltaneously, thereby 
greatly increasing the volume of sound, or a cylinder 
bearing a record tuay be placed in the phonograph 
with one having no record, and the record be repro
duced on the plain cylinder while the operator listens. 
This phonograph is II. patented inventiQn of Mr. James 
P. Magenis, of North Adams, Mass., 
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A GAS WELL BLOW· OUT AT l'ULASKI, N. Y. until  the outflow was finally st-opped by climatic The LIUle Toe. 

Our illustration represents a gas well blow-out which changes which diminished the water supply. The small toe in man has recently (Nature learns 
from Humboldt) been made a subject of study by Herr 
Pfitzner. It is well known that th umbs and great toes 
are two-jointed, and the other fingers and toes gener
ally three-jointed . In many human skeletons, however, 
the small toe is found to be two-jointed, the middle and 
end pbalanges being fused into one piece, though still 
distinguishable. This variety occurs in about 36 per 
cent of cases, and, as a rule, in both toes tlim ultane
ousIy ; and there are more instances among women 
(41 ·5 per cent) than among men (31 '0 per cent). One 
naturall y thinks here of shoe pressure causing union of 
two bones originally separate. But it appears that in 
chi ldren, from birth to the seventh year, and in em
bryos from the fifth month, the fusion occurs about as 

often as in adults. Further, the material of examina
tion was not from a class of people who wear tight 
shoes. Herr Pfitzner concludes that the smal l toe in 
man is in  cou rse of degeneration (Ruckbildung), and 
that wit hou t apparent adaptation to external m echani
cal infiuenlles. Processes of reduction are also observed 

occurred at Pulaski, N. Y. , 1D May last, and presented The history of this great lake is written by wave
some remarkable characteristics. The blow-out took sculptured topography and by lacustrine deposits. The 
place at 12 o'clock at night, when only two men were I Bonneville basin is surrounded by and interspersed 
at work, but, notwithstanding its violence, no one was with mountains. Form and substalice conspire to 
inj ured, and as one of the workmen had the presence prove that the lake had a beginning as well as an end, 
of mind to exti nguish his lamp, the gas did not take and before its inception the lake basin was for a long 
fire. The well was then 913 feel. deep, when the prin- time su bjected to the ordinary laws of sculpture by 
ci pal workman noticed the kinking of the rope, show- the action of rain. Nevertheless, the Bonneville shores 
ing that the tools, weighing 2,000 pounds, were rising, are almost unmoditied.-Min. and Sci. Press. 
indicating great pressure. He and his assistant im- • • • • • 
mediatel y fled, and, as described by the Pulaski Bismarck's Reclmen. 
Democrat, in an instant the roar became terrific, the The details of Prince Bismarck's present dietetic 
ai r was filled with gas, causing a dense fog, and stones regimen, says the British Medical Journal, may be 
and sticks and timbers fle w in every di rection. The interesting to those interested in the treatment of 
flooring to the derrick was blown into the finest kind- obesity. He says : .. I am only allowed to drink th rice 
lings. The crown pulley at the top of the derrick was a day, a quarter of an hour after each meal, and each 
blown off, and the casing, sol idly anchored down in time not more than half a bottle of red sparkling 
the hole for 640 feet, was blown hundreds of feet into Moselle, of a very light and dry character. Burgundy 
the air. Some of it was thrown about 300 feet south- and bebr, of hoth of wh ich I am extremely fond, are 
east of the well, while other lengths struck the high- strictly forbidden to me ; so are all the strong Rhenish 
way and plowed a ditch a foot deep 
right across street. The cap head 
buried itsel f by the side of the road, 
two feet underground, while the 
temper screw and rigging was em
bedded in the ground close by, but 
twisted all up like a rope. One 
length of the casing was nicely 
balanced on the walking beam. 
The roar is said to have sounded to 
those who lived near by like the 
explosion of a cannon. 

The next day it was found that 
the well had 913 feet of water, 
through which the gas boiled up 
with great force, and all around 
the well through the soft ground 
the gas bubbles came up freely. 
The wash of the boiling gas and 
water covered the mouth of the 
well with stones, some of which 
fell in  and thus added to the diffi
culties of the workmen in thei r sub
sequent efforts to . .  fish out " the 
tools at the bottom of the well-a 
work which was immediately com
menced, although the flow of gas 
has since become quite small. The 
well was cased to a depth of 600 
feet, each length of casing being 
twenty feet, and weighing ten 
pounds to the foot. All of this 
was blown up th rough the derrick, 
and it has ever since been a pro
blem among the local authoritiel! 
of the place as to what amount of 
actual pressure was developed in 
the well to prod uce such effects. 

_._. -
Auclent Lake Cliffs and Terrace •• 

The facility and certainty with 
which the vestiges of ancient water 
margins are recognized and traced 
depend on local conditions. The 
small  waves engendered in ponds 
and sheltered estuaries are far less 
efficient in t,he carving of cliffs and 
the construction of embankments 
than are the large waves of larger 
water bodies. The element of time, 
too, is an important factor. A sys
tem of shore topography from which 
the parent lake has receded is im-
mediately exposed to the obliterating influence of land 
erosion and gradually loses its character and definition. 

The wave-built terrace is distinct from the wave-cut 
terrace in that it is a work of construction, being com
posed entirely of shore drift, while the wave-cut ter
race is the result of excavation and consists of the pre
existent terrane of the locality. The wave-cut terrace 
is overlooked by a cliff rising from its upper margin, 
and only appears on the margin of an open basin 
broad enough for t.he propagation of efficient waves. 

The great Lake Bonneville (of the Quaternary 
period), in the division of the Great Basin of Utah, 
is known by the records on its ancient shore lines. 
All about the Great Basin of Utah the lower slopes of 
the mountains are skirted by level tracings-not a 
single line merely at a single level, as in the Coast 
Range of California, but a series of lines at many levels, 
testifying to a system of oscil lation of an ancient lake. 
The highest water line is 1 ,000 feet above the level of 
the Great Salt Lake, and over every foot of the in
tervening profile can be tra.c.ed evidence of the action 
of waves. The point of outlet of this ancient lake 
was at the northern extremity of Cache valley. The 
sill over which the water at first discharged was soft, 
and yielded easily to the wear of running water, per
mitting the lake level to be rapidly lowered, but even
tually a reef of l imestone was reached; by which the 
erosion was checked and held at a nearly constant level 

in the connected muscular system. 
The question arises, has the tend
ency reached its l imit, or have we 
merely the first act of a total de
generation of the fifth toe ? The 
author inclines to the latter view, 
but desires an extension of these 
researches among peoples who do 
not wear shoes or sandals, or have 
only of late begun to wear them. 
In living persons, it is not difficult 
to determine, by stretching and 
bending, whether the small toe is 
two or three jointed ; and in this 
way adequate data might be had 
for determining any percentage dif
ferences in occurrence of the old 
and new form in different races ; 
also for in vestigating the inhe"rit
ance of acqu ired characters, mem
bers of several successive genera
tions being examined. 

.. . ... 
Lumino us Water. 

Ernest Fahrig, in the Chemical 
Trade Journal, narrates tt.at, being 
in a dark room, having in his hand 
a sealed bottle partly full of a solu
tion of ozone in water, he idly shook 
it up ; whereupon a soft phosphor· 
escent glow of light floated above 
the surface of the water and per
vaded the space in the upper part 
of the bottle. The appearance was 
onl y  momentary ; but on shaking 
up the liquid a�ain i m mediately 
afterward, the light reappeared, al
though in m uch diminished inten
sity. Further repetitions of tbe 
shaking failed to produce any re
suits ; but after an inte rval of ten 
days, the liquid had apparently re
generated its luminous power, for 
the same f.lffects could be prod ulled 
with it, although weaker. The phe
nomenon was afterward observed 
in another way, and some specia.lly 
remarkable results were obtained 
by pouring a small quantity of an 
ozone solution into a glass beaker 
containing ordinary water. At fil'llt A GAS WELL BLOW-OUT AT PULASKI, N. Y. the cone-like projection of the solu-
tion, where it falls into the water, 

and Spanish wines, and even claret. For some years becomes luminous ; and then the light suffuses the 
past I have been a total abstainer from all these gen- whole mass as the liquids become thoroughly mixed, 
erous liquors, much to the advantage of my health and finally dying away. It is described as a soft phosphor
my • condition,'  in the sporting sense of the word. escent glow, which quickly spreadR over the mass of fluid 
Formerly I u sed to weigh over seventeen stone. By or gas, as the case may be, and as quickly disappears. 
observing thi8 regimen I brought myself down to u nder .. I • • .. 
fou rteen, and without any loss of strength-indeed, A CORRESPO NDENT of the Buildinu News (London, 
with gain. My normal weight now is one hundred and I England) wri tes to that paper asking for information 
eighty-five pounds. I am weighed once a day, by my I as to how best to get stains out of granite. Several 
doctor's orders, and any excess of that figure I at once correspondents reply. " Elbow Grease " says, .. You 
set to work to get rid of, by exercise and special regi- have a troublesome job before you in attempting to 
men. I ride a good deal, as well as wal k. Cigar smok- get smoke and soot stains out of granite. Try this : A 
ing I have given up alt.ogether ; it is debilitating and paste of 1 ou nce oxgall, 1 gill of strong solution of 
bad for the nerves. I am restricted to a long pipe , caustic soda, 1% tablespoonful of turpentine, with 
happily with a deep bowl. one after eailh meal, and I enough pipe clay to make it thick and consistent, scour 
smoke noth illg in it but Dutch Knaster tobacco, which well. "  . .  A Mason " is of opinion that " Washing is 
is light, mild, and soothing. Water makes me fat., so about as useful in getting stains of soot out of granite " 
I must not drink it. However, the present arrange- as tickling with a feather or fixing an electric belt 
ments suit me very well. " round the window sill. Pick out a place where the 

• ' . .  • stain is worst, and as a sample apply the following : 
Reat Cooked I .. a N ew Tin Pall. Mix together M pound whiting, � pound soft soap, 1 

At Elizabeth, N. J. , Everett Gordon, an engineer on ounce washing soda, and a piece of SUlphate of soda as 
the Jersey Central, his wife and son lately were poi- big as a walnut. Rub it over the surface you propose 
soned by eating some food which had been cooked in to treat, let it stand four and twenty hours, and then 
a new tin pail. They were attacked with severe cramps wash off. If it lIucceeds, try another portion."  " G. 
and vomiting. Prompt medical attendance saved their D. M. " replies that " Smoke and soot stains can be reo 
lives. An investigation showed that the victims were moved with a hard scrubbing brush and fine sharp 
suffering from lead poisoning. sand, to which add a little potash." 
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PHOTOGRAPHIC NOTES. 

Gleaning Negatives. -By the use of sodium sulphite 
in the developer, the staining of negatives from the py
rogallic acid is generally avoided. When such stain 
does appear, it is easily removed in a few minutes, 
sometimes in less time, by immersion in a bath of 
alum and citric acid. 

Alum . . • . . . • • • • • . • • • • • • • • • • • . • . • • • • • • • • • • • • . • . • • • • • • . • • • • • •  2 oz. 
Citric acid .. .. . • . . .. . . . .. . • .. .. . . .. .. .  . ..  .. .  • • • • •  • .  .. .. .. ..  • • • • • • .  . . • •  . . . ..  1 " 
Water . . . . . . . . . . . . . . . • • • • . • • • • . • • • . . . . . . • . • . • . . . . . . • • • • . . . •  10 .. 

Should a yellow stain appear in a negative after fix
ing and washing, it is due to the insufficient fixing out 
of the unacted-on silver, and is very di fficult to reo 
move. Negatives thus stained may be cleared by 
immersion in a weak solution of cyanide of potassium, 
ten grains to the ounce of water. Care must be taken 
not to let the action be too prolonged, otherwise the 
density of the negative will be reduced too much. 

be dissolved to render the solution sirupy. The liquid 
keeps well and does not decompose under the action of 
the air. Allowed to evaporate spontaneously, it leaves 
behind a solid white substance, which, when examined 
under the microscope, shows itself to be composed of 
an amorphous mass of filaments mixed with chloride 
of barium. but it does not appear that any combina
tion has taken place between the two substances. This 
solid substance dissolves in water without leaving any 
sediment behind. When the barium salt is precipi
tated by means of sodium sulphate, chloride of sodium 
is obtained in solution, and the gelatine does not then 
solidify in the cold. 

Removing Hypo f1·om (ielatine lfIilms.-In all the 
operations of intensifying or reducing negatives it is 
very essential that every trace of the fixing salt, hypo
sulphite of soda, be removed from the film if a har
monious result is to be obtained. Belitzki's method, as 
described in the American Annual of Photography, is 
recommended. 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32 oz. 
Chloride of lime . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300 grs. 

Add to the milky liquid thus formed a solution of 
sulphite of zinc (600 grains dissolved in from 80 to 100 
ounces of water), shake the mixture well and decant 
the clear solution. This supernatant solution of hypo
chlorite of zinc should be kept in glass stoppered bot
tles. One ounce mixed with sixty ounces of water will 
remove the last traces of the fixing soda. As long as 
the solution smells of hypochlorous acid; it remains 
active. 

A solution of bromine in water of a light sherry color 

is said to destroy hypo in the gelatine film. 
Herbert B. Berkeley.-We regret to learn of the death 

of Mr. H. B. Berkeley in England, who we believe first 
proposed the idea, about 1880 or 1881, of using sodium 
sulphite in the ·pyro developer as a preservative, which 
also rendered the developer capable of producing clear, 
stainless negatives. 

We well remember the slowness with which this new 
addition to the developer was adopted by the leading 
dry plate manufacturers of this country, who now uni
versally use it. Mr. Berkeley patented in England the 
addition of bisulphite of soda to the fixing bath, which 
has recently been recommended in connection with 
eikonogen-developed negat ives. He was also the first 
to practically demonstrate the possibility of develop
ing successful images on chloride of silver by means of 
the ordinary alkaline developer. 

Rev. T. F. Hal'dwich, author of " Hardwich's Photo
graphic Chemistry, " has also passed away. He wrote 
a very concise practical book applicable to the days of 
wet plate photograph y, which met with a large sale, 
and has now reached its n inth edition . Says the 
British Journal of Photography : " Of late years Mr. 
Hardwich's contributions have been almost exclusively 
confined to the improvement of the optical lantern, in 
which he continued to feel a deep interest. He looked 
upon the lantern as a great mp-ans of education, and he 
employed it extensively in his parochial work. The 
rough Durham m iners, with their wives Ilnd families, 
use!! to crowd to hear him, and the Vicar of Shotton 
was looked upon as a sunbeam who illumined the 
many dark shadows in their pathway. " 

Toning Aristotype Papel·.-According to Mr. T. C. 
Porter, i n  the British Journal of Photog1·aphy, a very 
pleasant brown tint may be given to the prints by im
mersing them after the first washing (which should be 
moderate) for a second or two in a solution made as 
follows : 

Hyp08ulphite soda . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 oz. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ]6 " 

to which add four or five drops of a saturated solution 
of potassium ferricyanide, then washing in running 
water for three or four minutes, and toning and fixing 
as usual in combined toning and fixing bath for such 
paper. Prints so treated should be in the first place 
considerably over-printed, as the ferricyanide bath 
much reduces their intensity. An accidentally over
printed print may be made into a satisfactory picture. 
After the ferricyanide bath, the prints seem to tone 
more readily than without it. 

A New Prope1·ty oJ (ielatine . -While studying the 
action of metallic chlorides on bromide of silver gela
tine, we have made' the discovery that gelatine will dis· 
solve cold in a solution of barium chloride. The con
sequences for photography which may arise from this 
peculiar property have induced us to examine into the 
matter further. Other bodies which present a simi
larity from a chemical point of view, such as the 
chlorides of potassi um, sodium, calcium, etc. , do not 
display this capacity for dissolving gelatine, nor do 
their iod ides or bromides. The chloride of strontium 
is, however, an exception, and possesses the same pro
perty as the chloride of barium, though in a much 
smaller degree. 

From these observations we have drawn two conclu
sions which may be of practical use in photography. 
These are : 

1. The presence of barium chloride in gelatine emul
sions should be avoided. We have sometimes found 
traces of  this compound i n  chloride of silver gelatine, 
and have then observed that the films have a tendency 
to detach themselves from the plate. 

2. The property we have observed might be employed 
in treating emulsion residues. 

It suffices to add barium chloride to the said residues 
to cause them to dissolve in the cold. If the liquid be 
then diluted till it be no longer viscous, the haloid sil
ver collects at the bott om of the vessel, and the dis
solved gelatine may be removed by washing and de
cantation. The employment of heat and acids may 
thus be avoided without causing the cost of money 
to be much raised. 

Finally, the chloride of barium may be employed for 
developing carbon prints in the cold, hut in this case 
the image shows a tendency to leave its support.-A. 
& L. Lumiere, in Moniteur de la Photog1·aphie. 

Reducing Overdens6 Negatives.-According to the 
Beacon, the following formula of L. Belizki's is said to 
possess several advantages over Farmer's well known 
potassium ferridcyanide and hypo. It must be mixed 
in the order given . 

Water. . . . . . . . . . • .  . •  . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . .  200 parts. 
Potas81um ferrlc-oxalate. • •  • . . . .  . . . .  . . . .  . . . • . . • .  • • .  . . • . . 10 •• 
Sodium 8ulphite (neutral) . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  s .. 
Oxalic acid. • . . . . . . • • • • . • • • . • • •  • • . • • • . • . • • . • •  . . .  • • • • . 3 •• 
Sodium hYP08ulphite. . . . . . . . .  . . . . . . .  . . • . • . .  • . • .  . . . . . .  50 •• 

It will retain its working strength if kept in the dark, 
and may be used over and over, so long as it has a 
green color. 

Various Eikonogen .Developers. -The use of eikono
gen as a standard developer for the gelatine dry plate 
is advised by many manufacturers, and as a conse
quence its consumption hi photographie estabfish
ments is greatly on the increase. 

In our own photographic work for nearly a year we 
have employed it exclusively in prE)ference to any other 
developer, and have secured uniform results. We have 
found it to be more economical than either the pyro or 
the ferrous oxalate developer. 

Since its first introduction eikonogen has been much 
improved. It is now supplied in clear, pale, yellowish
green crystahl, instead of the dark green powder, as at 
first. When the crystals are dissolved with the proper 
amount of sodium sulphite, a clear, light yellow solu
tion is obtained. The formula we now use is as fol
lows, based on 437 grains to the ounce : 

No. 1. 
Sodium sulphite (Merck's c. p. crystals) . . . . . . . . . . . • .  . . .  2 ounces. 
Elkonogen. . • •  . . .  . . . . •  . . . . . . . . . . . .  . . . . . . . . . . . .  . .  . . . . .  1 ounce. 
Water (distilled or rain water preferred) . . . . • • . . . . . •. . .  4 ounces. 

To develop an 8 by 10 plate, having had a proper 
exposure, take 4 ounces of the above solution and add 
1� ounces of water. 

Theu apply to the plate and continue it in the de
veloper until the picture acquires sufficient density. 
Six or eight plates may be developed successively in  
the same solution. 

It will be observed that no alkali is necessary, which 
is one of the latest improvements. In case the picture 
should appear too slow, or the plate be underexposed, 
then half a drachm at a time of the following solution 
lIlay be added until the desired detail is brought out : 

No. 2. 
Carbonate of potash . . . .  . .  . .  . . . . . . . . . . . . . . . . .  . . . .  160 grains. 
Water. . . . . . .  . . . . . .  . . . . . . . .  . . .  . . . . .  . . . . . . .  . .. . .  . . .  1 ounce. 

After two or three plates have been developed with 
the No. 1 solution alone, it is advisable to add a half 
drach m of the potash solution, since it will overcome 
the slowing effect of the bromine given off from the 
plate during development. 

It is also advisable to preserve some of the old de
veloper in a small bottle, and when starting with a 
fresh solution of No. 1, add to it 1 drachm of the old 
developer. 

Another formula advised by the Beacon, based on 
437 grains to the ounce, is as follows : 

A. 
Eikonogen . . . . . .  . . . . . . . . . .  . . . .  . . . . . . .  . . . .  . . . .  . . . . . . . .  ] onnce. 
Sodium sulphite. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 ounces. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22 

Dissolve the sulphite in the water, warm it; if in a 
hurry, and add the eikonogen, shaking till dissolved. 

With a solution of fifteen per cent  of barium chloride 
the solubility is so great that suJficient gelatine may 

B. 
Sodium carbonate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 ounces. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 
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For plates that have had an ordinary fair exposure 

use 1 ounce of A and B, and add 1 ounce of water. The 
developer leaves nothing to be desired, giving perfect 
detail and full density, within a reasonable time, while 
the deposit is of such a nature as not to lose much in 
the fixing solution. 

That the keeping qualities of solutions of eikonogen 
with sodium carbonate, after use, are greater than is 
generally understood may be known by the fact that we 
have recently developed a technically excellent nega
tive with a solut.ion that has been used over and over 
again, some part of which had been made for eight 
months. 

H. E. Gunther, in the Photo. News, recommends the 
following mixed hydroquinone and eikonogen devel
oper. It acts as powerfully as eikonogen without fog
ging the shadows, and yields the characteristic inten
sity of hydroquinone : 

Sodium sulphite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Eikonogen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Hydroquinone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
These are dissolved in-

100 grammes. 
]5 .. 
I) 

Hot water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,000 c. c. 

After cooling down, add-
Carbonate ot potassium. . . . . . . . .  . . . . • • • . . . . • • • • . .  50 grammes. 

In well stoppered bottles the developer keeps for 
months. 

Mr. Eugene Himly has ascertained that the addition 
of glycerine improves the keeping qualities of the 
eikonogen developer, while the addition also of yellow 
prussiate of potash acts as a preservative, gives clearer 
shadows, prevents fog, and produces more contrast in 
the high lights. His developer is made as follows : 

Water . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . .  1,000 c. c. 
Glycerine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Potassium meta-bisulphite . . . . . . . . . . . . . . . . . . . . . .  . 

Sodium blsulphite . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Eikonogen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Carbonate of potassium . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Hydroquinone. . . . . . . . . .  . . . . . . . . . . . . . . . . . . . • . . .  

Yellow. pr088iate ot potash . . . . . . . . . . . . . . . . . . . . . .  . 

100 u 
2 grammes. 

75 
" 

12 
00 
4 

40 
. It should be diluted with one or two volumes of 

water before applying to the plate, unless the plate is 
undertimed. 

From notes by Colonel J. Waterhouse, in the Photo. 
News, the following developer for bromide paper en' 
largements is stated to answer very well. It is pro' 
posed by Dr. Krugener : 

Distilled water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � oz. 
Sodium sulphite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 320 grs. 
Sodium carbonate (crystals) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  240 .. 
Elkono�en . . . . . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  80 .. 

and as required according to exposure, add 10 drops of 
a 1 to 50 solution of bromide of potassium to each 
1,000 c. c. of developer. 

The brown coloring of eikonogen crystals which has 
been noticeable of late results from oxidation, and h� 
a staining action on the gelatine film it is well to avoid. 

To clean the crystals it is only necessary to wash 
them once or twice with very little water. This re
moves the color, then the remaining clean crystals may 
be dissolved in distilled water, which will make a cleat 
developing solution. 

Keeping Qualities of Dry Plates.-As to how long 
gelatine plates will keep when properly packed, is 
stated by the Beacon to be thirteen years. Plates 
were coated in 1877, and when dry packed in pairs film 
to film, each pair being separately wrapped in yellow 
paper and then placed in specially good wood boxes. 
The boxes were tied up in brown wrapper paper, and 
in that condition, eight years after being made, the 
plates were taken across the Atlantic Ocean. Nega· 
tives made on them to-day are almost faultless, there 
being on one edge only a faint trace of the well known 
metallic appearance which some plates assume even 
within a few months of manufacture. 

Panoramic Instantaneous Camera.-This new in
vention, designed by Stirn & Lyon, of this city, is a 
compact and simple camera, arranged to take a pano
ramic photograph instantaneously on the roll able 
transparent film. It is 80 arranged that when the 
camera is rotated in a circle by pulling downward on 
a string, the film is carried in an opposite direction 
over a slit one-sixteenth of an inch wide behind the 
lens, the exposed film being simultaneously wound up 
on another spool. Some very curious res ults are oh· 
tained, and as it may be regulated to operate in one
fourth, one-half, three-fourths, or a whole circle, the 
angle embraced exceeds that of any wide angle lens. 
We have been shown a few interesting views of the 
East River Bridge and street scenes in New York, 
taken with this small instrument. 

. . .  , . 

Long Dle.nee Elee'rleal Power. 

The Elektrotechnischer Anzeiger states that the All
gemeine Elektricitats Gesellschaft have announced 
their willingness, in conjunction with the Oerlikon 
Company,to transmit 300 horse power from the Neckar 
at Lauffen to the Frankfort exhibition, a distance ot 
175 km. (about 109 miles), on condition that an ordinary 
overhead cable, 5 mm. in diameter, connecting the two 
places, is provided free of C08t. 
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HAlfDLmG !'I SH  T O  .AXE I'ERTILIZEBI. 

In the SCIENTIFIC AMERICAN of June 7, 1890, the 
Chase elevator was d�8Cribed as applied to the hand
ling of coal. The same apparatus has found a new ap
plication in the handling of .. menhaden fertilizers," at 
the fuctory of Joseph Church & Co., Tiverton, R. I. It 
is. perhaps. unnecessary to again go into minute de
tails in the description of this elevator, as the construc
tion of the one used in this case does not differ materi
ally from that em ployed in handling coal. 

Possibly some of our readers are not aware of the 
magnitude of the menhaden fertilizer industry. There 
are on the Atlantic coast no less than fifty establish
ments for catching menhaden and converting these fish 
into fertil izers. The firm of Joseph Church & Co. was 
the first to introduce steamers especially adapted for 
menhaden fishing. This enterprising firw was also the 
first to introduce the Chase elevator for discharging 
their fishing vessels, and so far as we are aware they 
are the only users of machinery of this class for this 
purpose , 

Our engraving shows one of these elevators convey
i ng fish from the hold of the fishing vessel. They find 
that by the use of th is elevator the entire fieet of 
st,eamers may be discharged in succession without be
ing obliged to wait one for another, whereas under the 
old system some of the vessels were 
obliged to lie up for two or three days 
at a time to wait for their cargoes to 
be d ischarged by the old hand method. 
During the height of the season it is  
found that by the use of this modern 
appliance for handling the materials, 
the vessels may be continuously upon 
the fishing ground, and they frequently 
succeed in bringing in  two loads in a 
day. The largest vessel of the fleet of 
Joseph Church & Co. has taken over 
500 tons of fish within twelve hours 
and delivered the same to the factory. 
This fact is mentioned to show the 
activity which prevails in this import
ant industry_ 

The fish season extends from May 
to November of each year. The fish 
are caught along the coast from Cape 
Hatteras to Eastport, Me. The United 
States Committee on American Fisher
ies, in its report, mentions that in 1881 
seventeen thousand tons of fish guano 
were used as the active ammoniacal 
matter in 284,000 tons of (ertilizer used 
in raising 2,272,000 bales of cotton. 
This gives an idea of what is done in 
one bruuch of agriculture, leaving en
tirely out of account the use of fertil
'tzer for corn, wheat, and other cereals. 

• • •  
AmeriClan Inven&lon. In Forelgll 

Coun&rle •• 

J'tiruiifi t �mtritIU. 
in newspapers and large spaces on the outer walls of 
buildings in aU the great cities of India. I heard the 
hum of the American sewing machine in the byways 
and broad streets of Bombay and Calcutta and Ran
goon. I saw American lamps for burning American 
petroleum hawked about the streets on wheelbarrows 
for sale in Yokohama and Tokio and Shanghai. I 
heard the clatter of the AIl�erican typewriter in Chefu 
and Tientsin and S watow and Aintab. I saw Ameri
can trum cars running in the streets of Tokio, and the 
American windmill pumping water on the bluffs of 
Yokohama. .1 was glad when I heard the click of 
Connecticut clocks keeping good time for Orientals, 
who are always behind. California canned fruits and 
Oregon salmon and Boston baked beans in hotels all 
over the East made me feel that home was not so very 
far away."-The American Mail. 

• I e  • ., 
Peril. oC ICleberc •• 

The steamer Portia, w hich lately arrived at New 
York, reports a marvelous escape from destruction by 
an iceberg off Fogo Head. Captain Ash says that a 
berg 150 feet high alid 600 feet long broke in three 
pieces j ust as the Portia, going at full speed, was 
passing it. One of the pieces, 200 feet long, which had 
Bunk, came up under the steamer, lifting her. She re-

121  
Corro .. oa &om Pure Wa&er. 

The purest water, aecording to the LocomotifJe, often 
is the most active in corroding and pitting plates, and 
this makes it probable that the active substance, in 
some cases at least, is air. It is well known that water 
is capable of dissolving a considerable am()unt of air ; 
in fact, it is this dissolved air that enables fish to 
breathe. It is not so wide1y known, however, that the 
oxygen of the air is more soluble than the nitrogen. 
If a small quantity of water be shaken up in a bottle, 
it dissol ves some of the inclosed air, and when this is 
afterward driven off by boiling. and analyzed, it is 
found to consist of oxygen and nitrogen in the propor
tion of 1 to 1 '87, instead of 1 to 4, as in the natural air. 
Thus the dissolved air, being more than twice as rich 
in oxygen as common air is, and being brought into 
more intimate contact with the metal by means of the 
water that holds it in solution, exerts a correspondingly 
more noticeable effect. 

It is probable, too, that water plays some other im
portant action in connection with the oxidation of 
metals, (or it hal! been found by recent experiments 
that pure oxygen will not combine with things it has 
the greatest affinity for, provided it is perfectly dry. 
Even the metal sodium, which has an intense affinity 
for oxygen, may be heated in it to a very high temper

ature without combination, provided 
sufficient precautiolls are taken to ex
clude the sligh test trace of moisture. 
It appears, therefore, that water plays 
a most important part in the oxida
tion ;)f metals by air-a part, indeed, 
that we cannot explain, and that we 
really know but little about. 

••• 
PaCen& SollCllUllc ProCe •• lon. 

It has been wittily said that the man 
who undertakes to be his own lawyer 
has a fool for his client. The same is 
true in a m ultitude of situations as 
well as in the practice of law, and we 
know of some em pty purses and broken 
ambitions to be the result of men un
dertaking to transact clerical and pro
fessional work which comes within the 
domain of vigilant and well pOilted 
specialties. In the domain of mechan
ical inventions and the patents with 
which to protect them this is painfully 
true, a.nd it  is even a matter of record 
that some of the cleverest inventors of 
our time have beggared themselves in 
h ealth , courage. and pocket by trying 
to secure their rights without the help 
of such expert intervention. 'A patent 
solicitor and attorney is of the first 
im portance to an inventor ; he it! post
ed as to the expense of any given pro
ceedings in his specialty, he can insure 
expedition as well as economy, and by 
his regular and watch ful attention to 
the Patent Office, he is often enabled 
to spare his client the trouble of insti
tuting what might prove to be wholly 
worthless claims, and hence the COID
plete loss of his invention so far as 
securing protection in exclusive rights 
is concerned. 

The demand for A merican machin
ery is constantly growing, and the ex
ports attest this (act. American tex
tile machinery is being largel y bought 
because, accOrding to London Engin
eering, of the numerous patented im
provements which are being made i n  
this line of mechanical construction. 
In the case of the American loom this 
is especially true, for it  is generally 
thought that for speed and good work-

TAXING FISH FRO. THE HOLD OF A VESSEL WITH AN ELEVATOR. 
It must assuredly behoove inventors 

and owners of inventions to steer clear 
of blunders, and the proper thing to 

mained for some minutes restilJg on the huge cake of 
I 

do is to place their matters wholly in the hands of some 
ice, when a tremendous sea set her free. experienced attorney and solicitor of patents. - Chi-

manship combined it is superior to all its foreign 
rivals. As a result it is being gradually introduced in 
many English factories, where practical test has de
monstrated its value. 

The American steam fire engine is being introduced 
into Germany. Certain officials of Herlin have been in 
the United States, studying our system of fire-extin
guishing apparatus. with the result stated, American 
railway engines and various other details of rail way 
plant find buyers in different countriell. American 
printing presses and wood- working machinery are in 
demand everywhere, and our manufacturers in these 
lines find a constant increase in their export orders. 
The same thing may be said of steam engines, boilers, 
pumps, agricultural machinery and tools, mining ma
chi nery, electric light plants and electrical appliances, 
and in short the whole range of labor-saving machines 
is included in the list. 

Several paper-making plants have been sent abroad, 
notably to Japun , and Japanese buyers are now in 
this country making selections for the equipment of  a 
paper mill. Only recently there was shipped to Japan 
a complete plant (or the manufacture of camphor. 

The list m ight be extended indefinitely, and indeed it 
would be difficult to make an enumeration which would 
not omit some article of American invention or !some 
manufactured product which does not find a market 
abroad. Textiles, carriages, wagons and articles of 
everyday domestic use would be included, A corre
spondent, giving an account of his experience while 
traveling through Asia, says : . .  I saw advertisements 
for the sale of American watches filling whole columns 

" It was to all appearances a large, solid block from cago fllustrated Centu1'l1_ 
five hundred to six hundred feet long and from eif;hty .. I • • .. 
to one hundred feet high . I have at times passed near Spark. &om BeU .. 

enough to an iceberg to touch it with my hat. I have An interesting note comes from a correspondent of 
often, when sealing, tied up to an iceberg (or a week at the Electrical World in Woonsocket, R. I. Some time 
a time. Certainly I never knew one to behave as this since there was trouble with one of the arc machines 
one did. in use. and after a careful investigation by Mr. Pierce, 

" Just as we got abreast of the first end I saw a few the electrician who kindly furnishes the facts, it was 
tons of ice fall out of its square face. Then I told the found that the static discharge from a belt to the 
man at the wheel to steer to starboard. In ten seconds frame, and thence to the armature, perforated the in
there were three bergs instead of ono. The break was sulation so that the machine current had followed it 
accompanied by terrible noises. and burned out the armature coil. The trouble once 

" The furthest portion ahead of us tipped so that its found, a very simple and effective remedy was em
submerged part arose directly in our course, lifting us ployed : Grounded rods were bent from the pulleys so 
almost out of the sea, there being not more than three as to take the static discharge from the belt. It is 
or four feet of water under us. The propeller began to well known that quite a powerful spark can be ob
go around rapidly. I stopped the engines. We had tained from belts under certain circumstailces, but this 
run squarely upon a shelf about one hundred and is a remarkable instance of its effect. 
twenty yards from the main body of the berg. Then _ I • • •  
the commotion of the waters caused by the plunge of The Bn.k.Ivanhoe Tunne), 

the berg raised a wave that swept onward while we cutting the Continental Divide of the Rocky Moun
were trying to go ahead. I signaled the engineer to tains, on the line of the Colorado Midland Rail way, 
proceed at full speed. That was the critical moment. which, when completed, will be the third largest tun
Had the berg continued to roll, it would have carried nel in the United States, is now likely to be pushed 
us over and under. Had not that wave helped us, our with vigor to an early finish, the contract having been 
ship would have been high lind dry on that mountain finally let to Mr, M. H. Keefe, of Helena, Montana. 
of ice. The complete double outfit of tunneling machinery, 

•. We left a broad streak of red paint on that ice boilers. air compressors, and rock drills are to be fllr
do.ck, and the wave that saved us swept quantities of nished by the Ing�rsoll-Sergeant Rock Drill Company, 
iee aboard." No. lO Pa.rk Place, New York. 
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RBOElfTLY PATE.TED IlfVE.TIOIS. 
Bnclneerlnc. 

VAPORIZER AND BURNER.-Frank B. 
Meycl'll, New York City. Thi8 Invention i8 de8igned 
to provide a burner 8pecially de81gned for boiler8 and 
Ilk .. apparatn8, to permit of n8ing oil and steam as fuel 
in a simple and effective manner, and in which the oil 
supply pipe is located in a nozzle within which onter 
concentric steam channels discharge. 

POWER ApPARATUS. - P a t  r i c  k J. 
Dalton, New York City. Thi8 apparatus consists in 
general of a main re�rvoir 8uppJied under 8 h head " 
by a IInme or conduit, the outlet or exhaust Rurround
ing the reservoir and bracing it, while supporting a 
.eries of wheel8, preferably turbines supplied from the 
main tank and discharging into the exhaust chamber, 
the con�tructioll being .imple, but designed to afford 
great power. 

DEVICE FOR PROPELLING VESSELS. 
Jacob Cochrane, Hill Cily, South Dakota. A series of 
buckets, according to this invention, is uoed in connec· 
tion with endless chains aud wheels, which automati· 
cally reverse as the engine is rev£roed, the buckets 
having a feathering action, and bemg readily detach· 
able, so that their number may be lessened as desired. 

Railway A. ppUanee •• 

CAR COUPLING. - Warren Portlock, 
San Diego, Cal. In tbis coupler the drawheads are 
both vertically and horizontally bifurcated, so that the 
cars may be readily coupled from either end, the device 
operating automatically and being more especially 
adapted for application to box or freight cars, although 
applied io passenger cars without change in their con
Itruction. 

INDICATOR FOR RAILWAY C A R S.
John R. Fletcher, Baltimore, Md.  This is a street or 
station Indicator to be applied to horse, steam or elec· 
tric cars, the indicator casing being arranged high np in 
one comer of the car, in connection with an annuncia· 
tor connected to a button or ring on tbe outaide ot tbe 
car, wblch when pulled announces the street or station, 
the indicator wheel being operated from a connection 
with tbe car axle, and arranged in correspondence with 
the distance between stations. 

BJ_&rleal. 
TROLLEY FOR ELECTRIC STREET CARS. 

-Franklin C. Wheeler, St. Jooeph, Mo. This inven· 
tiou provides a trolley In which t.he j umping of tbe 
electric conductor trom the trolJey is avoided, and 
which also furnishes means for readily reversing the 
trolley when it is desired to run the car in the opposite 
direction. 

TELEGRAPH KEY. - John B. V a  n 
Deusen, Saratoga, N. Y. Thi8 Inventiou provides 
means for autotnatically closing a telegraph circuit as 
the operator releases the key, and for opening the cir
cuit when the key is grasped by the hand, tbere beine; 
combined with anvil contact and ktly lever a contact 
"pring automatically closing the circuit on the key 
lever, and an auxiliary lever pivoted to the key lever 
lor pressing thtl contact spring away theretrom. 

A.crlenl&nral. 
HAY LOADER.-Albert J. and William 

J. Ru!!bes, Lisbon, North Dnkota. This elevator has a 
receiving chamber, to the maiu frame of wbich is con
nected an elevator board, with endless belts provided 
with projecting teeth or tongs arranged in triangular 
sbape along the rake and up the elevator hoard, to 
deliver the hay on tbe load in the most compact shape, 
for' niore easily stowing it in its proper place, and pre
vent its being sCllttered by the wind. 

Mecbanlcal. 

PLAC1l'l tt BELTS ON PULLEYS.-Henry 
A. Scheuerle, Philadelphia, Pa. Tbe device provided 
by the invent.or to facilitate such jobs con.lsts of two 
opposed disks united by a spindle sectIOn, a sbank pro· 
jecting from one disk and an arm extending from the 
shank, whereby the belt may be elevated and placed 
over the pnlley, or in partial contact with It, when tbe 
duvice 18 turned and lowered until one disk is located 
at each &ide of the pulley and the spindle section holds 
the belt in contact with Its peripbery. 

RIVETIN G  MACHINE. - Reinhold A. 
Carl, Hearne, Texas. This Is a machine by which metal 
rivets may be rapidly driven through any desired ma
terial and the rivets be headed at the same operation, 
the machine bemg particularly intended tor light sheet 
metal and other light materials, and the invention 
covering various novel teatures and combinations of 
parts. 

WRENCH. - Friedrich W. K a s c h, 
Austin, Texas. This invention is designed to provide 
a tool especially adapted for a pipe wrencb, but also 
capable ot nse as a monkey wrench, It having practi
cally also two handles, one ot which may be nsed as a 
lever to disengage the jaws from the pipe, and adjust 
tbe upper jaw to and trom the lower jaw. 

WRENCH.-George W. Hooks, of Hooks' 
Switch, Texas. Tbi8 tool has a rigid jaw on the outer 
end of its shank, and a movable jaw adjustable on the 
shank, au eccentrically headed lever bearing on the 
shank and pivoted to the rear end ot the movable jaw, 
to move the latter, making a combined pipe and nut 
wrencb, and one which can be quickly changed from 
one to the other. 

CALIPERS AND DIVIDERS.-Anders P. 
Laursen, Puaalc, N. J. This Invention Is designed to 
provide a rapid, simple and convenient adjustment, 
while dispensing with any protuberances upon the 
sides ot the leKS, whereby the devices may be most ef
fectually employed Ill! inside calipers or dividers, the 
ievlce being manufactured at a minimnm cost and 
deeiped 10 De YfIr7 11lrSII!e. 
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OIL C UP. - Charles L. Burbeck, Fort 

Brag!!, Cal. This cup has a valve with an upwardly ex· 
tending stem carrying a collar in connection with 
which i8 arrangell a spring, a cam being monnted 
beneath the coliar, with means for turning it, thuR pro
vidmg for the intermittent delivery of oil to a journal 
bearing, and also for regulating tbe amount ot oil so 
delivered. 

SHAFT HANGER,-John W. Fisher and 
Watson A. Kinney, Bridgetown, Nova Scotia, Canada. 
This invention relates to a combined shart hanger and 
an idler or dead pulley support, providmg a hanger 
which will equalize the lateral strain of the shatt and 
the weight ot the pulley and make an essentially uni
versally balanced bearing for the shatt. 

COTTON SEED LINTER. - Edward J. 
O'Brien, Texarkana, Texas. This invention covers an 
improvement on a tormer patented Invention ot the 
same inventor, designed to prevent the accumulation of 
lint within the lint chambers, tbe au tomatic discbarge 
of lint trom tbe saw teetb, tborough agitation of tbe 
seed within the receiving cbam bers, and the deli very of 
the stripped seed trom the macbine. 

MI.cellaneon •• 
DIPPER. - Martin L. Schoch, New 

Berlin, Pa. This Is a dipper baving a set of scrapers 
arranged within iI, and IItting against its bottom and 
sides, with meano for actuating the scrapers, whereby 
when the dipper bas been emptied ot thick or sticky 
substances, it will be self-cleaning, the adhering por
tions being scraped trom its inside. 

TYPE WRITING MACHINE. - William 
P. Quentell, Kansas City, Mo. Combined with tbe type 
carrier and a vertically rocking key board geared thereto 
are a carriage and hammer. both actuated by depressing 
the key board, the depression of a particular key serv
ing to stop the movement of the carrier, with other 
novel features, designed to constitute an inexpensive 
and durable machine. 

BOOK AND INDEX, - R i c  h a r d R. 
Vernon, Woodbridge, N. J. Tbls is a devi�e designed 
to allow of folding the index into the book, and permit 
ot using the book or Index each Independently of nnd 
witbout disturbing the other, enabling the user to bring 
tbe Index Into a convenient position for inspection or 
for writing In the names, titles, and page numbers ot 
letters, accounts, etc. 

SHOW CA8E. --Robert E. Sherlock and 
Manfred Freeman, Grenfell, Northwest Territories, 
Canada. This is a simple and convenient case, designed 
to occupy but li ttle 1I00r room, display conveniently a 
�reat variety of goods, and effectually protecting them 
from dirt and dust, while tbe case may be adjusted to 
hold large or small �rticles. 

ADVERTISING DEVICE. -John B. Wil
liamson, Louisville, Ky. This is a portable device, In 
the torm of a cylinder, from which a tape or scroll may 
be drawn outward and automatically returned wher: 
r eleased, npon wbich 8croll or tape any advertising 
matter or Information may be printed. 

COIL CLASP. -Calvin Jackson , Jack
sonwald, Pa, Thi. clasp consists ot two individual 
parallel oppositely wound coils adapted to be pressed 
laterally together, and a removable connector to be 
passed througb and removed from tbe space tormed by 
the overlapping portions of the colis when they are 
pre8sl'd together. 

BICYCLE HEAD. - Henry G. B a r  r, 
Westborougb, Mass. This invention provides tor the 
steering heads compensation for contraction and expan· 
sion due to atmospheric changes, thereby avoiding ob
jectionable rattling or binding, the Invention being ap
plicable to all kinds of bicycles, having either ball or 
cone heads. 

SHAFT HOLDER FOR V E H I C L E S. 
Augustus H. Davis and Orval E. Byrd, Crawtordsvllle, 
Ind. A case or portion I� adapted for connection with 
the shaft, and provided with an endless or continuous 
groove, a bar having a stud or portion to traverse tbe 
groove, while there are means for connecting tbe bar 
with the axle, the device holding up the sbafts when 
not in use, and for convenience In hitching the horse 
tbereto. 

SHUTTER W 0 R K E R. - A b r a  h a m  
Pngsley, Jamestown, R. I. This invention provides a 
simple and eflicient device by which the bEnd may 
be operated from the inside of the building, and also 
for fastening the blind in any desired position, the In
vention covering various uovel teatures ot construction 
and combinations of parte. 

FOLDING CHAIR AND STEP LADDER. 
-Charles L. Knoeller. New York City. This is a piece 
of turniture more especially designed tor u@e as a hall 
or library chair, although it may be used to advantage 
iu other rooms or places where a 8tep ladder is reqnired, 
being very substantial wben set np tor either use, and 
being readily folded into small space for transportation 
or storage. 

PEN HOLDER. - Joshua C. Palmer, 
Lanham, Texas. This is a holder designed to be easily 
held between the ftngers without cramping them, and 
support the pen well in sight ot the writer, being a 
cnrved flat holder witb a projecting shank tor the pen, 
the shank being nearly parallel with the straight por
tion ot the holder, and in line with tbe eye when beld 
in position for writing. 

'l'RACE CARRIER. -Andrew Hartman , 
Chicago, III .  This invention covers an improvement 
applicable to all kinds of harness, team traces included, 
and which is designed, when applied to a trace, to ef
fectually prevent it from being chafed, as no portion of 
the harness usually connected to the trace is brought in 
contact with it. 

HANDLE FOR · TABLE CUTLERY. -Wil
)jam T. Decker, Rockport, Pa. Tbis is a handle for 
spoons, forks, and otber table or culinary and otber ar
ticles, and is provided with a hinged guard or hook ap· 
plied to the unller side ot the handle, m advance of tbe 
back or outer end of It, and adapted to close In front 
up against the handle. 

The c"arg� lor 1118ef'tiOn under thu head i& OM Dollar 
a lint for tach tmertiOn : alXYut dyht worda to a liM. 
Adfltf'timMntl must be recsiud at publication office 
/II ear/II /II ThurBdall morning to appsar in tI�t issue. 

For Sale-New and second hand Iron-working ma-
chinery. Prompt delivery. W. P. Davis, Rochester, N.Y. 

Acme engine, 1 to 5 H. P. See adv. next issue. 
Friction Clutch Pulleys. The D. Frisbie Co., N.Y. city. 
PreMes & Dies. Ferracute Mach. Co., Bridgeton, N. J 
Send to H. W. Knight & Son, Seneca Falls, N. Y., tor 

catalogue Of Metal� Pattern Letters and Figures. 

Best Ice and Refrigerating Machines made by David 
Boyle, Chicago, Ill. 155 machines in satisfactory U8e. 

Tbe Improved HydrauliC  Jacks, Punches, and Tube 
l!ixpanders. R. Dudgeon, 24 Columbia St., New York. 

Power presses and dies. Also contractors tor special 
machinery. T. R. & W. J.  Baxendale, Rochester, N. Y. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co .• Rochester, N.Y. See lIIus. adv., p. l3. 

Screw machines, milling macbines, and drill presses. 
The Garvin Mach. Co., I.alght and Canal Sts .. New York. 

Veneer machines, with latest improvements. Farrel 
Fdry. and Mach. Co .. Ansonia, ConDo Send for circular. 

Billings' Patent Adjustable Tap slld Reamer Wrench· 
es. Bronze Forgings. Blllln". & Spencer Co .. Hartford, 
Conn. 

Pattern makers wanted in wood shop and in our metal 
room. State experience and pay wanted. Illinois Mal
leable Iron Co., Chicago, Ill. 

The Bolly Manufacturing Co., of Lockport, N. Y., 
will s .. nd a book of officilal reports of duty trlats of their 
high duty pumping engines on application. 

Guild &; Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pump!, vacuum apparatus. atr 
pumps. acld blowers, ftlter press pumps, etc. 

Linen and rubber hose, all kinds of belting, 2eneral 
mill and factory supplies. Send for catalogae and prices. 
Greene, Tweed & Co., 83 Chambers St., New York. 

The best book for electricians and beginners in elec· 
trlclt,. Is " Experimental Science," by G eo. M. Hopkins. 
B,. mall, 14 ; Munn & Co., publisher., 861 Broadway, N. Y. 

For Sale-Patent No. 415,«2, Nov. 19, 1889. Canadian 
No. 83.447, Jan. 21, 1890. In .ucees.ful operation. Co.ts 
$2, sell. at $5. Price-American, $10,001 ; Canadll, $5,001 
Addres. P. H. Brown, Vesuvius Ba,.. Salt Sprinl( Island, 
British Columl&. 

A bnsiness man, who has traveled. extensively, de· 
Bires a manufacturers' agency, or to &8Si8t in introducing 
some meritorious invention, I'oods, or machinery of a na
ture that will be universally .alable. References. Ad
dres8 W. Y., Groye Hall, New Haven, Conn. 

pr"Send for new and complete catalogne ot SclenUlic 
and other Books for aale b,. Munn & Co., 38l Broadway, 
New York. Free on applicatloo. 

HINTS TO CORRESPONDENTS. 
Na.e. and A.ddr .... must accompany all letters, 

or no attention will be paid thereto. This i. for our 
Information, and not for publication. 

Refere .... e. to tormer articles or answers .honld 
give date ot paper and p� or number ot question. laq ulrle. not answered m reasonable time should be repeated; correspondent! will bear in mind that 
.ome answers require not a little research, and, 
though we endeavor to reply to .  all, either by letter 
or In tbis department, eaeb must take his turn. 

Sp eelal W rll&en IuformaUol1 on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

SelenU O e  A.merlca .. 8nl'plemen&. referred 
to may be had at the office. Price 10 cent! each. Book. referred to promptly supplied on receipt of 
pnce. 

Minerai .  sent tor examination .hould be distinctly 
marked or labeled. 

(2381) R. W. asks : 1. I am making an 
electric motor according to directions contained in SUP
PLEMENT, No. 641,  and would l ike to know what it is 
that makes tbe armature revolve wben tte current i s  
turned o n .  Does the fteld magnet repel the wire placed 
at right angles to itt A. The field magnet poles at
tract and repel the poles of the armature. The 
location ot these Is det .. rmlned by the winding of the 
magnet and armatnre. 2. Why can't a person use a 
brass armature ring, or does it have to become mag
netic in order to operate? A. Becanse it will not be· 
come polarized, i. t., magnetic. 3. Could it be geared 
to a common sized skiff, and be run with 8 one quart 

in a pot contaluing: a pint or 80? A. Yes. See our SUP 
PLE)lBNT, No. nlII. 

(2384) A. N. D. wishes to know how to 
clean photographic nel(atives so that the glll8s may be 
uspd for otber purposes. A. To eight onnces ot wate 
add 10 minims of hydrolluorlc acid ; pour the mixed so 
lution in a rubber tray, immerse in the solution one ne 
gative at a time. In about a minute the 111m will loosen 
at the edges, and with a flat wood ptick may be rolled 
up off the plate and removed bodily. Negative atte 
negative may be thus easily cleansed. Keep the ftngers 
from touching the solution 8tI much a8 possible. An 
other method Is to soak the plates in a hot dilute sal 
soda solution, which will dissolve out the film. 

(2385) S. A. A. asks : 1. How can I make 
a small emery wheel, say 3 or 4, inches diameter! A. 
Turn out a wooden wheel, put thin glue on its peri 
phery and roll in emery. 2. What is the bept acid to 
etch on zinc plates with? A. Sulphuric acid Is the 
cheapest and gives good results. 

(2386) J. W. B. asks (1) the kind of glue 
size used on paper before applying the oil, resin and 
molas_ for " sticky lIy paper." A. None Is required 
2. How to prepare the white and colored Inks for .how 
card writing? A. Mix tbe desired pigments, Chinese 
white, etc., with thick gum arabic water. Apply with 
a tunnel or through a spout. 

(2387) L. B. asks for a desirable dressing 
for the hair of an elderly person who has remarkably 
pure white bair, but is troubled by the ends of hai 
splitting and IIlso breaking off. A. We should not ad 
vise any dressing. An occlUlional clipping ot the ex 
treme ends by a good hair dresser is the treatment tha 
seems most advisable. 

(2388) W. W. W. asks : 1. In making a 
dry pile. is tbere anythinl: that I could nse instead of 
peroxide of manganese. I have been unable to get It. A 
We know of nothing that will  answer so well. You can 
get it of any dealer in chemicals in tbis city. 2. How 
can I construct a dry battery for use with a telephone? 
A. Dr. Gasoner's dry battery is described in the SOlEN 
TIPIC AMERICAN, Vol. 61, page 006. Also in Experl 
mental Science. 

(2389) B. E. P. writes : Quite a while 
ago I noticed in this department a metbod tor easily 
and readily splitting newspaper. Can you refer me to 
the issue giving such receipt, or can you name a ready 
method f Could not the paper be swelled with some 
chemical to enable It to be split perfectly? A. Tbis has 
been published in Notes and Queries. Some dexterity 
or rather judgment, is required in executmg it. Tbe 
paper to be split is pasted between two sheets of com 
pact strong paper. Tbe best flour paste should be used 
Mucilage is unreliable. When nearly dry, if the two 
outer pieces of paper are pulle!! apart, the central one 
will 'plit, and one·half of the central piece will adhere to 
each. By soaking in water tbey can be removed. Some 
paper works better than otbers. If the outer paper is 
of a loose texture, it may split instead of the desired one 

(2390) T. C. B. asks : Can a rain �auge 
be strictly accurate and yet have a funnel-shaped 
mouth ? I thougbt the sides shonld:be perfectly perpen 
dicular. A. A funnel-shaped mouth involves a iittle in 
accuracy, but It compensates for this by magnitying 
the reading divisions. 

(2391) J. W. S. asks : What is the long 
est piece of carpet, 3 feet wide, that can be placed diagG
nally on the 1I00r of a rectangular room 10 x 2O reet, and 
cutting ends of carpet square. A. 19 36·100 feet, ap 
proximately. 

(2392) E. D. S. asks : Can you give me 
the formula for the composition for moulds. nsed In 
rubber stamp making (dry heat process) ? A. Plaster 
of Paris can be used, or a 'metal lic mould made ot zinc 
of type metal, or of fusible all oy. Use talc powder to 
prevent th" India rubber adberlng to the mOUld. 

(2393) C. A. B. asks : 1.  Is there any 
other practical way of duplicating written matter be 
sides the " copying pad " and the ..  cyclostyle .. ? A 
Several other methods have been devised; some are 
photographic, others involve the use of a steel stylus fo 
writing, with a ftle-cut steel surface for the paper to res 
on. This gives a stencil. It has been propos"d to res 
the pap6r on a carbon surface and cause sparks from an 
induction call to pas8 from stylus to carbon, tbu" pro 
ducmg a stencil. Lltbographic apparatus is also on 
sale by stationers. 2. Can you give a recipe to make a 
good blackboard fluid ? A. ' pinta 95 per cent alcohol 
8 ounces shellac, 12 drachms lamp black, 20 dracbms 
ultramarine blue, 4 ounces rottenstone in powder, 6 
ounces powdered pnmice stone. Many other tormulre 
are given similar to tbi •• 

batteries or 2 four quartf A. Your battery would be (2394) C. P. G. writes : I want to make 
far too small. 4. I have read wbere It says that high some rubber castings in plaster of Paris moulds, and 
power in a motor can only be developed by a strong wonld l ike to know ot some way (if ther .. Is any simple 
magnetic field. Suppose the armature were connected way) In which to treat the rubber so that it  will become 
with 4 quart batteries and the lIeld magoet wlth anotber very ftrm in the mould without pressure. The rubber that 4, would it be stronger ? A. In general terms, tbe I want to use is that of which car springs are made, and 
stronger the battery, the stronger would the motor be. I would like to bave it as firm as it is now. A. Use 
5. Why does Stanley not come to Americaf Did he rubber mixed with sulphur, but unvulcanized. Some 
not get bis start from Gordon Bennett, and has he not pressure is reqnired to force it into the crevices of the 
ope?t most of his I.ite here, not coun�ing tbat spent in I mould. Tben by heating It will become vulcanized 
Africa! A.  In hiS last African trip he represented What is sold as pure gum rubber can be treated a 
Engl aHd, not Ameri�.a. For his life, etc. , we reter you above with some success. We reter you to our SUPPLE 
to our SUPPLEMENT, Nos. 505, 581, and 754. )lENT, Nos. 249, 251, 252, for a valuable paper on India 

(2382) R. McK. asks : In speaking of a rubber. Possibly tbe rubber you wish to use is too 
single  car in a vestibuled train, shonld it be cal led a hard. If so, n otbing can be done with it. 
vestibule or vestibuled car? Also should a solid train of (2395) B. E. P. asks : Can you gi ve a 
cars be called a vestibule or vestibuled train, both ends 
ot the cars baving vestibules! A. We prefer th" word 
h vestibule n to H vestibuled " in all above Cb8e8. 

description of method and process employed by yon in 
the production of the printed copies of tbe specifications 
and drawings of patents, which you furni.h for 25 
cents! A. The pateot copies are printed by tbe govern 
ment. Tbe drawings are printed by tbe litbol:I"aphic 
process, the type matter in tbe usual way. 

(2383) A. W. writes : 1. I have a paper 
balloon and wish t o  blow I t  up with common air to pre
vent the sides from sticking, so I can varnish it. What 
can I find to blow it np witb, and what is best? A. (2396) J. N. H. asks : 1. Is there any 
Blow up your bal loon with a bellows. It may first be way by which the gold can be recovered from the ton 
partially inllated by bolding its mouth against the wind ing solution used in toning photographs? A. Add .0-
or by running with it, holding Its mouth forward. 2. lutlon ot ferrous sulphate (copperas). The gold will be 
Where can lIaxen or linen netting be found, such as Is precipitated as a metallic ,lowder. 2. If an article I 
used for small ballooDs f A . Address a dealer in sport- bought tor nothing and sold for five dollars, what is the 
ing goods and ftsbermen's supplies. 3. Is there any percentage of gain?  A. The ratio of gain is infinite; it 
danger In boiling linseed oil, a small quantity at a time, Is not expressible by percentage. 
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(2397) W. M. asks for a . receipt for 

bleaching clothing. A. Expo.ure to the .un after wash
ng IS the only bleaching that shonld be used. A little 

bleaching powder, say one or two spoonfuls to the tub 
of water, may be nsed. but tbis tends to cause.decay of 
the clothes. 

(2398) W. A. H. writes : I read in a 
newspaper that it was now po.sible to treat wnod. ivory. 
glass. etc •• in such a manner that they could be elec
troplated. Can you give me any information on the 
snbjecLf A. This can be done by rubbing them over 
with graphite. By dipping into nitrate of SIlver solu
tion and exposing to hJdrogen gas. the surtace can also 
be prepared for electric depo.its. 2. In reply to a qnes
ion asked by me .ome weeks ago. you stated that it 

wonld be absurd to attempt to obtain heat by electro· 
decompo.ition of water. Could it not be done economi
cally and practically on a surplu. water power. one 
that wonld not otherwise be nsed. and where the water 
to be treated was a w ... te product containing a small 
proportion of pyroligneou. or acetic acid ' Coal at the 
point ln mind is dear and beat nece_ry. A. Your best 
plan wonld be to run your dynamo on .. closed circuit. 
with resistance interposed. 80 BII to generate the heat di
rectly. as i. done on the small .cale in the incandescent 
lamp. Of course you could do it the other way by pro
ducing oxygen and hydrogen g .... but probably with less 
economy. 

(2399) L. W. Z. askl! : Will burning 8ul-
phur in a room, to exterminate moths. etc . •  have a dele
terious ellect upon the keys ot a piano or upon furni
tnre ?  A. If done upon a perfectly dry day it will have 
little ellect. e.pecially if followed by prompt and thor
ough ventilation. Iron or steel articles. nails. etc . . will. 
however, be almost certain to become rusty aud show 
bad ellects. 

(2400) C. W. F. asks for a safe method 
and good receipt for making amalgam for frictional 
machine., and where it can be purchased. A. Melt to. 
gether one part zinc and one part tin. remove from fire 
and stir in two parts mercury. Place in a wooden tray 
or shallow box well chalked. and shake. Before it is 
cold, powder in an iron mortar. Keep in a closed bot. 
tie. The cu.hion should be .lightly greased before ap
plying the amaigam. 

(2401)  Dez. writes : Will you kindly in-
form me how I can get rid of freckle.' A. The drug
gi.ts sell preparations that may be of some efficacy. 
The really operatIve ones depend on aqueous extract of 
the rind of pistacbio nuts. Thus applied to the face 
causes the outer cuticle to come oll. leaving the com_ 
plexion clear. But the freckles immediately form again. 
on exposure. 

work.-The Hartman sliding blinds. - An im
proved mitering machine. illu�trated.--An Im
proved twist machine. i l lustrated.-An improved 
heater. i l lustrated.--A perfect sanitary wash tub, 
illustrated.-An improved bench plane. i l l ustrat
ed.-A large contract for stpel roofing. -New 
York Central Iron Works Company. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages. equal to about 
two hundred ordinary book pages ; forming, prlicti
cally, a large and splendid MAUAZINB 01' ARCHITBC

TURB, richly adorned witl .Iegant plates in colors and 
with fine engravings. iIIll!.Tating the most interesting 
examples of Modem Architectural Construction and 
allied subjects. 

The Fullness. Richness, Cheapness. and Convenience 
of this work have won for it the LARGBST CIRCULATION 

of any Architectnral publication in the world. Sold by 
all  new8dealers. 

XUNN &I CO •• PuBLl!H1IB8. 
361 Broadway, New York. 

TO IliVENTOBS. 
An experience of forty years. and tbe prep .. r .. tlon of 

more tb .. n one bundred tbousand applications for pa
tents at bome and abroad. en .. ble u. to under.tand tbe 
law8 and practice on both contInents, and to possess un
equaled facilities for procuring patents everywbere. A 
.ynopsis of tbe p .. tent law. of tbe United States and all 
foreign countries may be bad on application, and persooa 
contemplating the s6CnrinJ{ of patents, either at home or 
abroad. are Invited to "rite to tbis office for prices, 
which are low. in accordance with the times and our ex
tensive facilities for conducting tbe bu.lness. Addres. 
MUNN &; CO .. office SCIBNTIJ'IC AMBRICAN. Stll Bro .. d
way, New York. 

INDEX OF INVENTIONS 
P o r  which Letter. Patent of the 

United State. were Granted 

August 5, 1890. 

Carrier. See Log carrier. Sbeaf carrier. 
C .. rt, asb. N. Robin.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 433.828 
C .. rt. road. J. Coefield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  433.517 
Cart, road, D. N. Kratzer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4&.a72 
Cart, road. J. M. Willi .. ms . . . . . . . . . . . . . . . . . . . . . . . . . . .  4J3,607 
C ... e. See Egg case. Sbow case. W .. tcb c ... e. 
C ... h indicator and rClli.ter. W. H. CI .. rl!: . . . . . . . . . . . 433.888 
C ... b recordlDg macbine. C. E. !ladley . . . . . . . . .. . . . . 43J.TJ8 
C ... ting apparatus • •  tereotyper·s. J. R. Cummings 433.449 
Castloll boxes. clamplnll device for .tereotYPer·., 

J .  R. Cumminlls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i3-1.448 
CBIIUngs.mould alld bed tor tormlng, S. J. AdaIO. 433,568 
Cbuir. See Child'. cbalr. FolQlng cnalJ". 
'::b"lr. A. Van Slyke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 433.836 
ChaIr and t .. ble. combined. U. Hunzingel . . . . . . . . . .  433.623 
Cbeck rating and puncbing macblne. E. S. Ralf ... . i33.541 
Cbild's cbair and cbair. combined. J. J . Jl:Uas . . . . . . 4J3.6-I9 
Cbopper. See Cotton cbopper. 
Cburn. H. O. S .. nders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  433,909 
Cburn. J. �'. Wllse1 · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 433,503 

Cburn, F. H. Wolfmyer . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  433.507 
Cigarette m .. cbine. S. Prager . . . . . . . . . . . . . . . . . . . . . . . .  433.818 
Ciamp. See �' .. brlc boldlng and .tretQ)Ilnll chUIlP. 

"Frame clamp. 
CI ... p. See COli clasp. 
Ciasp. J. Drexier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  433.454 
Clasp. C. R. U .. rrls . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . ... . 43J.466 
Clasp or buckle. J. Lambert . . . . . . . . . . . . . . . . . . . . ... . . .  4J3.b68 
Cleaner. See Lamp cbimney cleaner. PIlIl cleag. 

er. Railway track cleaner. 
Clipper. bair. W. H. Burman . . . . . . . . . . . . . . . . . . . . . . . .  433.513 
Clotb board macbine. J. W. Jone . . . . . . . . . . . . . . . . . . .  433.Wl 
Clotbes drier. E. A. Fo.ter . . . . . . . . . . . . . . . . . . . . . . . . . .  433.85:J 
Clothe. book. J. H. Templin . . . . . . . . . . . . . . . . . . . . . . . .  483.699 
Co .. 1 breaker. bituminous. Eme .. on &; Skinner . . . .  43.1.777 
Coal dril ling m .. cbine. grip. W&l/e. &; Armstronll .. 43:;.556 
Cock. g .. uge. E. F. Landis . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43.1.68-'; 
Coffee pot. E. J .  Coiby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  433.673 
Comn bandie. O. McCarthy . . . . . . . . . . . . . . . . . . . . . . . . .  43:1,699 
Coil clasp. C. Jackson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4:13.791 
Commutator, dynamo, J. W. Easton . . . • . . . • . • • • • • . .  jS3,S23 
Cooier. See W .. ter cooler. 
Cotter key. sprlnll. F. S. McWborter . . . . . . . . . . . . . . . .  433.flli 
Cotton cbopper. J. M. Crews . . . . . . . . . . . . . . . . . . . . . .  433.520 
Cotton mills. picker house for. 8. N. Bourne . . . . . . .  433.6-12 
Coupling. See Car coupling. Tbill coupling. 
Cup. See Oil cup. 
Curling iron. J. H. Bevington . . . . . . . . . . . . . . . . . . . . .. . .  433.440 
Current converting apparatu.. Zipernow.ky &; 

DerL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  433.7118 
Current motor . ..  Iternating. N. Tesl ... . . . . . . . . . . . . .  433.701 

AND EA.CH BEARING THA.T DA.TE. Curtain f ... tening. M. Ren.baw . • • . . . . • • • • . • . •••. . . . 433.821 
Curtain pole ring and pin, combined. L. Welden-

feld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  433.838 
Curtain .upport. E. E. A rnold . . . . . . . . . . . . . . . . . . .. . . .  433.1>09 [See note .. t end of list about copies of tbese p .. tents.] 

CUt off . ..  utomatic w .. ter. Bi •• ell &; Pre.eott . . . • . .  433.441 
Adverti.lng device. J. B. WiIliam.on . . . . . . . . . . . . . .  433.8U Cut-Off. fu.lble. W. J. Jenk . . . . . . . . . . . . . . . . . . . . . . . . .  433.682 
Air brake. T. J. Hogan . . . . . . . . . . . . . . . . . .. . . . . 483.594. 433.595 Cutter. See Fodder cutter. G1a •• tnbe cutter. 
Air brake. W. E. M .. her . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  433.73'1 M illing cutter. Tobacco cutter. 
AI .. rm. See Fire alarm. Safety .. larm. Dental m .. l let and plier •• combined. A. O. Corey .. 433,592 
Alarm lock. J. Ashworth . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  433.640 Direct-acting enldne. A. Ball . . . . . . . . . . . . . . . . . . . . . . . .  433.6-11 
Alliler bit, S. H. Jennings . . . . . . . . . . . . . . . . . . . . . . . . . . . .  403.683 Di.b. F. A. Oetlm .. nn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  433.539 

(2402) F. 1. S. asks : Can you tell me of Automatlo .prinkler. V. Lapham . . . . . . . . . . . . . . . . . . .  433.471 Di.lnfectant. W. F. Slme . . . . . . . . . . . . . . . . . . . . . . . . ... . 43.l.877 
Baling pre.s. J. W. Hnnter . . . . . . . . . . . . . . . . . . . . . . . . . .  433,469 Door cbeck. J. M. Brobard . . . . . . . . . . . . . . . . . . . . . . . . . . .  433.848 anything that will banish Croton bugs from a house' 

A. Unfortunately we cannot. Paris green i. efficacion •• 
but is highly dangerous on account of its poisonous pro
perties. Powdered borax. buhach or erythlUm. and 
�erBUm powder are all recommended. 

NEW BOOKS AND PUBLICATIONS. 

THE SCIENCE OF LANGUAGE. By F. 
Max Muller. Chicago : The Open 
Court Publishing Co. 

This little book presents in attractive form the three 
Interesting lectures of Professor 1o[uller delivered before 
the Oxford University extension meeting in 1889. 

SCIENTIFIC AMERICAN 

Baling pre ••• G. A. Nel.on . . . . . . . . . . . . . . . . . . . . . . . . .  433.629 Door hanger. G. A. Colton . . . . . . . . . . . . . . . . . . . . . . . . . . .  433,722 
Baling pre •• for b .. y. etc .• R. G. ElI.wortb . . . . . . . . .  433.857 Door banKer • • l idlnll. G. A. Colton . . . . . . . . . . . . . . . . . .  433.721 
Balinl/ pre •• e •• power device tor. T. M. &; N. Cas •• 433.687 Door • • liding. T. J. Gillette . . . . . . . . . . . . . . . . . . . . . . . . . . 433.678 
Ball. See Pipe welding ball. Draugbt equalizer. R. L. Pre.tboldt . . . . . . . . . . . . . . . .  43a,579 
Bar. See Grate bar. Drier. See Clotbes drier. 
Barrel. ventilated, A .• W. Ballou . . . . . . . . . . . . . . . . . . . .  433,510 Drying kiln. W. S. Mayo . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 48.1.800 
B .. rrels. et.c . •  tnrnaoe or'appllance for burnIng or Dye vat. E. Remy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 433.632 

drying. G. A. Oncken . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  433,876 Dyelnl/. T. Inllbam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 433.700 
B ... in. oink. batbtub. etc .• W. Bunting. Jr . . . . . . . . . .  433.118 Egg case. wire. G. E. Raymond . . . . . . . . . . . . . . . .. . . . .  433.925 
Batb. See Blotter batb. ElIg lifter. A .  E. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 433.546 
Battertes. [device for unloadlnl/. recb .. r"ing. and Egl/ slrup. preparing. P. Tborpe . . . . . . . . . . . . . . . . . . . . .  483.632 

reloading electric c .. r storage. J. C. Cbamber- Electric conductor jOint. Wiley &; Acbeson. 
lain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  433.851 i33.920 to �'33.922 

Battery. See G .. lvanic battery. Electric condnctors. m .. nutactnring. E. P. War. 
Beading macbine rod. T _ C. Belding . . . . . . . . . . . . . . . .  433.437 ner. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . .. . . . .  4'33.917 
Bed .Iat support. F. X. Cote . . . . . . . . . . . . . . . . . . . . . . . .  433.797 Electric current controller. M. O. S .. rgent . . . . ... . . .  433,7" 
Bedstead. foiding, D. Argerbril/bt . . . . . . . . . . . . . . . . . �38.Sl5 Electric m .. cblne. dynamo. C. F. Winkler. .  . .  . . . .  433.557 
Beer dr .. wing device. �'. Batter . . . . .  :. . . . . . . .  . . .. . . . 433.614 ElectriC motor mecbanism. S. E. Mower . . . . . . . . . . 433.003 
Bell. door, C. A. Emma . . .  . . . . . • . . , . . . . . . . . . . . . . . . . . 433,724 Electric motor mechani sm, Mower &; Spencer • . . . .  48&.004 
Belts upon pulleys. device for pl .. cing. H. A. Electric wire cieat. L. Furlong . . . . . . . . . . . . . . . . . . . . . .  433.001 

E U I L D I N a E D I T I 0 N Scbeuerle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  433.826 Electric wire .upport. Hallbauer &; Hiller . . . . . . . . . .  433.896 
• Bicycle be .. d. H. G. Burr . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 433,760 Eiectrical communication. J. L. Cutler . . . . . . . . . . . . 483.619 

A UGUST N UlUBER.-(No. 68.) 
TABLE OF CONTENTS. 

1. Elegant plate in colors showing perspective and 
fioor plans of an attractive little cottage recently 
erected at a cost of only 8900 at Sunapee. N. H . •  
from plans by MUlln & Co.. architects, New 
York. Sheet of detail •• etc. 

2. Plate in color. of Mr. Charles Barnard'. cottage at 
Stamford. Conn. Perspective elevation, fioor 
plans. sbeet of details. etc. Cost $2.<XX>. 

3. ClIateau de Chenonceaux. erected in the reign of 
Francia the First. Page enl:raving. 

4. A cottage at Vil la Park. New York. Cost 83.400 
complete. Floor plans. perspective elevation, 
etc. 

5. A resIdence on Chester Hill. Mount Vernon, N. Y. 
Cost $5.500 complete. Perspective view and 1100r 
plans. 

6. A block of city residences erected for Dr. F. E. 
Robinson. on West End Avenue. New York City. 
Floor plaus and perspective view. 

7. General view and details of Festival Hall of the 
Union of German Singers at Vienna. 

S. Re.idence at Greenwich, Conn. Cost 87,800. Per
spective and fioor plan •. 

Binder. tempor .. ry. J .  A. Burke . . . . . . . . . . . . . . . . . . . . .  433.61>9 Electrlc .. 1 tr .. nsformer or Induction device. N. 
Bit. See Auger bit. Te.la . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  433.702 
Block. See Travelinll block. Electric-magnetic motor. N. Tesl ... . . . . . . . . . . . . . . . .  433.703 
Blotter bath. W. M. &; L. 11. Levey . . . . . . . . . . . . ... . . .  488.b27 Eiectro-magnetic motor. alternating ourrent. N. 
Boat. S.ee Sbip's boat. Te.la . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 433.700 
BoUer. See W ... b boiler. Eiectrolier. Llttie &; Robb . . . . . . . .  : . . . . . . . . . . . . . . . . . . .  438.687 
Boiler feeder. M .. rcy &; J ones . . . . . . . . . . . . . . . . . . . ... . .  433.576 Elevator. C. A. Case . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  433.762 
Boiler furnace. ste .. m. G .  G .  Vivian . . . . . . . . . . . . . . . .  433.837 Elevator sbafts. device for oper .. tlng the door. to. 
Boiler.indicator • • team. C. W. Moore . . . . . . . . . . . . . . .  433.872 W. E. Marlett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  '438.001 
Boiler or pipe coverlDlI. H. W . Jobns . . . . . . . . . . . . . . .  43.1,470 Embroidering machine. F. J. Perry . . . . . . . . . . . .. . . . . 43J,815 
Bolt beading macbinE'. B. S. Meader . . . . . . . . . . . . . . .  433.483 Emery wbeel hopper. J. �'. I.eon .. rd . . . . . . . . . . . . . . .  433,735 
Bolt or rivet clipper. Stokes &; Perrett . . . . . . . . . . . .  433:914 End lI .. te. wagon. Geor"e &; McGinnes .. . . . . . . . . . . .  433,593 
Bolting reel. L. Lind.ay . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  483.575 Enl/ine. See Direct-acting enlline. G .... engine. 
Boring machine. 11. A. Miner . . . . . . . . . . . . . . . . . . . ... . 483.577 Gas and steam motor engine. G as or oil motor 
Bottle caP. R. Wbitaker . . . . . . . . . . . . . . . . . . . . .  . . .. . . .  433.8-10 enl/ine. Motor engine. Ro.e engine. Rotary 
Box. See Journal box. Letter box. StUffing engine. Tr .. ction enlline. 

box. Engine connection • •  te .. m. G. W. Carey . . . . . . . . . . .  483.645 
Box corner nail. Brown &; Bold . . . . . . . . . . . . . . .. . . . . .  433.443 Engines. apparatus for governing lias or petrol-
Brake. See Air brake. Store service car brake. eum motor. N. A. Otto . . . . . . . . . . . .. . . . . . . . . . . .. . .  433.808 

Veblcle brake. W&l/on brake. Envelope molsteninll pad. A. Stel.ner . . . . . . . . .. . . . .  433,634 
Bridl/e rail joint. R. H. Buckinllbam . . . . . . . . . . . ... . . 433.616 Evaporatinll device. hquid. J. U. Lloyd . . . . . . . . . . .  433.528 
Bulfer. pneum .. tIc. J •• D. Rlellel. . . . . . . . . . . . . . . . . . . . .  433.857 F .. bric bolding and stretcbing ciamp. A. N. Wil' 
Bug tr .. p. C. H. Lawton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.'13.574 son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  433.756 
Building •• con.truction of. H. B. W .. lbrldge . . . . . .  433.500 F ... tening device. A. Epple . . . . . . . . . . . . . . . . . . . . . . . . .  48.1,8\10 
Burner. See G ... burner. Hydrocarbon burner. Fence macbine. wire and picket. S. Jarvis . . . . . . . . . 433.792 

Oil burner. Fences. device for .. pplying tigbteners to wire. C. 
Butter. manufacturing. G. H. Hamriok . . . . . . . . . . . .  433.729 Knopp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . .  433.476 
Buttonbole strip. Havil .. nd &; Mitcbell . . . . . . . . . . . . .  433.86.l Fences. tilrbtener for wire. C. Knopp . . . . . . . . . . . .. . .  433.475 
Cable grip. F. A. yard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  433,81S Fiftb wbeel. H. B. Y .. ryan . . . . . . . . . . . . . . . . . . . . . . . . . . .  483.844 
Calipers and dividers. A . P. Laursen . . . . . . . . . . ... . .  4.l3,869 �·lIter. W. D. P. Aims. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  433.nO 
Camera. See Pbotogr .. pbic camera. Finller rings. forming. W. H. Peckbam . . . . . . . . . . . .  433.578 
Camera. W. E. Scbneider . . . . . . . . . . . . . . . . . . . . . . . . . . .  433.7(6 Fire alarm and nlgbt call. electriC. C. J. Vining . . .  433.581 9. Dwelling at Stamford, Conn. 

and perspective elevation. 
Cost $5.000. Plans Camera sbutter. W. E. Scbneider . . . . . . . . . . . . . . . . . . .  433.745 Flusb tank. siphon. H. H. Craillie . . . . . . . . . . . . . . . . . . 433.447 

10. A dwelling at Holyoke. Mass • •  erected at a cOilt of 
89.500 complete. Rossiter & Wrigbt. New York, 
architects. Floor plans and perspective view. 

11. Dwelling and store at Mount Vernon. N. Y. W. 
S. Stickles, architect, Monnt Vernon. Cost 85.600 
complete. Plans and perspective elevation. 

12. An elegant re.idence erected on the Highlallds, 
Springfield, Mass.. at a cost of S6.<XX>. Fioor 
plans and peropectlve view. 

13. Attractive stable at Montclair. N. J. Cost com
plete 13,�. J. C. Cady. New York. architect. 

l4. Miscellaneous: Steam as a fire extinguisher.
Trees and streets. - Portrait and biographical 
sketch of John Ru.kln.-A porch covered with 
clematis montana. illustrated. - Prevention of 
decay In .tone.-The porcelain tower at Nankin. 
- The Howard heater. illustrated. ·- Ellective 
lightning rods. - An improved sqnare chisel 

Can. See OU can. Fodder cutter. J. Dick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  438.521 
Cant book cr .. te. F. S. Postal. . . . . . . . . . . . . . . . . . . . . . . .  483.817 Folding cbair .. nd .tep ladder. C. L. Knoeller . . . . . .  433.795 
Car couplinl/. C. Burpee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.614 Frame. See Picture tr .. me. Umbrell .. tr .. me. 
Car coupling. P. J .  Dockr .. y . . . . . . . . . . . . . . . . . . . . . . . . . . 483.522 Fr .. me clump. J. M. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . 433,506 
Car coupling. G. H. Doul/"U, Sr . . . . . . . . . . . . . . . . . . . .  433.453 Fuel of coal. cbarcoal. or coke screeninlls. lump, 
Car couplinll. A. Lougbeed . . • • • • • • • • • • . • • • . . • • . . . . . .  433,797 A. M .. yer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  433.853 
Car coupling. H. Ma .. bal . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (Sa.7!18 �'urn .. ce. See Boiler turn .. ce. Hot air furnace. 
Car coupling. H. E. Moomaw . . . . . . . . . . . . . . . . . . . . . . . . 4'!:l.OO"J Rel/enerative furnace. 
Car coupling. F. W. P .. rson .. . . . . . . . . . . . . . . . . . . . .. . . .  488.696 Furn .. ce grate. R. S. Rlcb .. rd . . . . . . . . . . . . . . . . . . . . . . . . 48.1.491 
Car coupling. T. F. Pblllips . . . . . . . . . . . . . . . . . . . . . . . . . .  488.487 Fuse and fuse block. J. G. S. Cunnington . . . . . . . . . .  433 •• 70 
Car couplinl/. C. T. Tbomp.on . . . . . . . . . . . . . . . . . . . . . . 4S:�.&4 G .. uge. See Saw gauge. 
Car motor support. railway. W. Wbarton. Jr . . . . .  4.'!:l.754 Galv .. nlc battery. S. W. Maquay . . . . . . . . . . . . . . . . . . .  433.738 
Car trolley. electric motor. F. Bain . . . . . . . . . . . ... . . . . 4.lS.611 G .. me apparatus. F. Gammeter . . . . . . . . . . . . . . . . . . . . . .  4.�1.676 
Car trolley. electriC .treet. F. C. Wbeeler . . . . . . . . . .  433.689 Game .. pparatus. M. Jaoob .. . . . . . . . . . . . . . . . . . . . . . . . . .  4:la.WI 
C .. r.. means tor beating railw .. y. J. Q. C. Game appar .. tus. D. D. I.ockwood . . . . . . . . . . . . . . . . . .  43.1.5'.19 

Searle (r). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  n.101 G .. rment .tay. L. M. Campbell . . . . . . . . . . . . . . . . . . . .  488.n9 
C .. rs. pin .. nd link boider for. J. M. Love . . . . . . . . . . .  483.479 G .. rment Bupporter. G. D. Clulf . . . . . . . . . . . . . . . . . . . . . . 483.617 
C ..... otreet Indicator for. G. Spoel.tra et aI . . . . . . . . 433.605 GaR and .te .. m motor enlline. oombined. H. 
C .. r •• street or st .. tion Indic .. tor for rall" .. y. J .  R. lIaedicke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 433.563 

Fletcber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.'18.858 G .... appar .. tn. tor the manufacture of. J. B. 
Carburetor. A. B. Smltb . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  433.4!16 Arcber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 433.926 
C .. rd olotblng grinding macblne. G. O. Wicker .... _ 4i!i!.919 G .... ..  pp .. ratu. for tbe manuf .. cture of. K. M. 
Carding enginCII. cylinder for. S. W. Goddard . . . . . _ 433.620 Mitcbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43;lJK)2 

n:ortiser and borer. 11Iustrated.-Zlnc and brick Carpet sweeper, R. H. Kddy . . . . . . . . . . . . . . . . . . . . . . . . .  433.723 G ... burner. W. Daw.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  433.675 
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G ... engine. E. A. Sperry . .  . . . . . . . .  . . . . . . .  . .  . . . . . . . .  433,551 
G ... bolder. W. Gadd . . . . . . . . . . . . . . . . . . . . . . • . .  4.'1-'\462. 438.4611 
G ... or oil motor enllIDe. N. A Otto . . . . . .  4.33.809 to 488 til 
Gas. DruceS8 of and apparatu8 for manufacturing 

b�atlnll and iIluminatinl/, C. �'. Hadly . . . . . . . . .  433.784 
Gate. 8ee End gate. 
Gute. �'. J. Baxter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  433,430 
Gear, revel"slog. H. O. Tboma . . . . . . . . . . . . . . . . . .. . . . . 433.4!19 
Generator. See 8te .. m generator. V .. por gene-

rator. 
Glas.·tube·cutter, F. McGar . . . . . . . . . . . . . . . . . . . . . . . . . 433.5-'l7 
Glove. M.  Neuburger et aI . . . . . . . . . . . . . . . . . . . . . . . . .. . .  43a,6.,o 
Glove fastener. E. Raudnits . . . . . . . . . . . . . . . . . . . . . . . . .  43-1,b1lll 
Glove fa.tening. A. C. M .. tber . . . . . . . . . . . . . . . . . . . .... 433.689 
Grader, roa"- J. Fleming . . . . . . . . • • • . • • • • • • • •  0 • • • • •  , ", . 433..jll) 
Gr .. ln binder. C. Breuscber . . . . . . . . . . . . . . . . . . . . . . . . . . 433,6-14 
Grain elevators . ... fety cut-olUor; J. B. Soule.. . .  438,i;oo 
Gr .. te bar. D. U. Cory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 433,519 
Gri,odlnj{ cutlery bandles. lDacbine for. A. Jobn.-

ton . .  .. . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  433,626 
Guard. See Rallw .. y safety guard. 
Hair sinller. J. H. Bevlnl/ton . . . . .  . .  . .  . . .  . .  . . . . . . .  . . .  433.439 
Hammer and scraper. combined. J. B. Mitcbell . . . 433.740 
Handle. See Coffin bandie. 
Hanger. See Door banl/er. Sbaft b .. nger. 
Harness blind witb connected loop. A. J. Buok ... . 483,436 
Harrow. C. B. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 483,518 
Harrow. C. La Dow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 433.078 
Harrow. disk. E. Pridmore . . . . . . . . . . . . . . . . . . . . . . . . . . .  433,854 
Harrow, R'8ng plow. W. A. Zumwalt . • • • • • • • . . . • • . . .  ..aJ,tl6 
H .. y lo .. der. A. J. &; W. J. Hul/be .. . . . . . . . . . . . . . . . . .  � 
U .. y pres •• S. H. &: C. L. Miller . . . . . . . . . . . . . . . . . . . . . . 433,584 
Hay press. J. H. William . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 433.756 
Heater. E. F. Trent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 433.71Ko 
Heatlnll water in batbs. apparatus for. J. Reilly . . 433.(00 
Heel beading macbine. Leh,bton &; Railey . . . . . . . . .  483.7t3 
Heel l/ouglng macbine. S. H. IIowiand . . . . . . . . . . .  433.468 
IIip str .. p attacbment. W. Rottl{er . . . . . . . . . . . . . . . . . . 433.603 
Hoistinl/ and conveylnl/ macblne. E. Nicbol.on . . •  433,1D6 
Hoi.tinll apparatus. J. B. Sweetland . . . . . . . . . . . . . . . .  433.752 
Hoisting macbine IIrlp. L. E. Man.lIeld . . . . . . . . . . . .  48a,681 
Holder. See Gas bolder. Pall cover bolder. S ... b 

bolder. Shaft bolder. Spluher bolder. 
Hook. See Clotbe. book. 
Horse boot. L. S. J.ee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.Id;'78 
Hor.e controlling device. C. Turuey . . . . . . . . . . . . . . . .  433.555 
Horse detacber. McConnell &; Sberman . . . . . . . . . . . .  433,873 
Hot air furnace. F. L. Sbeppard . . . . . . . . . . . . . . . . . . . . .  433.749 
Hydraulic appar .. tu •• E. T. Robb . . . . . . . . . . . .. . . . . . . 433.822 
Hydrocarbon burner. F. B. Meye .. . . . . . . . . . . . . . . . . .  483.ij7\ 
Ice cutting macbine. Bradley &; Gallagber . . . . • . . . .  4;l.�.71S 
Incubators. thermostat for. F. S .. umenll/ . . . . . . . . . . 433,910 
Indicator. See Boller Indicator. C ... b indic .. tor. 
Induction motor. C. J. Van Depoele . . . . . . . . . . . . . . .  43:1,834 
Inbaler. J. S. Kinnear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-'18.597 
Insul .. tlnll material. J. Fottrell . . . . . . . . . . . . . . . . . . . 433.893 
Iron. See Curling Iron. Smootbinll iron. Solder-

Ing Iron. 
Ironing macbine. G. N. Downs . . . . . . . . . . . . . . . . . . . . . . '433.646 
Ironinll machine. G. C. Robert . . . . . . . . . . . . . . . . .. . . . . 433.658 
Ironing table. adju.table tolding. J. W. Bowen . . . .  433,712 
Jack. See Will/on jack. 
Joint. See Bridge rail jOint. ElectriC conductor 

jOint. Pipe jOint. Rail jOint. 
Journal box. B. F. J ame.. . .  . . . . .  . . . .  . . . . . .  . .  . .  . .  . . . .  433,525 
Key. See Cotter key. Telegrapb key. 
Kiln. See Drying kiln. 
Knife. J. Jobnston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  433.793 
Knitting macblnes, .pring .upported needle tor. 

R. W. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  433.n7 
Knob. door. J. A. Gu.tab.on . . . . . . . . . . . . . . . . . . . . . . . .  433,4tW 
Lamp attacbment. safp.ty. J. H. Slmp.on . . . . . . . . . . 433.911 
Lamp cbimney cle .. ner. J. H. Steen . . . . . . . . . . . . . . . . 483;552 
Lamp. electric arc, S. P. P .. rmly . . . . . . . . . . . . . . . . . . . .  433.008 
Lamp svcket. incande.cent, T. G. Roebuck . . . . . . . .  (33.6118 
Lamps. air beating .. ttacbment for. J. J. Jobn-

.ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . 433.474 
Lamps. ceilinll block tor incandCllcent electriC. A. 

T. Trellurtba . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  433.915 
Lantern. C. T. H .. m . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 438.56-1 
Lantern. L. Henkle . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . .  (83.852 
Latcb. gate. G. Robrbacb . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4J3.49'J 
Latbinll. st .. ple bridging or furring for wire. Gil-

bert &; Drendul . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  488,894 
Leg . ..  rtillcial. H.  C. Wintermute . . . . . . . . . . . . . . . . .. . .  '-'I8.6 1S  
Letter box. J.  Tregurtha . . . . . . . . . . . . . . . . . . . . . . . .  0 • • •  ',-\3.ti6.; 
Letter box. electric aiarm. W. B. Detwllier . . . . . . . . 4:CI,f>m 
Level. plumb. N. J ensen . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  4'18.5 ; 0  
Lid lifter. D. H. �-lIebr . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48:1 .. 2,; 
Lift lines, pbeum .. tic .. pparatus for tbrowing. J. 

D' Arcy-Irvine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  433.674 
Litter. See Egg lifter. Lid lifter. 
Lightning rod tower. I. M. Ferrell. . . . . . . . . . . . .. . . . . .  4-1S,4L!I 
Limb. artificial. H. S. Swank . . . . . . . . . . . . . . . . . . . . .. . .  433.497 
Lock. See Alarm lock. 
Locomotive spark arrester. It'. J. Drake . . . . . . . . . . . . 48.�.617 
Log carrier. T. N. J ord .. n . . .  . . . . . . . . . . . . . . . . . . . . . . . .  488.627 
Marking p .. tterns for dress walet •• appar .. tus for, 

E. A. Berry . . . . . . . . . . . . . . . . . . . . .  . . .  . . .  . .  . . .  . .  . . . . .  433,711 
Masquerade .ult. F. O. Horstmann . . . . . . . . . . . . . . . . . am 
Mattress. T. Muller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-'l3.905 
Me ... ure. recording liqUid. W. M. Fowler . . . . . . . . . .  433.i61 
Me ... uring instrument. electrical. E. We.ton • • . . . . . 433,1l87 
Mecb .. nical motor. J. B. Skeyen. . . . . . . . . . . . . . .. . . . . .  430.912 
Mecb .. nical movement. H. H. Huntley . . . . . . . . . . . . .  433,568 
Metallic wbeel. G. Hanne . . . . . . . . . . . . . . . . . . . . . . . . . . .  433.821 
Mill. See Ore mill. 
Milling outter. U. &; H. E. Eberbard� . . . . . . . . . . . . . . . 433.456 
Mininl/ machine. N. B. Amstutz . . . . . . . . . . . . . . . . . . . . .  433.1181 
Mining macbine, �'. Bain: . . . . . . . . . . . . . . . . . . . .  433.610. 433,612 
Mirror. P. Wiederer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43.1.707 
Mirror. folding. P. Widerer . . . . . . . . . . . . . . . . . . . . . . . . .  433.'108 
Miter cutting macbine. W. R. Fox . . . . . . . . . . . . . . . . . .  433,781 
Mould. See Rlnl/ mOUld. 
Mould for tubul .. r .. rtlcles. S. J. Adam . . . . . 433,586, 433.580 
Moulds. bottom bo .. rd for s .. nd. S. J. Adams . . . . . .  433,567 
Motor. See Current motor. Electro-magnetio 

motor. Induction motor. Mecbanical motor. 
Sprinll motor. 

Motor engine worked by oil vapor. N. A. Otto. 
433.808, 433,8()T 

Multiple .wltch board system. E. P. Warner . . . . . .  433,636 
N .. II. See Box corner nail. 
Non-conductlnll covering. H. W. John . . . .. 33.471 to 483.47S 
Nut. axle. J. T. Harker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 433,-r.iO 
Nut chamfering machine. G.  H. Webb • • • . . . . . . . . , 0  A'l.6tifi 
011 burner. E. M. Arnold . . . . . . . . . . . . . . . . . . . . . . . .. . . .  4&1.63l1 
Oil can. N. H. Barnes . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 433,blS 
Oil cUP. C. L. Burbeck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  433,849 
Ore concentrating and amalgamating apparatul. 

O. Campbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  438,850 
Ore mill. C .. rl &; Pater.on . . . . . . . . . . . . . . . . . . . . . . . . . . . .  433.fI'IO 
Ore sampler. H. r •. Bridgm .. n . . . . . . . . . . . . . . . . . . . . .. . .  433,71' 
Oven. port .. ble. G. W. Walker . . . . . . . . . . . . . . . . . . . . . . .  433,I!01 
Pad. See Envelope moi.tening pad. 
Pall cover bolder. dinner. J. Dorscb _ . . . . . . . . . . . . . .  4<11,452 
Paper cutting macbines • •  tabbinll attacbment for. 

A. C. Stouder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4311.4118 
P .. per. medicated. W. Scbultz . . . . . . . . . . . . . . . . . . . . . . . fS3,827 
Pavement. street, G. W. Parker . . . . . . . . . . . . . . . . . .  '.' 483,540 
Pen cle .. ner and .upport. J . . J • .  IJ. Smith . . . . . . . . . . . 4/13.878 
Penoll sbarpener. W. H. jones. . . . . . . . . . . . . . . . . . . . . 483.684 
Penoil .b .. rpener • • iate. E. II .  Montllomery . . . . . . . .  4I3,li83 
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Perfume. solidUled. G. H. Dubelle . . . . . . . . . . . . . . . .  433,406 
PhotOlIraphlc camera. G. D. Tbomplon . . . . . . . . . . . .  433,558 
Photollr .. phlp. films. roller holder tor. G. Eastman 483.775 
Photollraphl� film .. roller holder tor. Eastman &; 

ya .. man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4lI3.774 
Piano protector. J. C. Schleicher . . . . . . . . . . . . . . .. . . .  433.826 
Pianos. musl� desk for. D. L. Rice . . . . . . . . . . . . . . . . . .  438.655 
Picture frame. J. H. Ho .. ard, Jr . . . . . . . . . . . . . . . . . . . 4.'!3.8M 
Pile covering. A. Ames . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  438,6011 
Pi pe. See Water condnctor pipe. 
Pipe ball. S. J. Adamo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43S,586 
Pipe joint. C. Shields . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  438.750 
Pipe weldlnp' ball. S. J. Adam .. . . . . . . . . . . . . . . . . . . . . .  433,589 
Pipes. 'JOmbined onion and elbow tor. I. B. Potts. (;13.489 
Plant protector. A. E. Knapp . . . . . . . . . . . . . . .  : . . ... . . .  633.898 
Planter. cneck row corn. R. L. Woodling . . . . . . . . . .  4.'l3.157 
PI88ter, artificial. H. Lelcbsenrlnll" . . . . . . . . . . . . .. . . . . 4S3Jl99 
Plaster. composition of matter tor. O. Haigh ... . . .  433,861 

PI88tering compoood, manufacturiDII. S. S. Rus-
ton et aI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  433,743 

Plogs. tool for tapering. J. F. Brown . . . . . . . . . . . . .. . .  433.615 
Plomb. bollder·B. W. J. Workman . . . . . . . . . . . . . . . . . .  433.842 

Pol Bon d1strlbuter. C. L. Bellamy . .. . . . . . . . . . . . . . . . .  (;13.438 
Pot. S"e Colree pot. 
Power apparatns. P. J. Dalton . . . . . . . . . . .. . . . . . . . . . .  433,771 

Power transml .. lou device., C. Davld.on . . . . . . . . . . .  483,772 
Power ·transmlttlng mecbanl.m. W. B. Cleveland 438.H6 
Prees. See Baling pr..... Hay pr..... Prlntlnll 

prees. Screw prees. 
Prees for fruit .. v8lletables. etc� J. A. Morrell . . . .  4.'13.691 
Printing macblne. plate. U. Eberhardt et aI . . . . ... . 438.4.<;7 
PrInting machines. paper feeding mechanl.m for. 

J. Brooks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  438.1lG 
Printing machines. rotary paper cutter adJusting 

device for. J. BrOOks . . . . . . . . . . . . . . . . . . . . . . .  _ . . . .  433,715 
PrInting press. D. I. Eckerson . . . . . . . . . . . . . . . .. . . . . . .  433.776 

ProJectiles In pneomatlc gun .. delaying the move-
ment of, H. Elchbaum . . . . . . . . . . . . . . . . . . . . . . . . ... . 433.643 

Protector. See Plano protector. Plant protec-
tor. 

Pump r8llulator, W. O. Gonckel . . . . . . . . . . . . . . . . . . . . .  433.611) 
Polleys • •  peed regulator for. W. S. Sims . . . . . . . . . . .  433.600 
Pulley •• table for balanclog. N. P. Bo .. sher . . . . .. . .  433,643 
Pozzle, J. W. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *38,4" 
Rail and It. f88tenlnll. girder. W. C. Wood . . . . . . . . .  438.923 
Rail jOint. A. Klein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  433.571 
Railway conduit sy.tem. electric. M. Whele .... . . .  4.'l3.918 

Railway cro •• lnll. J. Swellies . . . . . . . . . . . . . . . . . . . . . . . .  433.662 

Rail .. ay. electriC. Sbobe &; Embley . . . . . . . . . . . . . . .  *38.544 
Rall .. ay safetY lluard. H. Ewlnll . . . . . . . . . . . . . . . . . . . . 433.892 
Rall .. ay sillnal. S. H. Harrington . . . . . . . . . . . . . . . . . . .  433,567 
Rall .. ay splke. Pete .. en &; Closser . . . . . . . . . . . . . . . . . .  4.'l3.816 

Railway s .. ltchlng device. street. R. T. Smith. 
433.547. 438.MB 

Railway tie. Field &; Driscoll . . . . . . . . . . . . . . . . . . . . . . . .  433.651 
Railway tie. T. W. Gilmer . . . . . . . . . . . . . . . . . . . ... . . . . .  433,524 
Railway tie and mean. for ·.ecurloll ralls to the 

.ame. J. M. Fello..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  433.778 
Railway time .Ignal. S. H. Harrington . . . . . . 433.565. 433.566 
RaIlway time .llInal. O'Brien &; Harrlngtou . . . . .. . . 4S.l,906 
Rallw.y track. S. J. Mo .. e . . . . . . . . . . . . . . . . . . . . . . . . . . .  433.11)3 
Railway track cleauer. E. E. Andre.... . . .  . . . . . . . .  438.433 
Railway traIns, electric circuit coupllnlil for, Wld" 

d8fIeid &; Bo .. man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 433,'106 
Rall"ays. alarm for use ou cable. C. M. E. Wend-

n8ll"el . .  . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  433.667 
RaIlway •• chair sleeper for. W. G. OIpherts . . . . . . . .  4.33.875 
Rallw .. ys. poeumatic sillnal and lIate for, A. J. 

Grlmo. . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  43a.800 
Recorder. 8ee Time recorder. 
Reel. See Boltloll reel. 
Refrille ... tloll attachment for beer barrels. A. B. 

Kokernot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  433.1lC1 
Refrigerator. C. W. Trotter . . . . . . . . . . . . . . . . . . . . . . . . . . 433.60(. 
Refrillerator. Wiese &; Brasck . . . . . . . . . . . . . . . . . . . . . . .  433.709 
Refrillerator. car. B. F. Adams . . . . . . . . . . . . . . . . . . . . . .  433.759 
ReIIeneratlve fornace. S. R. Smythe . . • . . • • .  438,G03, 438.004 
ReIIolator. See Pump reJlUlator. 
Rlnll. See Curtain pole rlnll. 
Ring mould. J. J. Sullivan . . . . . . . . . . . . . . . . . . . . . . . .... . 483,879 
Rlvetlnlt machine. R. A. Carl. . . . . . . . . . . . . . . . . . . . ... . 433.761 
Rod. See Beading machine rod. 
Rose eogine. automatic. A. C. Bates . . . , . . . . .  . . . . . . .  433.846 
Rotary enlllne, A. Beard . . . . . . . . . . . . . . . . . . . . . . . ... . . .  433.847 
Rotary 901IIne or .. ater wheel. S. B. Golf . . . . . . . . . . .  433.727 
Sad lrou sopport. B. C. Glndorlr . . . . . . . . . . . . . . . . . . . . .  433.679 
S"fe. flo .. Unll. J. B. Ma .. hall . . . . . . . . . . . . . . . . . . . . . . .  433.5S0 
Safety alarm for elevator or other belts. J. B. 

Soule . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4:13.549 
Sash balance. A. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . 433.596 

Sash fastener. B. Ma .. hall . . . . . . . . . . . . . . . . . . . . . .. . . .  433.6Otl 
Sash bolder. A. T. Church . . . . . . . . . . . . . . . . . . . . . . . ... . . 433,8'72 
Sa"' lIaulle. A. Harmao . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 483.465 
Sawmill carriage. olrsettlnll. Hinkley &; Schofield. 433.681 
Saw .barpenlnl! macbine. J. &; H. Knecbt . . . . . . . . . .  433.866 

Saw teeth. tool for manlpulatinll Insertlble. R. P. 
Smitb . . . . . .  ' "  . . . . .  . .  . . . . .  . . . .  . . . . . . . . . .  . . . . . . . . .  . . •  433.918 

Saws. device for brazlnll. E. B. Rich . . . . . . . . . . . . . . . .  433.656 
Scale •• portable frame for stock. Charles &; Garri-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . .  433,516 
Scraper. road. Morel &; Lomont. . . . . . . . . . . . . . . .. . . .  433,432 
Screw press. R. Cathelioeau . . .  . . . . . . . . . . . . . . . . . . . . . 433,763 
Seed linter. cotton. E. J. O·Brlen . . . . . . . . . . . . . . . .... . 433,874 
Be ... lnll iooped fabrics. machine for. G. Cooper . . . . 433.766 
Bewlng looped fabrics. machloe for. A. L. Traver. 433.611) 

Bewlnll machine. L. Marcy . . . . . . . . . . . . . . . . . . . . . . . ... . 433.001 
Bewlnll machine tension mechanism. W. J. Ste ... -

art . . . . .  . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  433,661 

Bewlnll machines. tobe .npport for box. L. L. Mil-
ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  438,690 

Shaft hanller. Fisher &; Klnney . . . . . . . . . . . . . . .  _ . . . . 4S.l.779 
Shatt holder. vehicle. Davis &; Byrd . . . . . . . . . . . . . . . . 438,773 
Sheaf carrier. C. F. Hiebert . . . . . . . . . . . . . . . . . . . . .. . . . .  433.924 
Shelvlog . ..  djustable. J. W. Hlne . . . . . . . . . . . . . . . . . . . . 438,622 
Ship'. boat, A. T. De ... ar . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  433.854 
Shoe opper tnrnlDII machine. F. D. Walden . . . . . . . 433.916 
Show C889. Sherlock &;· Freeman . . . . . . . . . . . . . . . . . . . .  483.828 
Shutter f88tener. L. Markey . . . . . . . . . . . . . . . . . . ... . . .  4S3.6& 
Shntter opeolnll device. J. V. V. Boo ... em. . . . . . . .  433.884 
Shutter or blind. roiling. G. A. Ohl . . . . . . . . . . . . .. . . . 433.6\).1 
Shutter ... orker, A. PolIsley . . . . . . . . .  : . . . . . . . . . . . . . . .  4-'!:I.SI9 
SllIn. lllumlnated. E. F. Gavin . . . . . . . . . . . . . . . . . . . . . . . 483.671 
Sllloal. See Railway IllInal. Rall .. ay time signal. 
SllInal apparatus. monlclpal. WIl.on &; Noyes . . . . . 4.'l3.&M 
Sljlnal system. lillht. J. C. Wilson . . . . . . . . . . . . . . . .. . . 433.� 
Sljlnal system. municipal. B. J. Noye . . . . . . . . 4S3.485 483.4S6 
SIIlnature lIatberlog machine. A. I. Jacobs . . . . . . . .  433.569 
Sin�. kitchen. R. I,. Fairchild. . . . . . . . . . . . . . . . . . . . .. . .  433.650 
Skate. H. Heinze . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  433,41>'7 
Slate. T. K. E .. lnll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 433.'125 
Slate and satchel. combined. I. Murdock . . . . . . . . . . .  -433.5&i 
Sled, bob. A. New.trom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-la.743 
Sled propeller. J. Stanford . . . . . .  . . . . . . . . . . . . . . . . . . .  43.1,829 
Slelirb ruuuer for chal ... W. Moller . . . . . . . . . . . .. . . . .  433,535 
SmoothlDll iron. Sllbe .. teln &; Amos . . . . . . . . . . . . . . . . 433.545 
Soldering Iron. electric. C. E. Carpenter . . . . . . . .. . . .  4S.l.671 
Solderlnll or brazlDII torch. F. W. Quitman. . . . . . . .  438.631 
Sole and heel trlmmlnll machlue. J. M. Glmson et 

Ill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  483.782 
Speed 1'8IIulatlq device., M. M&lfinn . . . . . . . . . . . . . . . -433,529 
Splnnlug spindle .upport, W. Hlnohlure • • . • • • • • . . •  438,8\Ij 
8J)IMher bolder. B. II. ParD . . . . . . . . . . . . . . . . . . . . . . . : -AII,8O'l 
-.-, ..... .. c. HQ� . . ....... .. . ... ....  _ .. Q3,78'i' 

Spool or bobbin. G. O. Boynton . . . . . . . . . . . . . . . . . .. 433,886 
SprlUII motor. A. Wirth . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . 488,/168 
Sprinkler. See Automatic sprinkler. 
Stamps. device for carrylnll and .. mxlDII. B. F. 

Lauto . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 'M. 431.'/S4 
Staud. See Tablet or calendar .tand. 
Steam generator, Bo .. ler &; Stanlrer . . . . . . . . . . .. . . . .  433.442 
Stencil and stencil plate. G. H. Cunningham . • . • . .  433.7tIl 
Stone. apparatus for hol.tlnll and manlpulatlnll 

blocks of. N. E. Au.tin . . . . . . . . . . . . . . . . . . . . . . . . . .  433,569 
Store .el"\'lce apparatuI, C. A. McKlearnan . . . . . . . .  433,741 
Store service car brake. J. J. Bnsenben . . . . . . . . . . . .  433,886 
Stove oven. cooking. R. MacKellar . . . . . . . . . . . . . . . . .  433,4S0 
Strainer. milk. C. M. Schermerborn . . . . . . . . . . ... . . .  433.659 

Street .weeper. J. Ne .. love . . . . .. . . . . . . . . . . . . . . . . . . . .  43S.5.'l3 
Stumnll box. E. Rund . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .  433.B24 
Sulphur. apparatus for ... 88hlng the fom. ot, 

Montgomery &; Warnke . . . . . . . . . . . . . . . . . . . . . . . . . .  433.1>34 
Sopporter. See Garment supporter. 
Surveying and IIradlng ditches. Instrument for. III. 

Relchenbacb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ''13,697 
Suspendero. I. Brucks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  483.717 
Swing. A. Greaves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  433.7S1 
Swrtcb. S. Berll1Jl8nn . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  433.883 
Table. See Ironinll table. Zither table. 
Tablet or calendar .tand. �'. M. Turck . . . . . . . .. . . . . .  438.635 
Tank. See Flu.h tank. 
T .. rget traps. release for. L. L. True . . . . . . . . . . . . ... .  483.554 
Telegraph key. J. B. Van Oeo.en . . . . . . . . . . . . . . . . . . .  433,835 
Telephone excbanlles, rellistering system for. J. 

C. Clark. . . . . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  433,445 
Textile machinery, covenng for rolle .. used In. 

� .  Shepherd . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . ... . . .  43:1.493 
Thermo-electrlc element, E. N. Dickerson • . . . . . . .  483.451 
Thill couplinll. If. A. Wellner . . . . . . . . . . . . . . . . . . . . . . . .  433.502 

Thr88hlnR machine. R. L. Colby . . . . . . . . . . . . . . . . . . . 43.1.764 
Tie. See Railway tie. 
Time recorder. workman's. R. Burk . • • • . • • • • . . . • • • •  433.512 
Tire. ""lion. C. �'. Skellenller . . . . . . . . . . . . . . . . . . . . . . . .  43.1.491 
Tobacco cutter. T. Cote . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 433.71;8 
Toba.cco, machme for dressing and sweetenlnlit, 

W. H. Dunn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 433.456 
Toothpick macblne. W. F. Hutchln.on . . . . . . . . . . . .  433.788 
Toy 88vlnll. bOl[. J. F. Lockwood . . . . . . . . . . . . . . . . .. . .  433,736 
Track ssndinJil' apparatus, H .• L. Leach, Sr . . . . . • . . . .  433.686 
Traction enlline. G. H. Pond . . . . . . . . . . . . . . . . . . . . . . . 43.l,4S8 
Trap. See Bug trap. 
Travelinll block. A. Re .. rlek . . . . . . . . . . . . . . . . . . . . . . . 438.601 
Tublnll. machine for maklnll. W. Probert . . . . . . . . . .  4S3,58() 
Tumbllnll box; E. H. Taylor . . . . . . . . . . . . . . . . . . . . . . . .  433.863 
Twine from straw. flax, hemp, etc., machine for 

mllklnll, G. H. Ellis . . . .  . . . . . . . . . . . .  . .  . . . . . . . . . . .  433,856 
T .. ine from otraw. manufacturlnll. O. H. Ellis . . . . 433.855 
Typewriter scale. Iddlng. &; Melleath . . . . . . . . . . . . . . 433.769 
Typewritinll machine. S. Collins . . . . . . . . . . . . . . . . . . . .  433.765 
Type .. rltlng machine. W. P. Quentell . . . . . . . . . . . . . .  43.1.820 
Umbrella frame. Jeft'ery &; Simpson . . . . . . . . . . . . . . 43.1.625 
Umbrell .. or parasol. F. J .. mes . . . . . . . . . . . . . . . . . . . . . .  433.733 
Valve. W. T. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4:\3.731 
Valve. automatic relief. F. Schreldt . . . . . . . . . . . . . . . .  01:13.54.3 
V .. lve device. J. Kelly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4S.l.628 
Valve. tloat. T. W. Beal . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  433,l35 
Valve for automatic air brakes, release, P. Grab-

ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  483,895 
Valve for automatic brake apparatus. triple. E. 

. 

J. Lewis . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . ... . 4.13.596 
Valve. sltde. G. W. De Groft' . . . . . . . . . . . . . . . . . . . . ... . . .  483.853 
Valve, steam boller. W. F. Cunnina-ham . . . . . . . • • . . 43.),618 

Vapor Ilenerator and burner, A. II. Culklns . . . . . . . .  433,515 
VaporIzer and burner. combined oil and water, F. 

B.·Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . .  433.870 
Vat. See Dye vat. 
Veblcle brake. C. A. Shank . . . . . . . . . . . . . . . . . . . . . . . . . .  4.13.7l8 

Vehicle. two-.. heeled. J .  G. Trump . . . . . . . . . . . . . . . . .  433.833 
Vehicles, eprine Jil'ear for, '1'. J. Storey . . . . . . . . . . . . . . .&S3.gJ() 
Velocipede. W. P. Ake.... . . . . . . . . . . . . . . . . . . . .  . .  . . .  4;l3.008 
Velocipede. A. �'. Cb .. ce . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  433,720 
VelOCipede. A. E. Clauos90 . . . . . . . . . . . . . . . . . . . . . . . . . . 433.852 
Velocipede. J. N. Clouse . . . . . . . . . . . . . . . . . . . . . . . .... . . .  433.889 
Velocipede. L. B. G"ylor . . . . . . . . . . . . . . . . . . . . . . . . . . . .  483.56'2 
Velocipede. P. Sch .. efer . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 433.542 
'Yeneer cutting machine. H. M. Brown . . . . . . . . . . . . .  433.511 
Ventilator. See Window ventilator. 
W8IIOO brake. R. P. Taylor . . . . . . . . . . . . . . . . . . . . . . . . .  433.753 
W &1100. jack. S. C. Hall. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  433.962 

Wall plaster. etc . • method of and device for orna-
menting. J. H. Harding . . . . . . . . . . . . . . . . . . . . . . . . . .  4S:1.785 

Wash bOiler. Thlosell &; Brad.treet . . . . . . . . . . . . . . . . . 483,498 
Watch bow faotener. F. Mink . . . . . . . . . . . . . . . . . . . . .. . .  433.532 
Watch case. O. O'Hara. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . 433,693 
Watch. stem ... Iudlnll and setting. T. F. Sheri-

dan (r) . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  11 .100 
Water conductor pipe. T. C. Belding . . . . . . . . . . . . . . .  4.33.882 
Water cooler. Meyer &; Shepherd . . . . . . . . . . . . . . . . . . .  433.739 
Water. purifying. P. Degener . . . . . . . . . . . . . . . . . . .. . .  43:1,800 
Weaner. calf, S. Stearly . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  433.751 
Weather .trlp. h'leld &; Bye .. . . . . . . . . . . . . . . . . . . . . . . . 41>3.460 
Weldinll seams of pipes. M. Blakey. . . . . . . . . . . . . . . .  433,591 
Wheel. See Fifth .. heel. Metallic .. heel. 
Wheel. T. J. Tborp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  433,704 
Windmill. S. W. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4:la.581 
Wlndo ... ventilator. J. De Long . . . . . . . . . . . . . . . . . . . . . . 4.13.450 
Wire nettlnll macbine, B. Scarles . . . . . . . . . . . . . . . . . . .  438.1>33 
Wire or cable tiahtener, W. Mason . . . . . . . . . . . . . . . . .  483.799 
Wool washing machine. F. G.  Sarllent . . . . . .  433.581. 433.582 
Wool washlnll m .. cblne. F. G. &; A. C. Sargent • . . . .  433.583 
Wrench. A. T. & A. W. Br8llll ... . . . . . . . . . . . . . . . . . . . . 433.558 
Wrench. G. W. Hooks . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  43.1.786 

Wrench. F'. W. Kasch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  433.794 
Yoke center. neck. S. A. Thom88 . . . . . . . . . . . . . . . .  _ . .  433.831 

Zither table. H. Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  433,801 

DESIGNS. 
Book rack. J. Danner . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . .  2O.tr.4 
Braid. V. G. Schuck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . 2O.!»l1 
Cillar IIl1bter case. T. RectanU>· . . . . . . . . . . . . . . . . . . . . . . 2O.!»lO 
Comb. toilet. F. V. Jones . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  2O.117I 
Curtain. R. Hartley . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20.070 
Fabric. J. Bran.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2O,07d 
Glass ve •• el. J. Proeller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.079 

Handle for spoons, etc .. A. F. Jackson . . . . . . . . 20,077. 2O.07S 
Ice cream. receptacle for. W. F. Hunt . . . . . . . • . . . . • . .  20.075 
Stove. cookinll. W. H. Wilkinson . . . . . . . . . . . . . . . . . . . .  20.072 
Toy money box. Z. T. Hall . . . . . . . . . . . . . . . . . . . . . . . .. . . .  20.076 

TRADE MARKS. 
AOlle ... C. Whltebouse &; Sons . . . . . . . . . . . . . . . . . . . . . .  J8.276 
Boots and oboes. Bemis &; Fletcher . . . . . . . . . . . . . . . . . .  18.253 
Brandy. E. R. Martin &; Co . . . . . . . . . . . . . . . . . . . . .  J8.258. 18,259 
Bulldlnll materials. certalo named. Houston &; 

Harris . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  J8.266 

Cartrldlles • •  hotgun. Standrard Cartridge Company 18.272 
Chemical preparation for uoe In copying docu-

ments. Roller. Copying Company . . • . . . . • . • . . . . . .  1S.270 
Cillar8, J. Hatehwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1S.265 
Cigars. F. R. Rice &; Co. . . . . . . . . .  . . .. . . . . . . . . . . . . . . . . .  18.:1'19 

CllISrs, R. Relme... . . . . . . . . . . . . . . .  . . .  . . . . . . . . . . . . . . . . .  18,254 
Cottou fabrics. Including cotton printed, dyed. and 

... oven In colors. colored, J. W. W ODd . . . . . . . . . . . 18,275 
DI'8IIII ehleId .. E. C. Blum . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  18362 
J!:moll\ent, W. CUler . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  l8,261 

FertUlle ... ammoniated superphosphate for. Mil-
ler. Lippincott &; Co . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .  J8.2II8 

Glue., solid. G. \' alette . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,28) 
Lace curtains. Wllkee-Barre Laoe llanatactorlnll 

Company . . . . . . . . . . . . . . . . . . . . . ... . . . . . .. . . . . . . . .  _ . .  18,274 
Minerai water. natural. Geneva M8IIDetic Water 

Company . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . � . . . .  18,2iT 

Ointment. W. B. Eddy &; Co . . . . . . . . . . . . . . . . . . . . . . . . . l8,262 
Peroxide of hydrollen. Dre.,et Manotacturlnll 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' M "  l8,27lI 
Ribbons. Pioneer Silk Company . . . . . . . . . . . . . . . . ... . . .  J8,269 
Seeds. flo .. er and v8lletable. W. A. Burpee &; Co . .. 18,200 
Soap and .oap powde .. for laundry and toilet pur-

poses. T. Ro... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,271 

Stoves. ranll8!l. and fuel gas burner •• Baldwin &; 
Graham . . . . . .  . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . .  l8,266, 18,257 

Tobacco and el1l8l'8o 1ID01dn1l. Kappler &; Becker . . .  lH.278 

Tobacco. snd. Cilral'll, aud c\JIarettes. Gravely &; 
�lIler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .  18,:l64 

Watch cases. Metropolitan Watch Company . . . . . . .  l8,26'1 
Whisky. FI.hel &; Levy. . . . . . . . . . . . . . . . . . . . . . . . . .. . .  18,26S 
Whisky, rye and Bourbon. J. Beck &; Co . . . . . . . .. . . . .  18.255 

A Printed copy ot the speetflcatlou ""d dra ... ing of 
any patent In the foregoing list will be furnished from 
this omce for 25 cents. In orderinll please state the' name 
and number of the patent deSired. and remit to Muun &; 
CO., 361 Broadway, New York... 

Canadian Patent. may no ... be obtained by the 
Invento .. for any of the Invention. named In the fore
golnll list. provided they are simple. at a coat ot UO 
eacb. If complicated. the cost will be a little more. For 
rnll lnatructlons addrees Munn &: Co •• 361 Broadway. 
New Yorl<. Other forelJIU pateuts may also he obtained. 

Inside " aaet ench lueertlaD - • •  7� cent. a lIae. 
Back I'alre . .. nch h o...,rUon - - - 81 .00 o. lIoe. 

The a.bove are cbarJil'es per agate line-about eight 
words per line. This notice shows the width of the line. 
and is set in &gate type. En .. ravin/il8 may head adver
tisementa at the same rate per 8Ilate line. by measure
ment. &8 the letter press. Advertisements must be 
received at publication omce 88 early as Thursday mom .. 
lDJil' to appear in next issue. 

ALUMINUM BRONZE AND BRASS 
as a .ultable material tor Propellers. - A paper by 
Eugene H. Cowie •• discussing the various materials that 
have been used in the construction of propelJer wheels, 

�����i':1f���g::::I�rg���v�m
b�:::.

ts 
C��:ig�r� 

!'ICIEN'L'U'IC AMERICAN SUPPLEMENT, No. '4�. Price 
10 cent.. To be had at tbl8 omce and from all ne .... 
de .. lers. 

Screw Cut
tiDIf Auto

mahe Cro •• Feed, eIc. 

THE GIRARD HYDRAULIC RAILWAY. 
-Deocrlptlon of a rall .. ay ... hlch has excited much tech
nical interest In E�rope and America. Rnd which threat
ens to revolutionize both the method and speed of t�:.:'I���i;�g��W:i�x�g2:�UaV,::ft!�e�ftt sr���:: 
Contained In SCIENTI PIC AMERICAN SUPPI.EMENT. 
No. , . ,. Price 10 cents. '1'0 be had at this omce 
and from all newsdealers. 

HOME-MADE INC U HATOR.-PRACTI-
cal directions for the manufacture of an etlect\ve Incu-�g� ifla:b:�·

mn,.,;"ge ����.rbW:;'i���.l����h tgl/.:: 
tions lor operating. With 4 figure.. Contamed In SCI
E"TIF'IC AM"RICA " SUPPLEM F.NT. NO. fl30. Price 10 
cents. To be had at thl8 omce and from all newsdeale .... 

[AUGUST 23, ISqa. 
Fine Taps, Dies, Reamers, Etc. 

m W I I I I I I I I I -- LI G H T N ING-

Llahtnlnlr and Green River Screw Plate •• 
Bolt Cutters, Hand and Po .. er Drilling Machines. Punch

Ing Pres888. Tire Benders. Tire U paeHers. and oth-
er I.abor SavlDII Tools. Send for PrIce List. 

WILEY & RUSSELL M FG. CO. , Greenfield, Mass. 

STEAM ENGINE. HOW TO MANAGE. 
� Ir�·.:\thA .. ';.'i,'"l ���"!l. P::::: � ::,,:�j!� ... -'!�� 
supply, ho .. to clean the engine. how to clean the suppl,. pipe. ho ... to lIauge the pumP. ete. W ith 12 illustrations. 
COntained In SCIENTIPIO AlIERIOAN SUPPLBMENT. No. '4'. Price JO cents. To be had at thl8 omce anel 
from all newsdealers. 

CO M PLET E. STEAM PUM P  
1 0  S IZES FROM S no S75 W R I T E f J '  F �� '� D IYEW[ll(' P R I C ES A " 
< . C' \ f\ t 

. . 
V /  0 E S G R I P T l V (  s 

o E " /' . j) ' C I R C U I.I'� -' 1 .  . /' 
.
' VAN DUlEN &liFT , . /' r-- r. '  SO l (�MAK[R S .  

: ./ . " - 'C I  v I N (:.t ·· -� , - ' - '  ' .  - � NAT I 0 . : . . :�� . ... t , ' . . 

HELIOGRAPHY OR THE ACTINIC 
�&���. 't�gi�1�S.Y.. �r���:�ge�n�n!e:!: 
IIlvlng detailed dlreetlons tor the practice of t .. elve 
dllrerent "roce .. es of copylDII d ..... lnll8. viz. ; The �
anotype Bensltlzlug ProCe88 (Herschel'o); Marlon s g;��'{,\��I��":; .. r:t::�u���ltg:.l�hr&\'m::.ID"-i'; l.ll!!,otype Proce88, dark hlne lines on a white ground ; 
wlliW"�::fnac,.;:S.����I

':glt;,n Irn.:h�: �ro�:gi 
ground . Sbawcross' Gallic Acid Process. black line. on 

�n ... :�I'i.c����d��=';,e�l�":'�ti,W�::."�'il'I�:. 
brown or gray lines on a ... hlte ground ; Poltevm's Gel
atine Proces. ; Cro. &; Verge ... nd·. Ammonlc Bromide 
Proce8s. dark brown lines on a .. hlte ground . Zinco
graphic Process. Contained In SCIENTIIIIO AM"RIOAN 
SUPPLEMENT. No. ��. PrIce 10 cents. To be had at 
thla olBae and from all ne .. sdealers. 

THE PENNA. DIAMOND DRILL & MFG. CO. 
B l ItDS IlORO. PA • •  Bullde .. of High Class 
Steam Enllines. Diamond Drilling and General 
Macbinery. Flour Mill Rolls Ground and Grooved. 

CAST IRON AND ITS TREATMENT 
:g� !!!I��c .!.'t�:'� Aa i':crc'ie

blo�be
Refp��:l:!n ':.� 

art. with notes on .ome fine examples ot Its treatment 
In former times. With 5 llIu8tratloD& Contained In 
SCIENTIPIC AIIBIUCAN SUPPI.BJIB. ... T. No. ' 4 � .  PrIce 10 
cents. To be had at thla omce and from au. ne .. sdeale ... 

8m.' Paletit IIydro·Carbo. 
B L O W· P I P E  AND ASSAY FURNACES. :3e����. !'''o:,�erCat«;'�J: 

able. and aulomatte. 
Send for PrIce LI.t. 

W. Hoskins. 81 S. Clark St.. 
Room 50, Chlcsgo. DL 

PEPPERMINT INDUSTRY OF ST. 
Jo.epb Countl Mlch.-HI.tory of the Industrl. Mode 
of CIiltlvating 1.e  peppermint plant, process of dl.tilla.
tlon. annual output, prinCipal dealers of the IOCRlIty. 
With I l1100tratloo. Contained In SClE"TIJ'IC A.J(ERI
CAN SUPPLEMENT. No. 748. PrIce 10 cents. To be 
had at this omce and from all ne ... edealers. 

MODELS 
mad LIGHT JlCACHINBBY, 

N. ERLANnsBN. 107 RivInKton St .. N. Y. 

.3 PRINTING PRESS. �H1Fol�� 
IDllue for t ... o stamps. K.eI8eJ' &: Co., Meriden. Conn. 

ROCK D R I L LS TO BUSINESS MEN 
AIR COMPRESSORS . tl=:.�::.gf�ns.:iI�:�����.tI:.!:g�t!"Cr::lU't.JL';.'� 

. ,  �o':":Jbll::t.':.lrn':�e�h
l�to

t:I�\�: g:Ze",:,!��r J��� MINING AND QUARRYING MACHINERY, rles. and Is read In all the prluc1pal libraries and reading 

I II S R 
. rooms of the· ... orld. A bU81ness man ... ants 80methlq 

ngerso • ergeant ock Drill Co more the.n to .ee his advertisement In a printed ne ..... 
• paper. He .. ants Circulation. This he h88 .. hen he 

advertloes ln the SOIENTIl!'IO AMERIOAN. And do not No. 1 0 PARK PLACE, NEW YORK. let the advertlsln!c 
�

nt Influence you to sub.tltute 
Send for Complete Priced Catalogoe. :�tY��':' If.:tp

�: P':btlc'!fo���I:�,c! ���Ig�de ��e
l� 

NEW YORK CITY AQUEDUCT.-AN 
elaborate paper by Alex. C. Chenoweth. on the pu
neerlng 1eature. and desilln. of this remarkable .. ork. 
wit.h maps and protlles. lllu.trRted with 8 tljrnres. Con
tained In SCI ENTIIIIC AMERICAN SUPPLEMBN'l'. No. ,,,�. PrIce 10 cents. To be had at thl8 omce and from 
ail ne ... sdeale ... 

for your Interest to advertise. This I. frequently doue. 
tor tile reason tllat tne 8IIent lIets a larger eomml .. ton 
from the paP'lrs havinll a .mall Circulation taao I. allo .. -
ed on the SCIENTIJ'IC AMERICAN. 

For rates see top of first colnmn of this page. or ad
draas M V !UI  &: CO • •  Pabll.h .. re. 361 Braadway. New York. 

• 
STEEL lYPE (0, lYPEWRITER8; . 

Stencils, Steel Stamps. Rubber 
and Metal Type Wheels. 

. New York Stencil Worka. Mfre. 

. 100 N8888U Street. Ne ... York. 

DRYING IN VACUO.-BY EMIL PASS-
bDrll. W4!t by-products. Importance of drylllll. require. 
m
. 

ents in dryIn.g. 810 .. evaporatlou. quick ev .. poratlon. 
evaporation In vacuo, and appantu. for the purpoBe �IC81 application. With 4 tljrurea. Contained IIi forio:NTlJ'lC AMERICAN SUPPLEMBN'l'. No. ".6. 
ne��=tB. To be had at this olBce and from ell 

P· . �R�:�!�� cYn����� po�rP! .. ��e� 
Apply tor Information to 

T. M. FOOTE REGULATOR CO •. , 
33 De ....... " Slreel, ........ ...... 

© 1890 SCIENTIFIC AMERICAN, INC.
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Founded b!I Mathtw Carev, l'IB1i. 

H E N RY CAR EY BAl .. .. CO. 
ladaatrlal PabUuen. Boobellen, ... . "-,.nus. 

8J 0 WalDa, St., Pldl.deIIJIaI .. r ... u. S • •• 
tr"Our ne .. and Rev1lIed CatalOll11e of Praotloal and 

8c1entillc Book., 86 _eo. SVo, and our other Cataloeneo 
:��.eC�';:'�II�··t!,
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to any one In any part of the .. orld .. ho will fnnilall lila 
addreu. 

ARCHITECTURAL BGOKS. 
Useful, Beautiful, and Cheap. 

To any person abont to erect a dwelling house or _ 
ble, either In the conntry or city. or any bnllder whlng 
to examine the latest and beot plana for a chnrcb, school 
honae. club house, or any other pubUc bnlldtnc of hJgh 
or low COllt, .hould procure a oomplete set of the ABcBI
TJ:CTS' AND BUILDJ:R8' KDITION of tbp. 8c1J:"'TII'lO I AKERICAN. I ADAPTATION OF THE STEAM Tbe Information these volumes oontaln renders the i Machinery In Marine Constroctlon.-A lectnre br ChRl!. 
work almost Indl.penaable to the arcblteCt and hnIlder B. Emery Pb.D., dellver.ed In the Sibley « 'ollege COurse. • An Interesting dlscu8BlOn of steam engineei1wr pracand to perl!On. about to build for themselves . they will ttce as appJled to shiPS. with a co

�
rI8on of tlie per-

Iod the .. ork sDjlgestlve and moat 1I88fuI. They �ntaln f�rm::g:r
o�r�:�!�g oci::��n':.� d\v�ni �-::�r.�;. colored plate. of the e1evatton, plan, and detail draW- I Contained In SCI JCNTD'lC AMJ:RlCAN SUPPL_J:NT, NoB. 

Inga of ."mo.t every elau of bnUdlnl!. with .peoIIIca- 7'33 and 7'34. Price 10 cento each. To be had at thls 
�IOD a"d .pproxlmate cost. oIIIce and from all ne .... dealers. 
Bllrht bOund volumes are no .. ready and may be ob-

talned, by mall, dlreot from the publlahers or from 8DJ OIL WELL SUPPLY CO. Ltd. ne .. sdealer. PrIce, '2.00 • ToIume_ Sutehed In paper 
covers. Snbecrlption price, per &DDDID, .,.. Addrel. 
and remit to 

MUNN & CO., PubllsheJ'li!, 
361 Broadway, Ne� ¥ork. 

TO INVENTORS 
�ND M�NU FACTU RERS 
59th Grand National Industrial Exposition 

-01' TBlI:-
American I n stitute of the City of New York 

W i l l  Open Oct. l at and cloae Nov, 2D, 1 8DO. 
Intendlnll exhlbltol'1l must make early application to 
secure proper .pace and claulflcatlon. For blank. and 
otber Information addreea GJ:NJ:BAL 8UPlUUNTaNDJ:NT 
/.merlcan lnotltute, ll3 Weot 38th 8t., New York City. 

Remington 
Standard Typewriter 

91 '" 92 WATER STREET, 
.Phlllbn r ab, ...... 

Mannfacturer. of everything needed for 
.A.:El.T:m_:E.A.Dr �:JiILL_ 
lor either Gas, 011, Water. or Minerai 

'.I.'eIIte, Bollero. Bngjnes. Pipe, OordaRe, DrilliDll Tool .. etc. 
Illutrated catalogue, price , 

IIeta and dl.count .beet. 
on request. 

SAFE BOILERS FOR AMATE UR WORK 
By G. D. HlscOL-Deecriptlon of several types of safe 
steam generators for tbe uoe of amateu ...... tbe pi;' coil 
BY::m:I�':.s�

l
�nt:f.,�� &1��i:'h�IA��:iCAN �t�� 

PLEA( IC"'T. No. ' ..  ll. Price 10 cents. To be had at thl. 
omce and from all newsdealers. 

THE PROPELLING MACHINERY OF 
War V86IIels.-A paper by H. J. Qram, EDIlineer R. N., 
a�"pt����°Il.':' ,g���:;�� oTiFe,::�t· cl:�� 
that have tel<en place In marine engineerlDll, and a dls
coulon of otber matters ot Intere.t. In connectIon. 
principally. with the propelling machinery of modern 
war ohl.,., Contained In SClJCNTII'IC AMERICAN S lT P_ 
PLBMBNT, No. 6!12. PrIce 10 cents. To be had at tbls 
oIIIce and from all ne .. sdealers. 

•POP SAFETY VALVE 
WATER RELIEF VALVE 
IMPROVED STEAM: GAGE 
STEAM ENGINE INDIOATOB 

SlnR'le Bel l ( 'b l m e  Wblatle. and all Instruments 
noed In connection with Steam, Air and Water. 

Solt Agents for Ola .. k'. Lmtn .Fi ... Hos •• 
NJ:W YORK. LONDON. CROSBY STEAl GAGE Ii VALVE CO. tl!:,:�:e�.:: 

BASE BALL. - A DESCRIPTION OF 
��8��':!'r�nr"rW:w��ntt:��

I
t.:'lt��S, ':I � 

the lIeld and 7 1\1uatratlons of players. Contalnefi':t SCI
BNTII'IC AHICIUCA '" Sn l' l 'LICtlBNT, No. 693. Price 
10 cents. To be had at tbls omce and from all new .. 
dealers. 

IATES ROCK & ORE BREAKER Capaeity up to 150 yards per hour. 
Has prodnced more ballast, road 

metal, and broken more ore tban 
all other Brealters combined. Send for Catalogues. 
CAT E S  I R O N  W O R KS 

1i0 C So. ClintoBr�AGO • 215 Fr�D��'St:�
n
N::"torlL 

ON GAS ENGINES. - A VALUABLE 
1.*':;'�Yof·��=�bo:::��I:n�J1�:�::�I�rI! �� 
tall the " Simplex " erurlne 'nvented by tbe antlior and 
Mr. Malandln. With 23 �B. COntained In 8cIICNTlI'IC 
AM.BlCAN bUPPLBMJ:NT. Nos. ' 1  f; and ' 1 6. PrIce 10 cents each. To be had at tlllll 01l1ce .. nd from all ne .... 
dealers. 

KEEP COOL ! 
CLARK'S 

Ught - Running Ventilating F...a..Na. Adapted for Ventllatlnll and Dry. tng of every deSCriptIon.. 
Catalolilue free. 

GEO. P. CLARK. 
L, Wind.or Lock., Conn .  

Allent, 744 B' .. ay, Ne .. York. 

�: ... � .;'.,� . i.. T H E  F R E O ' K  C R A N E C H E M I C A L  C O 
,1i � � ' - " S H O R T  H I L L S . N . J . - B O X 9 I A - • 

'" � .  �� dlIl 7 A P O N  S .  B R \  , H  " D I P. L A o Q  [ R S .  VA R N I S H . S H  [ L L Al S  B I A l H S B R I L L I A N T  & 0 1  A c  ::::;,---= C� __ Q 
- - I A P A � S  A l P  r F< Y I N r; . � N A t\1 E L S .  k A N 5 PA R E N T  F O R M E T A L  A � D  I,'.; L G O  P R O O F A G A I N S T  GOLD JhD£L-PAJ1l8 BxPoSI'1'ION, lB8Q, 

Wyckoff', Seamans " Benedict 
327 BROADWAY, KEW YORK.. 

:r.Imll\l!.!lII\ll��!�!:��t:. .� _� A "  r c:  O" • .j �  \ '" 1:\. 1  I ( S  - WR I TE C ) P :; A TA L O G U [  -

FORE IGN PATENTS 
THEIR COST REDUCED. 

THE TEACHING OF SCIENCE.-
Report of the Brltfah Aaaoclatlon CommIttee appointed 
forthel=�f;f=C'�::'? l:r.rt&�t!rn�t�� 
�TII'IC AMBRICAN SUPPLBMJ:NT. Nos. '34 and 7'31i. PrIce ten cents each. To be hadatthla odl.ce and 
frOm all ne ... sdealera. 

ROUC H OR DRESSED SURFACES. 
Ransome's Method 81 Finishing Coaorete Walls 

The ezpenoes attending tne prooll1'lnR of patent! In County Rlgbts too to t5OO. 
mo.t foreljlll countries having been oonalderably ra- RA.N80IIlE & SMITH COMP AKV, 
dnced the obatacle of coat Is no longer In the _y of a I �30 Montaomery Street. San Irrancbteo, Cal. 
&I'IIe proportIon of onr Inventon vatentJDg thelrlnven- I . Do It yonrself. Clr-tlons .. broad. I a. Cheap cular press $8. Size 

VA IIADA .-The COlt ot a patent In Canada Is even · · . 'D-.S_.t- for small newspa-
lelll than the coot of a UnIted Stat80 patent, and the r .I..,au lDIirt:fOg�y. :rr:tJ'd 

formerlDoludes the ProVince. of Ontario. Quebec, New I . r u l .s. "end two .tamps for Catslollue to 
BrnnowlCl<, Nova Sootla, BritIsh Columble, and Manl. factory. KKLl!iKY & CO •• Meriden, CODl • • 
toba. 

The number of our patentees who avail themselTea of 
the cheap and 8&IIY method no ... olfered for Obtaining 
patents In Canada Ia very l&I'IIe, and Is .tead� tnoreu-
1l1li. 

KIIGLA MD.-The ne ... EnaIIsh laW', which went Into 
fOrce on Jan. lot. 1B85, en .. b leo partleo to aeoure patents 
In Great Britain on very moderate tel'lDl. A Brltleb pa
tent Inoludeo England, Scottend,  Wal .... IrelaDd and the 
Channel IIlanda. Great Britain Is the acmowledged 
Ilna.DCIal and commercial center of the world. and her 
good. are sent to every qnarter of the globe. A I(OOd 
Invention is l\I<ely to realize 811 much for the patentee 
\h lCDIl\end as bls United States patent prodnces for 
him lit home. and the small coat no ... renders.lt po8I1lble 
tor almOIt every patentee In this conntry to II8QUr8 a pa
tent In Ureat Britain . ..  here hie right. are .. well pro
jected 811 In the United State.B. 

OTHER COUNTRIE8_-Patent. are al.oobtalned 
on very reBllOnable terms In France. Beljdnm, Germany, 
Auatrla, Rnule. Italy. SpaIn (tbe latter Inclndeo Cuba 
ano' a11 the other l;panloh Colonie.), Brull, Brltlsb Indl .. 
Anotrall&. and the ot'ner BrltI.h Colonies. 

An eXllOrience of over I'OB= Y8Bl'1l baa enabled the 
. publlohen 01 �'BJ: 8cIJ:NTU'lC AAl EKlO.A.N to establlsb 
Competent .... d trust ... orthy lI(leucle. ln all the pnnclpal 
foreign countries. and It hu al .. ays been their alm to 
haTe the bnolneu of their cJ1ents promptly and proper
ly done and their Intereatll falthfnlly guarded. 

,A. pampblet containIng a syoop.l. of the patent laws 
of all oonntrles. Inclp.dlng the co.t for each, and othe 
information noe:tul to perl!ODa contemplatmg the pro
eurInI! of J)6tenta abroad . .... y be had on appll_lon to 

. thla 01ll.ce. 
IIlII N "  & ( '0 .. Bdltoro and Proprietors of Tas BCI

. J:N'1'II'lC AIlSRICA"'. cordially invite aU persona dOBlrlnll 
any Information re,atlve to patents, or the 1'OJf\atry of 
trade.l1lIlI'ks. In tbla country or abroad. to ·caII at their 
oIIIceo, 861 Broad .... y • ExamInation of Inventlona. _. 
anltatlon. .nd advice free. Inqu\rleo by mall promptly 
aue .. ered. A4dre... MUNN & co .. 

W E . H O U S E  AND REFRIGERATOR. 
DIrections and DlmenlllODll for oonotrnctlon, with one 
=:�!'e��n��:� -i��t��f��� 
out the year at a temperature of frOm 81.0 to 36°. COn
tained In 8<'IJ:NTII'IO AMERICAN SUPPLEllENT No. 116. 
PrIce 10 cents. To be had lit thla 0lil00 and of all ne .... 
... ero. 

THE STEAM ENGIN E ; ITS PRINCI-pleo !til development. It. future and oorfectlon.-A. pa. 
per by E. N. D1ckeroon, giving an ontline of the history 
�h1�g =":?f.�:'d�%I�\.OCW��:��fl��esw�rg� 
IlgureB. COntained In BCl1I:NTlI'lC AIlllRICAN SUPPLJ:
JOINT, No. 6S6. PrIce 10 cento. To be had at tble 
o1Ilce and from all ne ... sdealers. 

Useful Books! 
Manufactnrero, Agncultnrt.tII, Chemlst8, Knglnooro. Me

chanica, Bnllde .... men of lel.ure, and profea.lonal 
men, of all claoseo. need good boob In the line of 
tbelr re.pectlve call1ngll. Our po.t 01l1ce department 
permlto the tran.mlaalon of boob througb the mall. 
at very .man co.t. A comprehenolve catalOlf1le of 
n.eful boob by dlll'erent anthoro. on more than IIfty 
dlll'erent lubject •• baa recently been publl.hed for 
free cirCUlation at the oIIIce of this paper. Snbject" 
claaallled with names of author. Penons desiring 
a copy, have only to uk for It, and It .. 111 be mailed 
to them. Add .... 
M V !f J!(  & C O  •• · 3 6 J  Hr • •  dwIlY. N e w  V.rll • 

. Peek'. DIV� THllll UI RIA"· ... . ..  10 ... 11 .10 '" 
. evllllO WbIItpero '-"l 00 .... 

ortab e. Bu..-oful where all \e'medle. I'�1L. 1Il1L bOOk&; 
1\IOO!8trM. Add ...... 1'. HlBCOS, . 18  ...... _, II •• IOl'L 

CIRCULATION O F  WATER IN 8TEAM 
Bollero.-A lectnre by Geo. H. Babcock, delivered In 
the Sibley College Couroe. dl.cu •• lng tbe adv .. ntajles of :;tr'::'�·Wl� 7t ::.1:: 1��!':��!�{·c��iW�n���� 
lJIustrationo. Contained In I:\CIBNTlI'IO A"J:RIOAN 
tlUPPLlCllKNT. No. 7'4:1, PrIce 10 cento. To be had at 
thI8 01l1ce and from all ne ... sdealen. 

2nd �·MACHINERY n 
N. Y. Mach'y Depot, Brldlle Store 16. Frankfort St., N.Y. 
Brown'. IncombuBUble Machinery Wlplnll Towelo are 
cbea�r and better than U waste." Trial order *1 a doz. 
J. G. Bo .. den, Gen. Aiit-. 33 KlnR'Oton St., Boston, lola ••• 

I .VElT .. II PERFECTED, DETAIL DRAWI.III, 'AnERIiI. 
CAI".III, .'ULDI, •• DEU, SPECIAL TD.U, DIEI, JIIII, 
levEL" A.D DU'LiCATE W.... CI RCULAR U.T. A. J.  WEED a CD. , IDI a .. 1 LIIER" IT. , .EW niL 

&J!Ett�ST����! 
IN THE WORLD. 

..... Speed, Comfort and Safety. 
AGENTS WANTED. 

Large lIIuatrated Catalogue aent Free to any Addrea •• 
THE EAGLE mCYCLE lID'G. CO., 

8T�RD, CONN. 

ALUMINUM.-DESCRIPTION OF THE 
method of manufactnrlDll tbls metal from Cl'J'olite ". 
practiced at the A ll iance Aluminum Works at Wall.end. 
With S IljlUre.. COntained In SC' ENTlI'lC AMBIUOAN 
SUPPLICH KNT, No. ' 3 1 . Price 10 cents. To be had at 
tbla oilice and from all ne .. sdealen. 

pERFE�£vi&P�!!� I l E 
The Koch Patent FIle, for preservinll ne ... papen, Ma!>:. 
alnes. and panl""hleto, h811 been recently Improved and 
price rednOOd. Snh8cr1bers to tbe 8CIICNTII'IC AMICRI. 
OAN and SC'lI:N'1'II'lC AMUUCAN SUPPLRM .NT can be 
s'Ar.Plled for the low price of '1.lJO by mall. or $1.25 at the 
2 dE«�M�rcpa1':{iIIRl1f,�, ��a�t�d��=ttf':,� .,.� one .. ho wlshea to �rve the paper. Address IDU!f1l d2: CO .. Publ1.lhera 801J:NTII'IO AtlERICAN. 

Publl8hers lUld Patent 8oIloltors. 
861 Broad_y, New yom. C E L E B R A T E D  S U T T O N  R I N G  P A C K I N G . 
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N O W  R E A D Y .  

Experimental gcience, 

By GEO. M. HOPKINS. 
• 

740 Pages. 680 I l lustrations, 
• 

P R ICE,  by mai l ,  postpaid,  • • • • $4.00 

SEND for FREE I LLUSTRATED CI RCU LAR and 
Table of Contents. 

M U N N  & CO. ,  Pub l i shers, 
�tfttt It Iht ,Jritutitit �mtritaU, 

361 Broadway , N ew York. 

DRY AIR REFRIGERATING MACHINE 
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cold air per liour, when running at a speed of 100 revol ... 
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��_ shOwing plan and sIde elevation of the apparaliwl. � dl8R'r8ID. lIJustrative of Its performance. Con ... lned In 8CIRNTlI'IC AMBruOA N SI IPP LEM ENT. No. �SS. PrlOII 

10 cents. fo be had � thil! ollice and from all ne .... 
dealers. 

FAMILY ICE M A C H I . E ����all���A�':i 
,10 to tl85. L. DermiIlDY. � West Zth St., Ne .. York. 

COntaIned In SCIII:NTII'IC AHII:BlCAN 8UPPLJ:IIJ:NT, sent 
free o�u'1[� � ':Y[,�

d
l�ts·lIrondway. New Vork. 

HOW TO MAKE DYNAMO-ELEC'£RIC 
Machlnes.-By Geo. M .  Hopkins. Wltb drawln\ls to .cale and. fuJI directions for con8tructin� dynamos of ditrerent 
Bisea. The smaH machine is Intended tor experimental 
purposes. Will heat from .. to 6 inches of platinum wire, 
produce the electric l ight. decompoee water rapidly. 
m8&'netize steel. ring a hUjre gonr" li{ive powerful shocks, 
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A8�a;lK'::Nr:8 1 6 1  and �99. Price 10 cent. each. Tbe larger ma-
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poun:f wound macbine. Can be run for a short time by 
two or four men. Requires ODe horse power for con-�:� '1}��!�I�' ofB::�r;

n
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tnr. and tleld magnet plainly Illustrated. Any intel
l\jlent person with the aid of t h ese drawl nil. and Instruc
tiODS may make useful, d urable. and eft'ecU.,.e machines. 
Contained In SUPPLBMENT 6011. Price 10 cents. 
M UNN & CO •• PUBLISHERS. 361 Broad .. ay, Ne .. York. 

T� S cientlfic A merican 
PUBLICATIONS FOR 1 890. 

---<>-
The price. of the dill'erent publication. In the United 

Stat80, Canada, and Mexico are 811 folio ... . 
RATKS BY MAIL. 

The Sctentillc American ( .. eekly one year • tJ.OO 
The Scientific American 8upplement ( .. eekly), one 

year. • . • • • • • . . . 5.00 
The Scientific American, Spanilh Edition (monthly) 

one year. 3.00 
The Sclentille American, Architects and Builderl 

Edition (montbly). one year. • 2.110 
COMBINED RATES. 

Tbe Bc.entlllc American and Snpplement. . $7.00 
The Scientific American and Arcbltect! and Build-

er. Kdition. . 1>.00 
The Scientific American. Sopplement. and ArchI-

tects and BUlldero Editioo. . • _ . • 9.00 
� .Ratu lor 8U Mont.\a. 

Thla lnolndee po.toge, ... hlch .. e pay. Remit by PQItal or upreu money order, or draft to order of 
M1JK!f & CO .. 361 Broadway, !few Verk. 

© 1890 SCIENTIFIC AMERICAN, INC.



'eitnitft e J.tutrieIU. 
I n.lde Paae. each 'a..,rtleD - - - , Ii _til a line. 
lIack ..... e. each .D .... rtl.D - - - 81 .00 a Ilae. 

The aboye are ' char"e. IN!r lIjZate IlDe- 1lbout e\Jrht 
words per IIno. This notice ahows the width of the line, 
and 18 8et In agate type. ' En"ravlnp may head adyer
tisementa at the same rate per .,.ate line, by measure
ment, as the letter pre... AdYertiaement8 must be 
recelyed at publication ollice as early as Thuraday morn
lOll to appear In neIt 1.lue. 
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T h e  M o ntau k 
CAlII E RA 
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18 comuact and neat. conrad with aeaJ leatber, lI1lppl1ed 
with double r
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ld rectlline. .. r lens. '1'akeIi IIOaP 
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For full dl!llCrlption, send to 

G. G:BJ_N:BJELT, 
36 Baat 1 0th !!tereet. lfew York. 

Yictor Bicycles ! 
For ples.nre, bn8lness. recrea

tion, and tor anything yon 
could U8e a bicycle for. 

VlVTO IU!I ARB BEST I 
8end for eatalol(ue. 

OmmaD Wheel Co., Makers, 
Vhlcopee Falla. Ma ... 

ELECTRICITY. LIG H T  AND HEAT. 
-A lecture b�_Prof. C. F. Brackett, delivered befOre tbe New Yjlrk Eleetrlc Club-Fact. about eleotrlcal conductors. Production of electric light In the obeaoest po •• lble way. 'fbe relation8 between the tbree vibratory forces and the .Ipiftcanee of Hers'8 recent experlmenta. Contained In 8cI EKTII'IC AMERICAN tlUPPLE-

:::�l �,j ::r� :;:: �r!' alm':lg�!,:. each. To be 

The CHANDLER 
WATER MOTOR 

Works well on Low and HICh 
Pre88ures. 

81nlle, DupleI. Triple, and Quad
ruple Automatic PISTON MO
TOR8,adapted to aU claBBes oJ 1IJO"k. 

Send tor Clrcnlars. 
WM. H. LOCK, Buffalo, N. Y. 

ELEC'l'RO MOTOR. SIM PLE , HOW TO 
:�r�r d:�I�e: .. ::��:r;;��
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amateur. to make a motor wnlch ml"bt be driven witn 
advantage by a current derived from a battery, and 
wblch would have 8utllctent. power to operate tl foot 
lathe or any machtnp J"equtrhlR not over one mao power. 
With 11 11gure., Contaiued In �Cl KNTIFIC AMEIUCAN 
8UPPLICM �NT. No. U4 1 .  I 'rice 10 cents. To be had at 
thI.I oliloe and from _\I ne .... desler .. 

The HARTFORD SAFETY 
THE B EST 1100 B ICYCLE MADE.  

V _  li e  atl!u.led to lit any penon, from a lloy 
• f 1!1 to a full.crown maa. 

Catalogtu Ene. 
HARTFORD CYCLE CO., Hartford, Conn. 

catalogue free. A ddre88 Typewriter Department. 
P O I'B M FG. CO ••  Boston. New York. ChlC8l<o. 

LE F F E L tf "l E R  
TU\\'\"� W H E E LS 

Machine-Molded Gearing. 
DRIVllliG PLANT FOR CABLE RAI I.WAYS 

Shafting, Pul leys, and Hangers. 
Mise ... aDd GeDeral O.Ult for Pertllizer Work. 

N. B.-Special attention given to Heavy GeariOll. 
Faellitles for the heaviest claa8 of work. 

THB GREAT IMPROVB1UBNT IN 

R O O F I N G 
We are DOW ready to .npply the product of entire

ly Dew maohlnery and pl'OO88ll88 JUst completed. by 
aid of which we not only have grestly Improved 
tbe 8tre�h and durability of our well-mown ASB Jo:!'!')'OS ROOFI N G. but have aIlI0 8ecured 
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past thirty years. and as the most dealrable ROOftng 
for �eneral purposes. 

The Important features of our reoent improve
ments. for which patents bave been allowed and 
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pies. will be sent free by mall. 
Our Asbestos Rooftng Is now In use uPQn Fac

tories, Foundries, Cotton Gin., Chemical Worlr.a, 
BallrOad Bridges. Cars, Steawboat Deck., etc •• In 
all parts of the world. 

It 18 supplied ready for use. In roll. contalnlDJr 
200 square teet. and weighs with A.bestos Rool 
Coating. read

'!. 
for ohlpmenl. about 86 pound. to 

100 square fee • 

J!���:!Jft�=R':C;�=�� �:� 
,... There are inferior Imltstlon. Of our A8be'too 

BOoIIng. Purebuers are cautioned • 
E:li:clulllve aale of our IMPROVBD A8D1I8T08 

RoOFIIIG will he given to reliable dealers In im
portant townll where we have not already lIIIIde 
armOllements. 

H. W. JOHNS MANUFACTURING CO. 
BOLE JUNU7 ACTUREIUl 01' 

H. W. J ollDa' Fire aDd Water Proof A.be.toa 
!!Ibeathlnc, BDlldlnc Felt, etc. A ...... to. 

Boller CoverlnlPl, Sleam PaeklDC., 
Fire-Proof Paint., etc. 

Samples afl/l DeBcriptf.ve Price lAst Free "" lIla"-
87 Malden Lane, N ew York. 

cmCAGO. PHILADELPHIA. B08TON. 

o VAN DUZ EN'S 
� - ",- PATENT LOOSE PU LLEY O I LER 
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"' ON OUR PATENTS VAN DUl[N 8: T! FT --- wrrte f q ldt" ... I U ) U r  C ,  """ T ' 

SAWS Wanted 50.000 Sawyers SAWS a n d  I.lumbermen t o  
send us their fnll addres8 for a copy of Em. A arson'8 Ilr' Book of tlA WS, new 1890 edI- A 
tlon. We are IIr.t to Introdnce NATURAl. 

W
GAS for heating and temperln" Saw. wlth

W ��n::�f�:��:f.0��::'b
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:��",}; S I'rlce8. Addres. EltIER�' N .  SMITH S &: VO. (Lid.), Beaver PaU .. , Pa. 
INV BNTORS and others de8lrln,l new articles manufac
tured and Introduced. addr888 P. O. BOI 86. Cleveland. O. ICE.HOUSE AND COLD ROOM. -BY R. Robt. Poole & Son Co., Baltimore, Md. o. Hataeld. With dlreotlOllll tor coQ8trnotion. Four 

_vlnga. Contained In 8cHINTII'IO AIIIERICAN 8up- _______________________________________ .,... ��r.iI·D���.:.:Ocents. To he haht tllill ollice _ A -rZON AL 

NEW KODAKS TuiB�mR 
" You press Ihe QuI/on, 

we do lhe resl." 

Sevtm N etIJ 
Stlll68 and 

SUes 
AI.L LOADBD WITH 

Trarupartmt 
PUms. 

For .. Ie by all Photo. 8tock Deslers. 
THE EASTMAN COM PANY, 

ROCHEBTJilR, N. r. 
3 to 40 H. P. 'he MOTOR of 19tk CENTURY. 

i! 
Can be uaed Anll Place. to do An� 

�r�i::!
d Wo 1��' :g ��:I 

No Gauges ! No Enl(lneer l A per
fectly we Motor for all places and 
purposes. COJIt oJ op ..... tion about one 

_ cont an /lour to .... 11 indjcated /lorN 
p01uer. For clrculara. etc., addres8 

_,. BellabUI" . Charter Gas Engine Co. 
_pilei". Sol .. ,. P. O. BoI 148, IiIterltDC, Ill. 

THE COPY ING PAD.-HOW TO MAKE 
and how to nee ; with an engravln". Practical dlrectlon8 
how to 
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re tbe gelatine pad, and al80 tbe aniline Ink 
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Contained In �I.NT I I'IC AlIIBRICAN §UPPLJ:IIDT, No. "S!!I. Price 10 centl. For .ale at thl8 ollice Rnll by aU 
D8Wldealerl ln all parts of tbe country. 

PAT E NTS ! 
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amine Improvements, and to act as Sollcltors of Patents 
for Inventors. 

In thl. line of bualn888 they have had J� _ .... 
___ • and no... hl've utltf/ualed JaiUitw for the 
tmlparatloD of Patent, Drawlng8, tlpeclftcatlon., and the �s:.a&';,':..I<>l �§Ppg:��'b��nr..t:�
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on Infrlnllement. of Patents. All bU8iness Intru8ted to 
them ill done with Bpeoial care and promptne •• , on very 
_nable terma. 

A pampblet' sent free of Charll" on application. con&alnln" fun Information about Patents and how to pro
_re them ; directions concerning I.abe18, Copyril(bts. 
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��:::; send. Jru oj <luzrv<. a Synopal. of Forel"n Pa
t .. � La.... Ihowin" the cost and method of l>8CuriDj( 
petents In all the principal countries of the world. 

.lJNN 011: CO., SoUel &ora of Patent .. 
861 BrOadway, New York. 

BRANCH OJo'FICBS.-No. " and .. J' Street, Pa.... JalldlJla. uear 7tb 8tre11t,' W .. b\nItoDo D, c. 

P U L L E Y S  H A N C E R S, F R I CT I O N  C L U TC H ES. 
SHAPING SHEET METAL.-DESCRIP-
tlon of a metbod of shaping zinc. COJlI�. and 'other duo
tile metal8 by Ilnld pr888ore. Wlth,11 •• Coutalned 
In 8C1BSTlI'IC ABElucAN 8 u PPLBMliN ;1'0. 893; Price 
IU,cents. To be had at thlll ollioe and from all newsdeslers. 

'V.&N', D'D'ZFIN' 
CAS & CASOUNE ENIINE 

OPERATED with COAL 
and OTHER MANU FAC· 
TURED GASES AND 

GASOLIN E, 

RELIABLE AND 
ECDNOMICAL. 

Fully Warranted 
VAN DlJZEN 

• 1111011., Inlin, e.. 
L 2d It . .  Cincinnati. 0. 

Tn AME!I�AI BELL TELEPH�IB ��. 
95 M I LK ST., BOSTON ,  MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell. March 
7th, 1876. No. 174,465. and January 80th, 
1877. No. 186,787. 

The transmi88ion of Speech by all known 
forws of Electric Speaking Telephones in

fringes the right secured to this Company 
by the above patents, and renders each 
Individual user of telephones not furnish
ed by it or its licensees responsible for such 
uulawful use. and all the consequencee; 
thereof. and liable to suit tht'refor. 

, Barrel ,  Keg, Hogshead 
AND 

STAVE JIACHINERY. 
Over 110 varieties mana

factured by 
•• & 8 .  Hol mes, T r  • •  -eo, ........ BUFPA 1.0. N. Y. 

ALSO A I'ULI. LINE OP WOOD WORKING MACHINERY. 

METALLIC RAILWAY TIEB.-A RE· 
View of the varlo"s metalllu tie. that IIave been deVised 
as a aubstltute for wooden ones upon European Rall
W&)'ll . With 6 ftgures. Contained In SCIEN'I II'IC AM EB
lOAN SUPPLEMI<NT, No. 74!!1. PrIce 10 cents. To be had at thl8 ollice and from all newsdealers. 

FROG RKt.;S M A O H J N II:  W O RKS, 
eA_ de F. :BBO'VQ"N, 

44 Park. P1aoe. N". �. 

INVISIBLE HINGE� suitable for all klod. of ftne 
work. Send for sample. and I'rlce lI.t. INVISIBLE 

HINGE CO., 818 Chapel S�reet, New Haven. Coon. 
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THE REFINEMENTS OF MODERN 
Measurements Hnd Manlpulatlons.-By J. A. Brashear. 
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ute and accul'llte meuorements ln the various branches 
of 8Clenoe. Contained In ScIENTIFIC' AMERICAN SUPPLE
MENT, No. 744. Price 10 cents. Tohe had atthlll olllee 
and from all newsdealers. 

PRESS THE BUTTON, IT LIGHTS I Bum. a bright llam.from a minute to 2 hOUri 
The��p�=ac'���::� 

r. ;:'l duceCI. A mateh .. � In appearance, 
�ARO but .mallerln Blze. Amarvelof� 
�;;;;. nulty. U86fuI and CODvenleiit. 

rlAll Sample, complete with allllC08llllO-
�AND�' , rle., expreB8ed, prepaid to IUly �>-= " . . ", 

addrea8, on receipt of 81.00. UGiP.!'· III ==��I�� 
OBESITY.-BY WALTER MENDEL-
son. M.D. A very Interestlnl paper. exhanstlvely 
treatlnlr of the cau.e8 of obe81ty and the proJl8l' metbod 
of comliatlng It. Contained ID SOIENTII'IC AMERICA N 
SUPPLIUIIINT. No. 744. PrIce JO oents' To be had at 
thla oIIIce and from all newsdealers. 

Scientific B� Catalogue 
RECENT L Y  P U B t .I�H KD. 
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mailed tree to any address on application. 
MUI'N '" VO., Publishers Sclentlftc American, 

361 BroadwllY. New York. 

" CUTLE R D E S K  B E S T  I N  T H E W O RT .. D 
A C U T L E R &0 S O N 

• t:- --J r -::- r--'- _ � ". y � A 

[AUGUST 23, ISgo. 

COMPTOMETER 
ALL �.� I.Tm\T�r�h 

Solved rapidly and accurately 
�v::
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E n t i r e  r e l i e f  from mental 
strain. Adapted to all com
mercial and oclentillc compo
tatlon.. Send for circular. 

FELT " TARRANT M FG. CO" 52-56 1 1 11no15 St., Chlclgo. 
J E N KI N S  B ROS. V A LVES ! 

.J K N K I N tI BROS . . '11 Jobn St., N .  Y.; I05 Mllk 8t.. 
Bo.ton; :n Nortb ath St., Pblln.: M Dearborn St., Chlcago. 

or ::a: :::El 

J ,itutifit �mtri eaa 
ESTA BLISH!!D 1 �6. 

TIIl' ... t Popalar Selt.Ulc Paper la tile World. 

''l'ltI. wI_.,.. elre.lated and splendidly IDustrated 
....... 1ftIbl1B\led weekly. Every number eontalD8 aUl:
teen _es Of useful lntolmatlon and a large number of 
original engravlnga of new InveDtlons and dlscoverl .. 
representiOll Engineering Works, Steam Machinery, 
New lilventlons. Novelties In lIleebanlc8, Manufuct1lr8ll. 
Cbemllltry.,l!:leclrlolty. Te:egrapby. PbotoaraphJ. Archltectnre, Agrlcultul'8. Horticulture. Nllturai BI.tory. etc. 
Complete List of Patents each week. 

T.r .... . r'SDhacrlptl.D.-one 'COpy of the SCllm. 
Tll'IC A 'IlI:IUCAW will be sent for one uear-& numbe1'8-
pollt8i!8 prepaid. to any lubllcrlber I" tbe United 8tate .. 
canada or Meldco. on receipt of three cloU .. re by tha 
publl.bers ; silt mont);a" tlJIO; three month •• 'lJIU. 

Vlab •• -Spec\al rateIJ tor ae'verai --. aDd to Pc-' 
., ute... W rite tt. �\oalan. 

The _f_...., nrill&- 'la lJJ l'IIaal order. Draft, CII' 
RIpre88 Money Order_ lIolM!)' eareta11y pJUci!4 wide 
of envelopes. -re17 _led. and correctl,. addrerlled. 
seldom goes astray. but III at the .ender'. riB. Ad
dreaB all letters and make all orders. drafts. etc.. Jl!8J. 
.bleW 

�VNN de co., 
38 1 B roadway, lI ew York. . ' 

T :B: B  
Scientific Amer ican Supplement. 
fhla Is a separate and dl.tlnct publication from 

TIll 8CI E S TII'IO AlIIER ICAN.  but la uniform therewitb 
In 81ze, every number containlol( Blxreen larl(e _eaiull 
or engravlnltB. many of which are taken from foreign 
papers. and accompanied with translBted descriptions. 
THB B.,IENTII'IC AM E R I CAN SUI'PLKlII .NT I. publillbed 
weekly, and lucludel a very wide ranlle of contents. It 
presents tbe most recent papers by eminent writers In 
all the ' prinCipal departments of �cleDce and the 
Useful Arts, embracing BIOlol()', GeololO', Mineralogy. 
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