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LOSS OF A GREAT SHIP OF WAR. 

On the second of November a squadron of British 
war vessels, comprising some of the largest ships of 
the navy, entered the harbor of Ferrol, near Corunna, 
Spain. Among them were the Royal Sovereign, the 
Anson, and the Howe, one of the finest war ships 
afloat. 

While rounding the Perreio shoal the Howe took too 
large a sweep and grounded. The rest of the sq uadron 
got in in safety and anchored. It was within an hour 
of high water. Every exertion was made to get her 
off, but in vain. Salvage operations on a very large 
scale have been commenced. 

The water tight doors were, of course, closed, but 
the boiler compartments on the port side appear to 
have been pierced by the rocks, for. at last accounts, 
three compartments were full of water in the stoke­
hole, and the fires put out. Divers were sent down to 
explore, an�hors were laid out, and every effort was 
made to lighten the ship by the officers and men of 
the whole squadron, but as the tide fell the ship's 
bows settled down, and she was pivoted by the quar­
ter on the rock. The sketch here presented is from 
the Graphic, London, drawn by C. C. Peaty, R. N. 

The Howe is a first-class battleship, designed by Sir 
N. Barnaby, and launched at Pembroke on the 29th of 
April, 1885. Her displacement is 10,300 tons, and she 
�arries at the water line 150 feet armor 18 inches thick. 
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She is 300 feet long over all, 68 feet beam, and draws 27 are identical in design and arrangement, the following 
feet 3 inches. Her engines, by Humphrys, indicate description of the Royal Oak-the latest addition to 
11,000 horse power. Her speed is 16 knots; she carries the navy-will apply with equal accuracy to the Re-
two 67 ton breech loaders in each barbette. venge : 

.. 4 • I .. The Royal Oak is built of steel throughout, on the 
Recent IJllportant Additions to the B ritish Navy. longitudinal system, and measures 380 feet in length 

By the launch of the Revenge from the works of between the perpendiculars, with an extreme breadth 
Messrs. Palmer's Shipbuilding and Iron Company, of 75 feet, and will have, when complete for sea, a dis­
Jarrow, on the 3d of November, and the floating of the placement of 14,150 tons on a mean draught of water of 
Royal Oak from her building dock at Messrs. Laird's 27 feet 6 inches. A double bottom extends throughout 
establishment, Birkenhead, the fighting strength of the engine and boiler rooms and main magazine spaces, 
the British navy, says Indtlstries, has been materially and, as showing to what extent unsinkability has been 
increased. These vessels belong to a class of eight, pro- considered in her design, the hull is subdivided into 220 
vision for the construction of which was made in the watertight compartments. The upper deck extends 
Hamilton Defense act of 1889, and they are considered from stem to stern without a break, and above this is 
on all hands to be, as regards strength and power for a shelter deck with two conning towers, one forward 
battle, superior to any first-class battle ships possessed and the other aft, from either of which the vessel may 
by foreign powers. In their design all the elements be commanded in action. At the load water line she 
upon which the efficiency of a battle ship deppnd have is protected by a belt of steel-faced armor, 8'5 feet in 
been embodied, in so far as the normal displacement breadth, extending over t wo-thirds of her length, and 
of 14,150 tons permits. They are endowed with great tapering in thickness from 18 inches amidships to 14 
offensive as well as defensive powers, with unusual pro- inches at the ends. This belt is terminated at either 
tection for men, guns, and the vital parts of their end by transverse armored bulkheads, surmounting 
structure, while their speed will be quite equal to that which is a 3 inch steel deck, and before and abaft the 
of some of the modern cruisers. In fact, speed, as well belt the protection is completed by a strong under­
as handiness and power of maneuvering quickly, were I water deck of steel, terminating forward at the ram. 
made strong points in the original conception of the I The broadside over the belt is protected to a height of 
class to which these vessels belong. As the two ships 9'5 feet above the water by 5 inch armor, with screen 
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bulkheads similarly armored iuclosing a central bat­
tery. 

At the fore and aft ends of the armor belt, and rising 
directly from tbe protective deck, are barbettes of 
steel-faced armor 17 inches thick, in which are mounted 
the main armament, comprising four 67-ton breech­
loading guns, two in each barbette. The auxiliary 
armament includes ten 6-inch 5-ton quick-firing guns, 
six of which are carried on the upper deck and pro­
tected by shield s, while four others are mounted in 
armored casemates on the main deck, sixteen 6-pound­
er and nine 3-pounder quick-firing guns, besides mao 
chine guns and seven torpedo tubes for launching 
Wbitehead torpedoes. Four of the tubes are on the 
broadside, one at the stem, and two submerged. The 
magazines are situated on either side of the engine 
and boiler spaces, immediately beneath the barbettes, 
and, in view of the development of high explosives 
and quick-firing guns, precautionary measures have 
been taken for the protection of the ammunition sup­
ply during its passage from the magazines to the guns. 
The propelling machinery consists of two sets of 
triple expansion engines capable of developing, col­
lectively, upward of 9,000 horse power with natural 
draught and 13,000 horse power with forced draught. 
producin g speeds of 16 knots with open stokeholds 
and 17'5 knots with closed stokeholds. Each set of 
engines is contained in a separate compartment, the 
two being divided by a longitudinal middle line bulk­
head extending the wbole length of the magazine 
spaces. Tbere are eight boilers, each s upplying steam 
at a working pres,:ure of 155 pounds per sq uare inch. 
The auxiliary engines will number, altogether, sixty­
nine, and will include steering engines, electric light 
engines, workshop engine, boat hoisting engine, and 
air compressing engines. Her bunkers will take 900 
tons of coal, and with this quantity it is estimated 
that she will cover a distance of 5,000 nautical miles at 
a speed of ten knots. When fully equipped and ready 
for sea, the value of the Royal Oak and Revenge will 
be about £1,000,000 sterling or $5, 000,000 each. 

'J'reasures Found In Street Excavations. 

In Rome the eighty-two miles of new streets made 
ast year yielded the following "dugups: "  

905 amphorre. 
2,360 terra cotta lamps. 
1,824 inscriptions on marble. 
77 columns rare marble. 
313 pieces of columns. 
157 marble capitals. 
118 bases. 
590 works of art in terra cotta. 
540 works of art in bronze. 
711 intagli08 and cameos. 
18 marble sarcophagi. 
152 bass-reliefs. 
192 marble statues. 
21 marble figures of animals. 
266 busts and heads. 
54 pictures in polychrome mosaic. 
47 objects of gold. 
39 objects of silver. 
36,679 coins. 
Even this astonishing list does not cover everything, 

but embraces only those objects which were worthy 
of a place in the museums. 

.. 4. �. 
HoW" a Gerlllan Train is Started. 

According to the Railway Re'view, an official 
of the Pittsburg and Lake Erie Railroad recently 
returned from Europe, referring to railway prac­
tice in Germany, says: " The roadbeds are about 
perfect, while the stations are simply magnificent, 
even in the most insignificant places being very fine. 
The roadbeds are quite rigid, but this is mainly due to 
the iron and steel cross ties that are used. The locomo· 
tives are fine pieces of mechanism, but their capacity 
is scarcely equal to those on this side of the Atlantic. 
Their entire passenger equipment is away behind that 
n use here. Their trains, however, run like clockwork, 

and the connections are perfect. The method of stari­
ng trains is altogether unique and peculiar, and will 
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EXTENSION OF RAPID TRANSIT FACILITIES IN NEW 

YORK CITY. 

In addition to the many first-class horse and cable 
street railways which gridiron the city in all directions, 
no less than four of the finest avenues of the city, 
running north and south, are occupied and darkened 
by hideous iron bridges, kuown as the elevated rail­
ways. On some of the aveuues the tracks are sup­
ported on iron columns that stand on the sidewalks. 
In other examples two rows of columns are set in the 
middle of the streets, where they seriously obstruct 
the travel of ordinary vehicles, and are the cause of 
many accidents. The noise of the steam trains, the 
dirty droppings from the cars, the cinders, gas, and 
escaping steam, all conspire to render the presence of 
these elevated railways a serious nuisance. Still, as a 
convenience to the public, they are almost indispensa­
ble, and by many are regarded as a highly desirable 
sort of nuisance. This is proved by the hosts of 
people who travel upon them; also by the fact that 
large and valuable buildings h ave been erected on 
both sides of the lines of these railways. Many of 
these buildings are tenanted by families, who, strange 
as it may seem, appear to take pleasure in the din and 
dust raised by the steam trains close under their 
windows. 

The New York elevated railways are probably the 
most largely patronized and most profitable of any 
railway works in the world, mileage considered. They 
have an aggregate length of about forty miles. Last 
year they carried over two hundred and fifteen mil­
lions� of passengers. The gross earnings were almost 
eleven millions of dollars and the net earnings about 
five millions of dollars. 

In the early days of these railways the man who ap­
pears to have most highly appreciated their value and 
foresaw their great future was Mr. Jay Gould, a Wall 
Street broker. He bought out the Tilden and Field 
interests and so gained control of the works. The 
roads are admirably managed, and their extension in 
various directions would greatly add to the public 
convenience. But so strong is the passion of envy in 
the municipal heart that no further privileges can be 
extended to Jay Gould; hfJ is making too much money 
already, and for fear he should make more, he must 
not be allowed to improve or extend his roads, even if 
the people thereby suffer. 

So great is the need of additional facilities for rapid 
transit that a new commission was appointed some 
two years ago, under legislative authority, to lay out 
new routes, designate the plans for cOIu;truction, and 
inaugurate a new and independent system for faster 
rapid transit in the city. 

The commission has lately completed its work, the 
plans have been drawn, and the franchise is soon to 
be sold at public auction. 

As a whole the new system consists of railways to be 
built underground. The main line is to run under 
Broadway, which is one of the greatest thoroughfares 
of the city; from this as a stem branches are to extend 
in various directions. In the northerly parts of the 
metropolis the tunnels give place to elevated struc­
tures. 

The purchaser of the frauchise must pay 10 per cent 

I. ARC H ITECTURE.-Arcbitectural Sketches in ChicagO._Strik�
AGE cash to the city, and must also deposit $1, 000, 000 

II. f§;it"6'�8�'¥.�ftO:;¥�t"ayfi�W ��tYo�fil::·���si89t��':!'r:;!0�� 14113 as a guarantee of full compliance with the terms of 
. �:p��'ftffiisl��fl'o-:i����.��� �.����.�������. ���� .��.�? •. �����:��i:� 14113 sale. 

III.B�J-2.'fJ��0�P16.;-::�;;.����ft�';!b��g�:t�Ye;h���ew:��y a':lr� The company to build the road must be organized 

PrIce 10 cents. For sale by all newsdealers. 

!e�tN':e1t�.rs::t\l���!tt��s��:�:.�������.���.t.��i.�.�� .. ����r��Ul03 within two months. The capital stock of the com­
IV·I�!o,.��gnYOfiI��:::,ir;;p\�t;,����JM�':.�;;rln�·.���;:'·:-,-.:�� 14105 pany must be $50,000,000, divided into 500,000 shares at 
V. �J:>���.rr.ii;;;;lal�:: �g�¥\h�i�g��:��s���ro!:�c'h�:d'r; $100 a share. The company may mortgage its pro­

VI.t��l'tp�¥.:,:,o;';;lieii;"we·';d:':':i;Jiefamoii.·ci.y.;piaiiianiiiiariiCU: 14107 perty for $50,000,000. The limit of fare permitted to 
Vll��H��f����:Jl��?;:i�no�,§�.f��"i��'iise."8.iid·;;aiua:iiOU:':':' 14117 be charged is 5 cents. The company must give a bond 

By C. F. S. ROTHWELL.-Sulphurous acid and its test in the lab- of $2,000, 000 to protect the city and property owners oratory for trade purposes ............................................. 14104 
from damages. Chemical Examinations of Writing Ink •. -By A. ROBERTSON 

t��&.�-w;t't:i:ibi!-�l'ffs\� �t�b�gpfi�d��'.���� ����. ������ 14105 Work on the road must be begun within four months 
ag��l'���a:�gm�r�;:,o:i�ho:����t�i��g;i;gl��te:����s��� 14105 from the time the contract is awarded, and the road 
ba�::f.m�P!R!:��:g:ti�:��::�����.�.�.:.�.��.�.���������.�: 14105 mmt be finished and in operation within five years of 

V1I!D�1�frti�,ilY!��u!���¥o;-�::���tvfn������!n�e.;rh���¥�� beginning it. The part between the City Hall and 

Ix.�be!\¥§,¥W'!.�8;�':ihJ��I'8'�:#�fto';:iii·iiidia:':':Tlie·p;.ese;,t·a.: 14107 Fourteenth Street must be finished in two years, the 

f;e"::.��.��.�.���i.�h.��.:�r�����.�l.��.�����.�������i����.���� 14117 part south of the City Hall and the parts between 

M��������:fr:e�o'f�,!�o���l;' W'�e�o::!'tui",��s·;;t�JJu:::i Fourteenth and Fifty-ninth Streets and between Four· 

x. ��8�rJfc<1f�elr����WE\'Wm&::':Tiie"·"ihiicimeter.;;':':Steam 1£116 teenth and Forty-third Streets on the east branch 
vacuum pump .-Its construction and action explalned.-2 iIlUB- within three years, the part between Fifty-ninth 

cause local agents and trainmen to smile. The agent 
is an imposing, dignified and solemn-looking official, 
attired in elaborate uniform, literally gilt-edged, and 
he acts as master of ceremonies on tbe imposing oc­
casion. When the train arrives at a station he is stand­
ng bolt uprigbt in an almost military position, and he 
s on dress parade. One minute before the train starts 

he reaches up and taps a gong three times. Then a 
strange scene takes place, and it would seem that he 
had pressed a button, for at the last tap the conduc­
tor, who has been at the rear car, comes galloping 
along the entire length of the platform, shouting in 
German the name of every station the train will stop 
at. When the engine is reached he wheels about., and 
on his return q uickly closes and locks the cal'doors, 
darts back to the van to his perch on the rear car, 
whistles thrice on a tin or metal whistle, which is in­
stantly repeated by the brakeman at the front end, l 
and the train starts. 
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Portsmoutb and Its Dockyard.-By Commander C. N. ROBIN- tise and resell the franchises of the road and so much 
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one per cent on its stock, and it will be deemed fully main supply is 50,000 gallons daily, it can be largely in- I perfect as can be desired, and include a private room 
organized. creased by pressure, though it is believed that the de- finished in English white enamel and containing chair, 

When in operation the company must start and run mand on the Exposition grounds will not exceed 30,000 rug, towels, powdered soap, brush, comb and long 
its cars for the transportation of passengers and pro- gallons, or 500,000 drinks of half a pint each, daily. At plate glass mirror; all arranged to afford the utmost 
perty at regular times to be fixed by public notice, and one cent each this alone will give the Hygeia Company privacy and convenience, for which a charge of but 
furnish sufficient accommodations for the transporta- I an income of $5,000 daily, to say nothing of the adver- five cents is made, including the services of a matron, 
tion of all such passengers and property as shall, within tising effect of this great enterprise. This plant is a and no room is to be used a second time till thoroughly 
a reasonable time previous thereto, be offered for concession controlled by the Hygeia Company, who cleansed by the attendant. This concession is con-
transportation at the stations. pay a portion of the gross receipts to the Exposition. trolled by J. B. Clo w  & Son, of Chicago, who will pay 

The best and most efficient system of block, switch, The Sewerage.-What becomes of the waste water is a portion of their receipts to the exposition. The same 
and train signaling must be adopted when the road almost as interesting to many as where the supply of firm also controls the only advertising on the grounds, 
begins running. water comes from. Thus, it is worthy of note that one namely, the interior wall space in the rooms devoted 

The cars must be propelled by electricity or by some system of piping carries all the storm water from the to lavatories and closets. This was one of the first 
form of power not requiring combustion within the roofs of the various buildings into the lagoons, while a concessions granted and the World's Fair officials have 
tunnel. This motor must be sufficiently powerful to second system of piping carries all the surface water since endeavored to repurchase it, in order to prevent 
readily start a train of eight cars, each weighing, in from the many catch basins, so it will not foul the advertising of any nature whatever on the grounds. 
addition to its load of passengers, not less than 30,000 lagoons, into two wells, from whence it is pumped into Some idea of the value of this advertising space may 
pounds, on a gradient with a rise of one and one-half 

I 
the lake by centrifugal pumping plants, consisting of be in ferred from the statement that one house pays 

feet per 100 feet of distance, and the motor must also Gould's pumps belted to line shafting driven by electric $25,000 for space in each room and another firm 
be able to maintain the same train at a speed of not motors. $12,500. DE L. 
less than 40 miles per hour on a level gradient. The construction department found the problem of • '.' • 

Should each car be provided with its own motor, such how to quickly, economically, and effectually dispo�e Leathel' Dyeing. 

motor must be capable of exerting sufficient power of the discharges that will flow from toilet basins, The following particulars in regard to leather dyeing 
to comply for each car with the above requirements. closets, sinks, etc. , not an easy one to solve. It was are from the Leather Trades Circular. 

Each car must be provided with suitable arrange- essential that a system should be adopted that would The tendency of leather to fix the aniline colors with­
ments for heating and lighting, and must have ample not only prove efficient as an odorless sewerage system, out the aid of mordants renders these dyes particularly 
and comfortable seating capacity for the number of but also include a method by which the entire outflow applicable in leather dyeing. Fine grain leather can­
passengers to be carried by the car. Each station must could be chemically treated and both fluids and solids not stand treatment with alcoholic solutions, so that 
be provided with suitable waiting and toilet rooms, rendered inert. the aqueous dyes are preferable, and if alcoholic solu­
with all proper convenience for the use and comfort of The Shone hydro-pneumatic sewerage system was tions have to be used, they should be diluted to the 
passengers, including proper platforms and suitable adopted by Mr. W. S. McHarg, chief of the depart- verge of precipitation. Acid colors are more import­
arrangements for heating and lighting. The platforms ment of water and sewerage, and forms the main sew- ant than the basic. Tanned leather must gener::,lly be 
and stations and the stairways, hallways, galleries, erage system of the World's Fair grounds. bleached by drawing it several times through a strong, 
approaches, and passages must be of ample size. As installed at Jackson Park, the system consists of warm, sumac decoction, or leaving it immersed 

At present the general impression is that the cost 26 ejector stations containing 52 Shone ejectors, there therein for a few hours. Dyes which do not take uni­
of building the gigantic works proposed by the com- being a pair in each station, thus affording ample formly on the leather must be mordanted ; in nearly 
mission will be so great as to leave little profit to the reserve capacity. The ejectors in service have a capa- all cases they are best applied by painting them on. 
builders, and hence capitalists will refuse to take up city of from 60 to 600 gallons each, and a total receiv- The most important of the saline mordants in this 
the enterprise. If this should prove to be the case, ing and ejecting capacity of 17,000,000 gallons per diem branch are the different soaps. A good, hard, white, 
then all the labors of the commission will have gone for I These ejectors are placed in cemented pits sunk to � soda soap is generally the best, Castile being recom­
naught, and another commission will have to be I depth of about 14 feet below the surface of the ground, mended. 
appointed to hatch out a better and more practical I and are placed either under the main buildings or at When the skin has been painted it is rinsed with 
plan. various points about the grounds. Thus under the cold water while upon the table, and well stretched 

• , • • • Electricity building there is one pair of ejectors of 180 with a brass slicker; another coat of the dye is applied, 
NOTES FROM THE GREAT FAIR. gallons capacity each, while under the Manufactures and again washed off with cold water; the skin is then 

THE WATER SUPPLY, DRAINAGE AND SANITARY building there are two pairs, each of the four machines rubbed until the water runs off clean. Colors that re­
ARRANGEMENTS OF THE WORLD'S COLUMBIAN having a capacity of 600 gallons. quire to be darkened are brushed over with a solu-
EXPOSITION. Each ejector has an inlet and outlet pipe for the tion of Salzburg vitriol (ferroso-cupric sulphate), a 
[SPECIAL CORRESPONDENCE OF THE SCIENTIFIC AMERICAN.l sewage and an automatic valve for the compressed air mixture of ferrous and cupric sulphates, 25'3 grms. of 

CHICAGO, December 1, 1892. by means of which the machine is operated. Through which are dissolved in 3 liters of water. The skin is 
The Water Supply. -The requisite supply of drink- the inlet pours the waste water and other matter from finally washed with clean water, and dried. 

iug water is accomplished by installing two pumping basins, closets and sinks, till the machine is full, when Dark Brown. -Eight parts of fustic, 1 part of log­
engines, each having a capacity of 12,000,000 gallons a float automatically opens the compressed air inlet, wood, 2 parts of Brazil wood, 1 part of sanders, and 
per day, in the 68th Street (Hyde Park) water works. and the pressure of the inrushing air (50 lb. to the Yz part of quercitron are boiled with soft water for one 
The water is drawn from Lake Michigan at the two square inch) instantly closes the inlet flap valve and hour, and strained through linen. The vitriol treat­
mile crib, and from the water works passes through a ejects the contents into a branch pipe directly con- ment treatment serves to darken the shade; for light 
36 inch main to Machinery Hall, from which point it nected with the main discharge pipe. As the last of brown this is omitted and the skin primed with dilute 
is carried throughout the grounds in pipes of lessened the fluid passes out the compressed air valve is auto- potash. 
capacity, ranging down to 8 inches, and distributed by matically closed, and the ejector expanded down to Olive Brown. -Two parts of Hungarian fustic, 1 part 
laterals into every building and to each exhibit where- atmospheric pressure through a muffler box, then the of quercitron, and 7.4. part of logwood are boiled, ana 
ever desired. back pressure in the branch pipes closes the flap valve the solution applied upon a strong potash priming; 

This lake water will be supplied free of charge on the outlet, and, the preSSUl'e being released, the inlet vitriol treatment follows. 
from 300 ornamental fountains, located at various flap valve opens, allowing the liquid washes to again Cutch Brown.-A docoction of Yz kilo. cutch, 60 grms. 
points about the grounds, and from thousands of sin- flow in. This system was installed under contract by of copper sulphate, and 40 liters of water is applied 
gle faucets within the buildings. Each fountain will Mr. Urban H. Broughton, engineer and manager of upon a feeble priming. 
have four or more % inch faucets and twelve metal the Shone Hydro-Pneumatic Sewerage and Water Chestnut Brown.-The moistened leather is primed 
cups, thus accommodating at least 1,200 thirsty vistors Supply Company, of Chicago. When the Exposition with a solution of 1 kilo. of copper acetate in 50 liters 
at one time at the fountains alone. This lake water is is well attended it is expected that each of these eject- of water, slicked out, and then painted with a solution 
contracted and paid for by the Exposition officials, ors will fill and be emptied at the rate of about once a of yellow prussiate of potash in feebly acid water. 
and may be used for all purposes within the grounds. minute, and as the contents are ejected into the Chocolate Brown.-Brazil wood (lYz part) is boiled 

Hygeia Water.-For drinking purposes, water is also branch pipe the displacement of a similar quantity with water (45 parts) for two hours, and a little iron 
supplied that is piped direct from the Hygeia Springs, from the main discharge pipe flows into tanks, where it acetate added, according to shade. 
at Waukesha, Wis. , a distance of 102 miles, where the is treated with sulphate of aluminum, or other chemi- Red. -Cochineal in a linen bag is boiled with water 
overflow capacity of the springs exceeds 650,000 gallons cals, which throw down the solids and leave the water containing about 2 per cent. of aqua ammonia. 
a day. Steam pumps will force the water into a re8er- comparatively innoxious. Alizarine Red.-A feeble flesh color is produced by 
voir that is being built on a high ridge 200 feet above The water, separated from the solids by filtration, brushing the leather with a solution of alizarin in dilute 
and eight miles distant from Waukesha, and ninety- flows from the tanks through pipes into the lake, s oda, and then rinsing with soap water. 
four miles from and 416 feet above the level of the expo- while the solid matter, having passed through a Bush- Scariet. -Zaffer extract, diluted with 60 parts of water 
sition grounds, and from this reservoir it is expected nell filter press, operated by compressed air, and been containing 1 part of tartar, is painted on a feeble an­
that the water will flow by gravitation through a 6 formed into small cakes, is burned under furnaces. natto bottom. 
inch Maltby coated steel pipe, at the rate of 50,000 gal- This press consists of a series of round iron plates Ordinary Red.-A decoction of sanderswood is used 
Ions a day, to the cooling reservoir located between hung on rolls on the press rods, with filter cloths upon a feeble priming of alum free from iron. 
the Transportation Building and the grand passenger placed between the plates, thus forming chambers into Dark Green.-Quercitron

· 
(4 parts) and logwood (1 

depot. This great cooling tank has a capacity of which the material to be filtered is pumped through a part) upon a strong priming of vitriol. 
100,HOO gallons, and will be covered by an ornamental center channel in the machine, when the application Light Olive Green.-A decoction of fustic (1 kilo. ), 
structure 80X40 feet in size, containing a full refriger- of pressure (about 700 lb. to the square inch) forces archil (�kilo. ), and water (20 liters) is painted on a 
ating plant that will furnish 100 tons of ice daily. the liquid through the cloths to the surface of the light bottom of Prussian blue. For piC1ic green an 
From this reservoir the water will be forced by a small plates, and thence through grooves or pipes into a aqueous solution of picric acid is substituted for the 
pumping plant through the refrigerating coils to the receiver. The pressed cakes are then removed, thrown fustic and archil. 
twenty-five miles of 3 inch distributing mains and the into furnaces and burned. Lemon Yellow.-Turmeric (1 part) is digested in al­
small connecting laterals extending into each exhibit, Toilets and Lavatories.-Each principal building cohol (4 parts) for twenty-four hours, diluted with wa­
from the faucets of which it will probably be drawn, at on the grounds will have from one to four apartments tel', and applied upon a feeble potash bottom. 
a temperature of about 38° F. ; a water meter register- devoted to toilet purposes, and placed in the most Barberry Yellow.-One kilo. of barberry root, 30 
ing the amount drawn. In addition to the private easily accessible portions of the structure. kilos. of water, and 200 grm. of iron-free alum. 
faucets, there will be 250 fountains erected, within 01'- The total number of closets on the grounds will ex- Orange.-A red priming is given by Brazil wood, 
namental booths built to harmonize with the different ceed 3,000, of which 1,000 are free, and 2,000 are subject and fustic applied to impart the yellow. Seventy-five 
forms of architecture of the buildings to which they to the charge of five cents. of the former to twenty-five of the latter produce a red 
are attached, where a half pint glass of Hygeia may There will be nearly a thousand public lavatories, orange, equal parts an ordinary orange, and twenty­
be secured from one of the many female attendants any one of which may be used on payment of five five to seventy-five a yellow orange. 
at the cost of a penny a glass. cents, this sum covering charge for a sufficient quantity Chrome Yellow.-The dye is first applied with a so-

The water supplied to these fountains will be kept of powdered soap, an individual towel, comb, and lution of 30 grm. red chromate of potash in Yz liter of 
in circulation, so that an evenly cold temperature will mirror. water, and is next fixed by 30 grm. acetate of lead in Yz 
practically be maintained. While the capacity of the I The lavatories now being fitted up for women are as liter of water. 
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Para-alnidophe nol Citrate. ! AN IMPROVED SLIDING HATCH DOOR. 

A solution of citric acid is, according to Liesegang, An efficient and durable non-combustible door, 
an excellent solvent of para-amidophenol - ninety- adapted to close tightly an elevator opening, and with 
seven grammes of the latter being soluble in two hun- mechanism for closing the several doors in a building 
dred grammes of the citric acid solution of equal parts, simultaneously, or either one of them separately, are 
the para-amidophenol being added little by little at a 
temperature of 18° to 20" C. The citrate of para-ami­
dophenol so formed is employed as a developer in the 
following proportions : 

Para-amid ophenol citrate (concentrated solution). . . . . . . . .  1 c.c. 
Sodium sulphite (concentrated) . . . • . . . • • • •  o • • • • • •  ' 0 '  • • • • • • •  4 "-
Sodium carbonate • . . . . . . . . . . • . . . • . . . . • • • •  0 • • • • • • • • • • •  0 .  , 0 '  5 ,. 
Caustic potash (ten per cent solntion) . . . . . . . . . . . .  . . . . . . . . . 2 " 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 " 

This gives dense blue black images full of detail, the 
image, with normal exposure, appearing in about ten 
seconds. Brown tones are obtained if the para-ami­
dophenol citrate is rendered alkaline with caustic 
potash. The citrate and sulphite are also applicable 
in aqueous solution as a developer for partly printed 
images on gelatino-chloride.-British Journal. 

. . .  , .. 
A ll AlDcrican Grai n Train. 

The Pennsylvania Railroad Company recently ran 
a special grain train through from Chicago to Jersey 
City without uncoupling a car or changing locomotives. 
A distance of 824 miles was traversed, during which time 
the locomotIve was not uncoupled from the train. The I 
total length of the train was 1, 602 feet, and it carried 
2, 640, 000 pounds of grain, an average of 66, 000 pounds 
to each car. The locomotive and cars were equipped 
throughout with '\Vestinghouse brakes. The locomo­
tive and tender weighed 88, 500 pounds. The forty 
thirty-four foot box cars, with loads, weighed 3,824, 000 
pounds, and the caboose 18, 000 pounds. The total 
weight of the train was 4, 030, 000 pounds or about 2, 000 
tons. 

SWORD TRICK-A STAB THROUGH THE ABDOMEN. 

A trick in which a sword is apparently passed 
through a person's abdomen and drawn out on the op­
posite side of the body is explained by a contributor 
to La Nature. 

The sword employed is a simple, thin, flexible blade 
of steel, not at all sharp, and the plan of which is seen 
at A in the accompanying figure. The point is suffici­
ently blunt to prevent it from doing any harm. 

As for the prestidigitator, whose body the sword 
will simply pass around but not pierce, he carries con­
cealed beneath his vest a sort of sheath that consists 
of a tube of rectangular section, and semicircular in 
shape, and the two extremities of which are bent in 
contrary directions in such a way that they are situ­
ated in the same straight line, the two orifices opening 
in front and behind at right angles with the abdomen. 
This apparatus, B, is held in place by cords attached 
to two small rings at the two extremities of the 
tube. 

It is the prestidigitator himself who, appearing 
instinctively to grasp the point of the sword as if to 
protect himself, directs it into the metallic tube. It 
makes its exit between the tails of the coat. It might 
be made to come out at the center of the back, but in 
this case it would be necessary to have an aperture 
formed in the seam of the coat. 

The illusion produced is complete, seeing that the flex­
ible blade straightens out on making its exit from the 
tube, on account of the form of the latter's extremity. 
It is necessary to operate rapidly, so that the spectators 
shall not have time to see that the length of the sword 
has diminished at this moment, the curved line that it 

A SWORD TRICK. 

KIBELE'S HA TCR DOOR. 

shown in the accompanying illustration, and form the 
subject of a patent issued to Mr. Cuno Kibele, of 
Bluffton, Ind. The door is preferably made of sheet 
metal stiffened by angle irons riveted to its top, and 
slides on grooved rollers running on tracks on supports 
between the floors, the side edges of the door project­
ing beyond the tracks, so that the door will close the 
well and the slots adjacent to the side posts on which 
the elevator car runs. The inner edge of the 
door is slotted, for the passage of the hoist­
ing cable, the slot being normally closed by 
freely swinging leaves so arranged that the 
door may be readily pushed over the cable, 
which is held in the inner end of the slot and 
inside the leaves when the door is closed. 
On the top of the door, near its edges, are 
parallel rack bars meshing with pinions on a 
suitably journaled transverse shaft, the lat­
ter carrying also a sprocket wheel driven by 
a chain connecting with a loosely turning 
sprocket wheel on a shaft at one side of the 
elevator well. The latter sprocket wheel 
forms part of an interlocking clutch mechan­
ism arranged at each floor, and shown in 
detail in the small view, whereby the gears 
connected with each door may be thrown 
into or out of connection with the endless 
chain extending vertically through the 
building, by means of which the various 
sprocket wheels are operated. With the 
clutch mechanism in normal position, it is 
only necessary to pull downward on one side 
of the chain to close all the doors, or to pull 
downward on the other side to open them all. By 
means of a lever connected by a cord or cable with the 
clutch mechanism, any of the doors may be thrown 
out of connection with the endless chain. 

. 4 . , . �---­
The Ore.h llla Li elten. 

Interesting reports from United States consuls, in 
Lower California, Cape Verd, and Ecuador, dealing 

with the orchilla lichen, have recently been 
published by the State Department. It 

> grows on rocks on the coast of the Canary 
and Cape Verd Islands, Sardinia, Minorca, 
and elsewhere, and in some places is described 
as a miniature shrub rather than a lichen. 
It, yields the archil of commerce, which gives 
a rich and extremely beautiful purple tinc­
ture. It was extensively used by dyers when, 
in 1853, the discovery of the orchilla in Ame­
rica and on the Galapagos Islands is said 
to have created a commercial sensation in 
Europe, because of its superiority over any 
lichen in use prior to that time. In 1872 a 
ship's captain discovered it in I,ower Cali­
fornia, and after a few years a certain Mr. 
Hale succeeded in obtaining a concession 
from the Mexican government of the entire 
orchilla lands on the Pacific coast of that 
State-a belt. six miles broad and compris­
ing nearly eight degrees of latitude. About 
3,000 men were employed in the industry ; 
but since the Congo Free State has become 
the main source of supply the Californian 
industry has languished. In the Cape Verd 

follows not being the shortest passage from one 
to another. 

point Islands it is plentiful, but difficult to obtain, for it 
grows on the sides of precipices. The export amounts 
to about 120 tons, and goes mainly to Lisbon. In 
Ecuador it is gathered by hand, put in the sun to dry 
and cure, and is then pressed into bales. The de­
mand at present is small. 

'fhe figure represents a variant of the trick, in which 
the sword is provided with an eye through which a 
long red ribbon is passed, and which follows the 
blade when the latter is pulled out at the opposite side 
of the body. It is used in Europe, especially the Galapagos vade-

ty, because of the delicate color, luster, and tone that 
it gives to silk. 

- · -..,-<et-+-.... �-----

INFLATION OF RUBBER BALLS. 

Rubber balls, large or small, protected by an envelope 
of leather, gradually contract and thus lose all their 
elasticity, and from this moment are out of use unless 
one possesses the means of reinflating them. It is then 
necessary to carefully loosen the rubber that com­
presses their tubulure, to introduce air under pressure 
into them, and to reclose them. The pressure that can 
be exerted with the lungs is far from sufficing, and, 
for want of a force pump, it is necessary to seek for an 
arrangement capable of replacing t.hat apparatus. We 
shall describe here the small installation that serves us 
for this purpose. It is, we think, within the reach of 
every one, and will be able to render service to some of 
our young readers. 

A bottle of good quality is provided with a wired 
cork containing three apertures, designed to receive as 
many glass tubes. One of the latter extends to the 
bottom of the bottle, the second is provisionally 
corked, and the third is drawn out to a point and 
smoothed with a lamp so as to present no sharp angle. 
The first is put in communication with the water con­
duit and to the third is firmly attached the ball to be 
reinflated. After this, the water from the conduit is 
allowed to flow into the bottle, and this forces air nn­
del' pressure into the ball. Then, when the ball is 
judged to be sufficiently inflated, the cock is closed; 
but, if the entire contents of the bottle are insufficient, 
the cock is closed a little before the latter is full of 
water. A provisional ligature is applied to the ball, 
then the rubber is detached from the conduit and the 
contents of the bottle are allowed to flow out after 
opening the tube No. 2. 

The first operation is begun again, care being taken 
not to reopen the ball until a little water has been 

METHOD OF INFLATING A RUBBER BALLOON. 

allowed to enter the bottle. If there is a cock at one's 
disposal, it should be placed between the tube, 3, and 
the ball, and the latter need not then be reattached 
before the end of the operation. 

In order to introduce illuminating gas into rubber 
balloons, it will suffice to lead it to tube, 2. The bottle 
being first full of water, and the balloon empty of air, 
one will siphon in allowing the gas to enter, then the 
cock of the latter will be closed, and the gas will be 
forced in by allowing the water to re-enter. This oper­
ation seems to be complicated, but in reality it takes 
less time to perform it than to describe it. Fig. 1 
shows the arrangement of the apparatus for the com­
pression of the air. In Fig. 2 the bottle is being 
emptied in order to give what may be called a second 
piston stroke. Fig. 3 gives a view of the installation as 
a whole for inflating a balloon with illuminating gas.­
La Natu1·e. 

• 1 .  � • 

Fertilizers. 
The usefulness of nitrogen and phosphoric acid in 

slowly available forms, as they exist in bone, has 
been amply proved in practice, especially for slow­
growing crops, in orchards, meadows and in such other 
cases where a gradual increase in general fertility is 
regarded as important. A mixture of fine ground bone 
and muriate of potash, in the proportion of three parts 
of bone to one of potash, is used quite largely and has 
proved a very effective and profitable manure for gen­
eral use in grain farming. It furnishes all the essen­
tial ingredients, it costs less per ton than the average 
complete fertilizers, and it contains q uite as much ni­
trogen and very much more phosphoric acid and 
potash. 

Under the present condition of the fertilizer trade 
and for the purposes indicated, the substitution of 
ground bone, in part at least, for the more expensive 
though more available complete fertilizers, is in the 
line of wise economy.-N. J. .Ag. Ea;. Station Bue. 
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THREE SYSTEMS O F  ELECTRIC DISTRIBUTION, 

Whatever effect patent litigation may have on the 
business side of an invention, it certainly is beneficial 
from a scientific point of view, as it brings out clearly 
and concisely the principles involved in such inven­
tioIl8. A case in point is the suit of the Edison Elec­
tric Light Company against the New Haven Electric 
Company. the subject being the three-wire system of 
eleetrical distribution. * Without going into the merits 
of the case, we extract from the testimony some dia­
grams and condense some of the descriptive matter 
to illustrate as clearly as possible three methods of 
electric distribution. The experts in the case have 
not only provided very clear electrical diagrams, 
but have furnished water analogues for each of the 
cases. 

In Fig. 1 is illustrated the series system commonly 
employed in electric arc lighting, E being the engine; 
G, the dynamo or generator; p and n, the positive and 
negative conductors; and I, P, 12, 13, the arc lamps. 
In this case, as will be seen, the current passes from 
the dynamo through all the lamps in series. 

.,.,' --

J titutifit !tUtritlu. 
tive pipe, with a fall of potential due to the amount of 
energy absorbed in the motors. 

In Fig. 5 are shown two like multiple arc systems 
placed parallel with each other, with the positive con­
ductor of one system adjoining the negative conductor 
of the adjacent system, the arrows indicating the di­
rection of the current in each system. It will be seen 
that if the same amount of energy is absorbed in each 
of these two systems, the negative conductor, n', of 
the upper system must carry a negative current ex­
actly equal to the positive current carried in the con­
ductor, pI, of the lower system, and the currents in 
these two conductors, being equal and opposite, would 
neutralize each other if carried on the same conductor, 
as indicated in Fig. 6, in which the negative conductor, 
n', and positive conductor, pI,  are merged in one. 
With the generators, GI and G2, arranged in series. the 
electromotive force is 220 volts, which is suited to two 
110 volt lamps in series. So long as equal resistances 
are placed in the t wo parts of the three-wire circuit, the 
central wire remains neutral, and no current passes in 
either direction; but as soon as this balance is disturbed 

by turning off or adding one 
or more lamps, a current due 
to the difference in resistance 
of the two branches passes 
over the neutral wire. 'l'his 
system is aptly, though not 
perfectly, illustrated by the 
water analogue shown in 
Fig. 7. 

In this case, two generat­
ors or pumps, GI, G', circulate 

355 
ductors in the feeding portions of the system, of at 
least 75 per cent in the cost of conductors. The con­
ductors formerly represented the largeRt item in the 
cost of the completed plant. 

The value of the invention is shown by the fact that 
almost immediately after the introduction of the three­
wire system the electric lighting business increased 
enormously, and electric lighting was placed on a basis 
which enabled it to compete successfully with gas at 
the lowest price. 

• ' e  . ..  
How to PuriCy Mercury. 

The method of cleaning mercury adopted at the 
Physikalischtechnische Reichsanstalt, at Berlin, is de­
scribed in the Zeitschrijt jur Inst1'umentenkunde. 
The raw material, says Nature, is brought in iron bot­
tles from Idria. It is filtered and dried, and twice dis­
tilled in a vacuum to get rid of the heavy metals. Great 
care is taken to eliminate fatty vapors derived from 
greased valves and cocks, which is accomplished by 
means of a mercury pump working without a stopcock. 
Finally, the electro-positive metals, such as zinc and 
the alkalies, are separated by electrolysis. The mer­
cury is precipitated from a solution of mercurous ni­
trate obtained by the action of nitric acid on excess of 
mercury. The solution, together with the impure 
mercury acting as an anode, is contained in an outside 
glass vessel, into which a current from a Gulcher ther­
mopile is conducted by an insulated platinum rod. The 
cathode rod dips into an interior shallow glass vessel, 
in which the pure mercury is collected. On careful 
analysis it was found that no perceptible non-volatile 
residue was left by 200 grammes of the purified metal. 

Fig. I.-Arc Lamps in SerIes. Fig. 2.-- Water Analogue of Series Arrangement. Fig. 3.-Incandescent Lamps in Multiple Arc. Fig. 4.-Water Analogue of Mnltiple Arc Arrangement. Fi/t. 5.-Two Multiple Arc Circuits 
arranged parallel. Fig. 6.-Two Mul tiple Arc Circuits merged into the Three· Wire System. Fig. 7.-Water Analogue of the Three-Wire System. 

THREE SYSTEMS OF ELECTRIC DISTRIBUTION. 
In Fig. 2 is  given the water analogue, in which E is 

the engine G the rotary pump, p and n the positive 
and negative pipes conveying the water, I, II, 1', 13, P, 
water motors arranged in series and operated one 
after the other by the water passing from the motor, I, 
to the motor, P, to the motor, P, thence to the motor, 
13, and to the motor, 14, each motor using its proportion 
of the energy. 

In Fig. 3 is represented the usual multiple arc or par­
allel arrangement of incandescent lamps, E, as in the 
other case, being the engine ; G, the generator ; p and 
n, positive and negative conductors; and 1', P, 13, I., 
lamps taking the current from the positive conductor 
and delivering it with a certain fall of potential to the 
negative conductor. 

In Pig. 4 is illustrated the water analogue of the 
multiple arc system, E being the engine, G the gener­
ator or pump, P, P, P, 14, water motors taking water 
from the positive pipe and delivering it to the nega-

* For access to the record of this case we are indebted to Mr. R. N. 

Dyer, attorney for the prosecution. 

the water in the system, the upper outside pipe rep­
resenting the positive conductor, the lower pipe repre­
senting the negative conductor. and the central pipe 
the neutral conductor. Upon each side of the neutral 
pipe, and communicating with the outside pipes, are 
motors corresponding to the lamps in the electric cir­
cuit. So long as the quantity of water consumed by 
the motors on both sides of the central pipe remains 
the same, the water circulates by passing forward 
through the upper pipe, through the motors and 
transversely through the neutral pipe, and returning 
by the lower pipe : but so soon as the equilibrium is 
disturbed by shutting off one or more of the motors on 
one side of the system, the water which would have 
been required to run that motor must return to the 
pumps through the neutral pipe, or be forced out­
ward through the neutral pipe, according as t.he posi­
tive or negative current is shut off. 

The Edison company hold that the three-wire sys­
tem effects a theoretical saving of 62� per cent and 
an actual saving, due to the use of smaller neutral con-

Thus the mercury is well fitted for use in standard 
barometers and resistances. 

. I .  � . 

Gigantic Flag Poles. 

Ten large logs which will be used for flag poles for 
the Washington State bui:ding at the World's Fair, 
says the Spokane Review, will be carried to Chiflago 
on a train of three sections, each consisting of fourteen 
cars. With the exception of the two largest of the 
logs, they will he placed two together on the cars. The 
length is equal to that of seven flat cars, and but two 
of the cars will carry the weight. The two largest of 
the logs, however, owing to their great weight, cannot 
be carried in this manner, and each will therefore have 
a string of cars to itself. The two end cars of each 
section will mlpport the load upon a raised block 
working on a pivot. this arrangement being necessary 
to provide for curves. It is stated that when some 
curves on the road are passed, the middle of the load 

will be entirely clear of the car. 
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POSITION OF THE PLANETS IN DECEMBER. I Venus rises on the lE't at 4 h. 1 m. A. M. On the 

JUPITER : 30th she rises at 5 h. 9 m. A. M. 
is evening star. He takes the highest rank on the SATURN 
December annals for the third month in succession, as 
no other planet in its present aspect can be compared 
with him in size or brilliancy. Although he has been 
receding from the earth since October 12, he has lost 
but little of the superb luster that marks his presence 
in the heavens, and, although his diameter on the 31st 
is 39". 6, against 47 ". 6 when in opposition, his apparent 
size has but slightly diminished. Jupiter is stationary 
on the 10th, and then turns his steps eastward or in 
direct motion. There is scarcely an incident to diver­
sify his path. If, however, there are no important 
epochs in his Decem ber course, the discovery of the 
fifth satellite has increased the prestige that surrounds 
the giant of the system, and will inspire observers to 
find other satellites or something else equally wonder­
ful. It surely is a marvel when one thinks of a tiny 
moon only one hundred miles in diameter, revolving 
around its huge primary in twelve hours, at a distance 
of 26, 000 miles from the planet's snrface ! Most of its 
time must be spent in making a transit on the disk or 
in being occulted in the planet's vast shadow that 
extends 50, 000, 000 miles out into space. These are facts 
that make one think, and impress the soul with the 
vastness of the scale on which our little oasis of a sys­
tem has been evolved. 

The moon, the day after the first quarter, is in con­
junction with Jupiter on the 27th, at 9 h. 6 m. A. M. ,  
being 32 '  south. The conjunction is invisible, as it 
takes place below the horizon. It is an occultation for 
observers who see the moon in her geocentric position 
and are between the limiting parallels of 16° north and 
75° south. 

The right ascension of Jupiter on the 1st is 0 h. 58 
m. ,  his declination is 4° 37' north, his diameter is 43". 7 
and he is in the constellation Pisces. 

Jupiter sets on the 1st at 2 h. 28 m. A. M. On the 31st 
he sets at 0 h. 34 m. A . .1\L 

MARS 

is evoning star. He is in quadrature with the sun on 
the 9th, at 6 h. 22 m. P. M. , being 90° east of the sun. 
He is then on the meridian at sunset and sets at mid­
night. Quadrature is the second epoch in the course 
of Mars if we commence; with his opposition, which 
took place on August 4. The third epoch will be 
his conjunction with the sun, on September 4, 1893, 
when he becomes morning star, and is for months 
so small and near the sun as to be invisible. He will 
then swing round to his quadrature on the sun's 
western side, his fourth epoch, and, after that, in 
due time he will arrive at the opposition of 1894 
and commence a new circuit. It takes Mars two 
years and about fifty days to accomplish this jour­
ney from opposition to opposition again. It is 
called his synodic period, for it is only at opposition 
that the sun, the earth and Mars are in line, with the 
earth in the middle. The synodic period may also 
commence with conjunction and is completed when 
conjunction is again reached, for Mars, the sun and 
the earth are then in line, with the sun in the middle. 

Mars moves eastward or in direct mot.ion, and is also 
traveling northward. ' When the month closes, his 
declination is 1° 2' north-a fact that would have 
greatly pleased northern observers if it had occurred 
at the time of his opposition, for then he would have 
been above the fogs and bad atmosphere of the south­
eastern horizon. Jupiter is 5° 2' north declination on 
the 31st and sets about an hour later than Mars. 

The moon, on the day of the first quarter, is in con­
junction with Mars on the 26th, at 2 h. 25 m. A. M. , 
being 3° 7' south. 

The right ascension of Mars on the 1st is 23 h. 0 m. , 
his declination is 7° 27' south; his diameter is 10".4, and 
he is in the constellation Aquarius. 

Mars sets on the 1st at 11 h. 45 m. P. M. On the 
31st Mars sets at 11 h. 25 Dl. P. M. 

VENUS 

is morning star. She is slowly making her way to­
ward the sun, rising when the month closes only two 
hours before him. Her light number on the 31st is 
63.4, in comparison with 187. 9 when at her greatest 
brilliancy. The illuminated portion of her disk is 
represented by 0.868 on the 31st, in comparison with 
unity or 1 at superior conjunction when her whole 
illuminated disk is turned to the earth. Her diameter 
on the 31st is 12". 2, in comparison with 57" .4 at inferior 
conjunction. These figures show that Venus is far 
from being in her best estate, but she is none the less 
a beautiful morning star, as, linked more closely to the 
sun, she heralds his near approach. Venus is in con­
junction with Uranus on the 4th at 7 h. 49 m. P. M., 
being 1° 37' north. 

The moon, three days before her change, is in con­
junction with Venus, on the 16th, at 5 h. 5 m. A. M. ,  
being 3° 18 '  south. The conjunction is visible, but the 
actors in the celestial scene are very near the eastern 
horizon and low in the south. 

The right ascension of Venus on the first is 14 h. 9 m. ,  
her declination i s  10° 58' south, her diameter i s  14'.0, 
and she is in the constellation Virgo. 

is morning star. He is a brilliant object in the morn­
ing sky, rising soon after midnight, and seemingly 
making his way toward Spica, the bright star on the 
southeast. 

The moon, two days after her last quarter, is in con­
junction with Saturn on the 12th at 4 h. 48 m. P . .1\1:. , 
being 4' south. The conjunction is invisible, but moon 
and planet will not be far apart when they appear soon 
after midnight on the scene. The moon will occult 
Saturn for those observers who see her under the right 
conditions. 

The right ascension of Saturn on the 1st is 12 h. 42 
m. ,  his declination is 2° 5' south, his diameter is 15". 6, 
and he is in the constellation Virgo. 

Saturn rises on the 1st at 2 h. 2 m. A. M. On the 31st 
he rises at 0 h. 13 m. A. M. 

MERCURY 

is evening star until the 11th, and then morning star. 
He reaches his inferior conjunction with the sun on 
the 11th at 11 h. 48 m. P. M. , and then makes his ap­
pearance on the sun's western side to pursue his swift 
course as morning star. He moves with great rapidity 
in this portion of his career, and is at his greatest 
brilliancy on the 26th, when he is visible to the naked 
eye in the sou-�heast as morning star. 

The right ascension of Mercury on the 1st is 17 h. 54 
m., his declination is 24° 49' south, his diameter is 8'. 2, 
and he is in the constellation Scorpio. 

Mercury sets on the 1st at 5 h. 32 m. P. M. On the 
31st he rises at 5 h. 39 m. A. M. 

NEPTUNE 

is morning star for nine hours, and then evening star, 
for he is in opposition with the sun on the 1st at 8 h. 
52 m. A. M. This event changes his position from the 
sun's western to his eastern side, and ranks him with 
the evening stars. Neptune at opposition is most 
favorably situated for terrestrial observation, and if 
any new discovery is ever made concerning this far­
away planet, it will probably be made in this part of 
his course. He is invisible to the naked eye, though 
some observers claim to have detected his presence 
with the aid of an opera glass. A small telescope will 
bring him into the field as a tiny disk of a delicate blue 
tint, and a powerful telescope will bring him to view 
with a small moon for an attendant. Discovered in 
1846. it will take him until 2011 to complete a revolu­
tion. 

The right ascension of Neptune on the 1st is 4 h. 
34 m., his declination is 20° 22' north, his diameter is 
2". 7, and he is in the constellation Taurus. 

Neptune sets on the 1st at 6 h. 59 m. A. M. On the 
31st he sets at 5 h. 1 m. A. M. 

URANUS 

is morning star. The moon is in conjunction with 
Uranus, four days before her change, on the 15th, at 
1 h. 26 m. A. M., being 41' south. She also occults the 
planet for the benefit of observers who see her under 
the right conditions. Three planets, Saturn, Uranus, 
and Jupiter, are occulted during the month. 

The right ascension of Uranus on the 1st is 14 h. 25 
m. , his declination is 13° 54' south, his diameter is 3". 5, 
and he is in the constellation Libra. 

Uranus rises on the 1st at 4 h. 23 m. A. M. On the 
31st he rises at 2 h. 32 m. A. M. 

Jupiter, Mars, and Neptune are evening stars at the 
close of the month. Mercury, Venus, Saturn, and 
Uranus are morning stars. 

.. . .  � .. 
llIaple Hill Coal Mines. 

The anthracite coal region of Schuylkill County 
covers about 230 square miles, and when the compara­
tively shallow districts are exhausted there are im­
mense veins to be won by deep mining. Through the 
gap in the mountains, the Pennsylvania Railroad and 
the Philadelphia and Reading Railroad wind side by 
side. The latter climbs 603 feet in three and a half 
miles, attaining a summit elevation of 1,479 feet above 
sea level, and then winds down to the valley, 350 feet 
below; the bottom of the valley being surrounded by 
black, barren culm banks, and leveled off by a swamp 
of washed dirt and dust, with pools and streams of 
black water. At Maple Hill Colliery is a great coal 
breaker with a capacity of 2, 000 tons per day. The 
shaft is 753 feet deep to the bottom of the sump, and is 
timbered from top to bottom. It is 23 feet by 11 feet 8 
inches, subdivided into three compartments, two for 
hoisting and one for pumping, all 11 feet 8 inches by 7 
feet dear. From the bottom of the shaft, tunnels, ag­
gregating 800 yards in length, have been driven north 
and south, opening on two dips, with 400 yards breast 
on each, the following beds : Holmes, 10 feet 6 inches 
thick; Mammoth Top Split, 14 feet; Mammoth Middle 
Split, 14 feet 6 inches to 20 feet ; Mammoth Bottom 
Split, 12 feet to 15 feet; Skidmore, 7 feet 6 inches; 
Seven Foot, 5 feet to 7 feet; Buck Mountain, 12 feet to 
15 feet ; total, 75 feet 6 inches to 89 feet. 

The tracks at the foot of the shaft are arranged so as 
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to work automatically, the loaded cars being delivered 
on one side while the empty cars run off by gravity, 
-and are raised by a chain hoist to a common distribut, 
ing point. The hoisting power is furnished by a pair 
of first motion engines, with cylinders 30 inches by 60 
inches, connected to a 12 foot cylindrical drum, and 
are capable of hoisting eight mine cars in five minutes, 
or a total of 1, 000 cars per day. Each mine car con­
tains 116 cubic feet, and yields 2)4 tons of marketable 
coal. The shaft was begun in December, 1888, and 
finished in September, 1890, being sunk by power drills 
driven by compressed air. 

The E ngineer. 

The experience of no one man, no matter how exten­
sive his practice or how varied his opportunities, will 
cover much of the aggregate field of engineering. 
Think for a moment how little of your own knowledge 
of en,\,ineering is based upon your own unaided efforts 
and experience. How many of the rules which you 
use did you work out for yourself from data derived 
only from your own practice ? When you have a piece 
of work to do that is entirely different from anything 
you have attempted before, what do you do ? You 
hunt for an instance where somebody has successfully 
done such work before ; or, if no such case exists, you 
lay out 1he work as best you can in the light of what 
has been done, taking the result of other men's tests 
as to strength of materials, proportions of parts, etc. , 
and the failure or success of your work becomes a pre­
cedent to be avoided or followed by the next man who 
has a similar task to perform. It is the aggregate ex­
perience of the profession that constitutes engineering 
knowledge, and the more a man reads, the more of 
other men's thoughts and experience he absorbs, the 
more valuable he will become. Think of this the next 
time you hear a slur thrown at the " book engineer." 
It is not the function of books or papers to make engi· 
neers, but to record and disseminate the progress and 
experiences of the profession, thus adding to the ag­
gregate knowledge of all. You C.1n make up your 
mind, when you hear a man boast that he can get 
along and run his plant without reading, that he has 
not got along far enough to know how little he knows, 
or to be intrusted with the execution of work that reo 
quires any knowledge to speak of.-Power. 

• • • • • 
Tnrmeric. 

This is a root of a plant growing in India, China, and 
Madagascar, and now chiefly cultivated in Bengal. The 
roots are long, and vary in thickness from that of a 
quill to about an inch in diameter. They are wrinkled 
and have joints or ring-like swellings at short intervals. 
Outwardly the color is a yellowish-gray, while inward· 
ly it is of a deep yellowish-brown, darkest in the mid· 
dIe. When reduced to powder they appear of a bright 
yellow. The roots contain from 572' to 6 per cent 
of mineral matter, moisture from 5 to 7, and 11 to 12 of 
coloring matter. 

The coloring principle of turmeric is sparingly solu· 
ble in cold water, and dissolves freely in boiling. It is 
also soluble in alcohol. By alkalies it is turned brown, 
whence paper saturated with tincture of turmeric haE 
long been employed as a test. Sulphuric, nitric, and 
hydrochloric acids turn the color of turmeric a kind of 
red, which, however, soon disappears. Alkaline chlo· 
rides for a time brighten the color, and solution of iron 
turns it brown. 

The only adulteration to which turmeric is liable in 
commerce is common salt, which is sometimes added 
in quantity to the roots while going through the mill. 
This sophistication, besides adding to the weight, giveE 
it a brighter appearance in the powder, at the risk oj 
very seriously interfering with Its uses in the dye 
house. 

The detection of this fraud is easy. A small portion 
of the suspected powder is boiled in a test tube, with 
pure concentrated nitric acid, till the organic matter iE 
destroyed. The remaining liquid is then diluted with 
pure water, and a solution of nitrate of silver added. 
If salt has been present, a copious white curdy precipi­
tate will be formed. 

The characteristics of a good turmeric are : it has a 
rich, deep, but bright, orange color, and a strong, aro· 
matic, rather pungent odor. It should be perfectly 
dry. If damp it loses its brightness, turns a dull brown, 
and dyes only flat colors. 

The best way of testing turmerics is to dye weighed 
pieces of woolen cloth with equal weights of the sam· 
pIes in boiling water. The swatches are compared for 
depth of color and examined for brightness overhand, 
i. e., held up horizontally to the light and viewed along 
the surface. In this position it should have a beauti· 
ful golden luster, on the purity of which its value for 
many purposes depends. 

Turmeric is a so-called substantive color, dyeing full 
shades without any mordant. It is, however, very 
fugitive, being affected by air and light as well as by 
acids and alkalies. A very remarkable circumstance is 
that no mordant hitherto known increases its per­
manency, while nearly all bodies of that class decidedly 
impair its beauty. 
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®orre$ponl'lence. 1 vinced that the performer requires from four to ten, 
and sometimes fourteen, inches in order to travel and 

I keep his balance. In order to walk the slack wire the 
Do Birds Eat Acorns " 

I extended arms are a great service, and when the arms 
To the Ed�tor of the Scientific American : 

. are folded or employed by performing a trick or jug-
I� your Issue �f October 22 a letter from Dr. GIbbs, I gling, then generally one of the legs is extended to per­

copIed from SC2ence, says that the woodpecker and form the function which the arms did. Now, in order 
bluej ay eat acorns. I think, on closer o bservation, he I to keep an equilibrium, the wire under the performer 
will find he was mistaken. -perhaps in regard to all is continually changing its position. If the performer 
the birds named. The pigeon and dove I am not ac- feels that he is losing his balance, a skillful move will 
quainted with. throw the wire under him, and the extended leg or 

It is well known that almost all fruits and nuts con- arms help to facilitate throwing or swaying the wire 
tain worms;  those are what the birds want. directly on the line of the center of gravity. A slack 

The red linnet (a seed- eatin g  bird) resorts to the ash wire performer woul d not be able to make three steps 
tree In the month of September, and to an ordinary on a tight wire without considerable practice, for the 
observer would appear to be eating the ash seeds ; but reason that he has learned to throw the foundation he 
it is not so, as numbers of the seeds contain small is standing on always immediately under him, and on 
worms, which the birds find a juicy, fat morsel, and the tight rope or wire this cannot be done, and, in­
never break a sound seed, but drop it immediately stead, he must depend on centering his body directly 
when they find it solid. The seeds containing worms over the rope, just as it is necessary when walking on 
are soft. a railroad track. 

The gray squirrel, genuine nut cracker and eater, It may somewhat surprise some of the readers to 
cracks the acorn for the same toothsome morsel, and learn that a slack wire walker cannot, or can do very 
leaves that part of it which is not eaten by the worm. little, track walking, because it comes so natural to 
I have seen this within the present month. him to throw what he is standin g on directly under 

MATTHEW NIAL. him, and if it does not answer he must step off. The 
Troy, N. Y. , November 17, 1892. tight rope walker depends nearly altogether on his bal-

.. 4 • , .. ancing pole. He stands upright, and when he finds he 
Good Prairie Roads Wanted. is apt to come off, or lose his balance on one side, he 

To the Editor of the Scientific American : immediately runs more of his pole to the opposi�e side 

Good roads on th e prairie is a subject of great and to gain an equilibrium, and if you were to observe 

growing importance. closel�, you would also notice th�t although he only 

The prairie roads are the best, when smooth and occupIes the .space �qual to t�e thIckness of the ro�e, 

dry-better than the average city pavements. yet the pole IS cont�nually bemg
. 
moved from one Side 

I mean the black gumbo prairie mud that will roll I to the other, from SIX to twenty mches. Some of the 

up and stall a four-horse team to an em'pty wagon at more sk.il1ed
. 

do it with so much g.ra?e that it
. is hardly 

one time of year and will at another time be hard s perceptIble If not looked for. It IS Just as dIfficult for 

rock (almost), a�d smooth and free from dust. 
a 

� tight rope wa�ker to bala�ce hi�self on a slack wire 

Now what can be put on the road that will combine (If he never trIed o.r p�actICed It) as �ny one of your 

with the mud or with the dry hard surface to m k ·t readers that never trIed It, because he IS dependent on 

proof against 
'
frost and rain ? 

' a e 1 
a �rm foundation a�d balances on it, while 

.the slack 

Or can some one make a solution of lime with other WIre performer contmually draws the foundatIOn under 

stuff that will petrify the surface to such extent as to him. . 
JOHN G. VON HOFE. 

make it less sticky, if not altogether free from the ef- New York CIty, November, 1892. 

fects of rain and spring thaws ? Perhaps the clay at a 
How Photo Solio Paper and Fihns are Made. depth of three or four feet from the surface would 

be better material for preparation for the surface of The Eastman Company> of �ochester, N. Y. , of 

the road than the black earth. Kodak fame, have establIshed m England a great 

Or will some one make a fiery furnace that can be fac�ory, covering se�e
.
n acres, for th� manufacture of 

moved along, leaving a melting mass of this same I t��lr celebra�ed senSItIve photographIC paper and 
.
s�n­

tender clay ; that is, the clay to be fed in at the top of I sltlve cellulOId filIns. A corre�pondent of the B.r�ttsh 

the furnace and coal lower down an engine attached Journal of Photography deSCrIbes as follows a VISIt to 

to elevate the clay, blow the fire, �ind a cable, to move t?e company's factory
. at Wealdstone, Harrow. T�e 

furnace and discharge the vitrified clay in the lower tItle of the concern IS the Eastman PhotographIc 

part of the furnace into a prepared bed in the surface Materials Company. 

of roadway. In the Solio coating rooms are to be found huge 

Or shall this furnace and engine make some good rolls of paper, specially manufactured for this purpose; 

vitrified bricks, at suitable places along the road, to be One of these rolls is lifted up to its suitable support, and 

put in place by convict labor ? having been unrolled to a sufficient extent, its end is 

Or 8hall we take a plow and grader and make a brought under the domination of silver-coated rollers, 

shallow V-shaped ditch in the middle of the road, and caused to pass across the surface of the gelatine 

then dig in the middle and lay tile for drainage, cover emulsion with which it is to be coated. The machin­

with earth to protect, then fill the V-shaped ditch ery is then started, and the paper is coated, equalized, 

with broken rock, taken from the great Chicago sewer? festooned for drying, dried, and finally brought out at 

Now who can make good permanent roads for the the other end of the drying room in a state of perfect 

least money ? That is the rub, the money. Any one dryness, without having once been touched by the 

may have good roads for big money. And there is hand. 

big money for some one for good roads. The mechanism by which all this is effected is of the 

Virginia, Ill. J. A. CUNNINGEAM. most remarkable kind, seeming as if, when once 
started, it did all the thinking that was necessary, from 
the immersion in the emulsion up to the stage at 
which an attendant, with hands incased in white 
gloves, supplied it to another machine, by which, 
and with the aid of automatic guillotines, it even­
tually was presented as flat, cut-up sheets of vari­
ous sizes, ready for transference to another department. 

• • • • • 

Tight Rope and Slack Rope Walking. 

To the Editor of the Scientific American .' 
Having read the opinion of Robert A. Hatcher as to 

what keeps a bicycle upright, in your issue of Novem­
ber 19, which I believe is correct, I thought it would 
not be out of place for me to also enlighten some of 
your readers as how it is for a person to keep upright 
on either a slack wire or a tight rope. I will here state 
that I have been a professional on the slack wire, and 
have also had the pleasure of walking on a tight rope. 
Now it would seem natural to suppose that a slack 
wire performer should also be able to walk: on a tight 
rope, and that a tight rope walker should also find lit­
tle diffi0u�c1 in walking on a slack wire. But this don't 
happen to be the case, because the slack wire and the 
tight rope are the extremes to each other, and an alto­
gether different means must be adopted in order to 
keep an equilibrium. 

In the first place, the slack wire sw�ys and the tight 
wire or rope does not, or should not : therefore, on the 
tight rope, in order to prevent it :.-om sw-aying, guy 
lines are generally employed. Now, as our friend Mr. 
Hatcher says that the bicycle req uires more space 
when in motion than the actual thickness of the tires, 
even if the rider wants V" l'eep in a perfectly straight 
line, the same holds gooa lOr the slack wire performer. 
To the eye it appears that he is just walking on a wire 
about three-sixteenths inch in diameter, and finds that 
sufficient space to travel in. Now, if you were to stand 
under him while he is on the wire, you would discover 
that, instead of using only three-sixteenths of an inch 
space, it would not be long before you would be con-

The Solio paper which we saw coated was twenty­
four inches

' 
wide, and it was coated at the rate of 

about fifteen feet per minute, a mile and a half being 
the present output per day. It is all dried, cut up, 
and packed the same day as made, and is shipped 
off. 

In the examining and packing room we saw a whole 
regiment of young ladies, d eftly submitting each 
sheet, small and great, to an electric light lantern, 
faced with yellow glass, by which the slightest speck or 
imperfection, if such existed, could be at once seen. 
During our visit to this department no sheet was ob­
served to come under the ban, but we were told that 
all such, when discovered, are summarily rejected and 
subjected to a further retrimming, in which the por­
tion containing even the tiniest of spots is relegated to 
the waste room. 

Mr. J. B. B. Wellington, the chief of the factory, 
who acted as our guide, informed us that they insisted 
from first to last on the sensitized paper or films never 
being touched by the ungloved fingers, as it was a well 
known fact that the exudation from even the cleanest 
hands set up an action on the sensitive surfaces which, 
sooner or later, proved detrimental, and hence the 
insistence upon the employment of gloves in all de­
partments involving coutact with such delicate sur­
faces. The result of this was all that could be de-

sired, as they never experienced any stain from this 
source. 

The same care was taken in the incasing of the cut 
sheets into the envelopes in which they are sent out. 
These envelopes, for the retail consumer, contain, as is 
well known, a certain number of sheets, which, no 
matter how large or small the size, is sold at a smaller 
price per packet, based upon the area of the paper 
contained therein, so that a packet containing only a 
few sheets equals with a wonderful degree of precision 
another containing a large number of those of smaller 
dimensions. These envelopes are all made on the 
premises, being cut out by machinery and closed by 
hand labor. In an adjoining room were being made 
the boxes in which the sensitive films for roller slides 
are packed. The great care taken in insuring uni­
formity and perfect equality throughout, coupled with 
that scrupulous cleanliness which was apparent at 
every stage, appeared to us to be a healthy outlook 
for the users of the productions. 

Before leaving, we were privileged to examine the 
adjacent factory devoted to films, and in passing 
through some of the storage and chemical rooms we 
witnessed the whole operation of dissolving gelatine 
from a stock of three tons, which was on the premises 
at the time. The emulsion is mixed fifty gallons at a 
time in a tank, from which it is drawn by means of a 
four-way tap into reservoirs placed below . 

What interested us probably more than all the rest 
was the preparation of the flexible films with which 
the firm's name is now so intimately associated. 
Twelve plate glass tables, each eighty feet long by 
three feet six inches wide, and occupying two floors of 
the factory, form the basis on which the celluloid is 
made. Eight men were in attendance in the conduct­
ing of this. First of all, each table was closely ex­
amined to see that it was absolutely clean : but, as if 
to render assurance doubly sure as regards this, a long 
plush brush, the width of the table, was placed in sup· 
ports immediately in front and forming part of the 
coating machine, a reservoir in which was then filled 
with an oily-looking fluid by the attendants. This 
being done, and everything now being ready, a lever 
was pressed, and the steam engine did the rest, for the 
coating apparatus at once commenced to move with a 
uniform pace toward the far end of the table, leaving 
a beautifully even, but still fluid, film behind it. Ar­
rived at the far end of its eighty feet of travel, the " but. 
ton " was again pressed, and the engine was stopped for 
a few moments until the attendants had lifted the coat� 
ing machine to the next table, where th e reservoir was 
once more charged from vessels like those by which milk 
is sent to town per railway, after which all went on as 
before until the twelfth of the eighty-feet tables had 
been coated. When quite dry, and without any great 
delay, the celluloid was coated with emulsion in some· 
what like manner, but in darkness so dense as to be 
almost painful, although relieved by a feeble glimmer 
of red light. 

By special means, a difficulty occasionally encoun· 
tered by some amateurs has here been entirely got rid 
of ; we allude to the liability of a celluloid film when 
being stripped from glass giving an electric spark, and 
thus damaging the delicate bromide superstratum. 
The means adopted by the company for the prevention 
of this have proved quite effectual. 

• ' .  '-4.------

The Railway Telephone. 

The Port Defiance, Tacoma and Edison Railway has 
in operation an appliance designed to prevent delays 
when an accident happens to any of the cars along the 
line, or when trouble of any kind occurs. The appli­
ance is an ingenious telephone arrangement so con. 
nected with the main office that the conductor or mo­
torman can telephone what the trouble is and all the 
details, so that arrangements can be made at the office 
to avoid delay of other cars on the line, thus discom­
moding patrons. Along the line between Point De­
fiance and Edison a telephone wire is strung, and there 
are special poles, down which proper wires run to an 
average man's height from the ground. Each car car­
ries a telephone instrument, which can be connected 
with the wires and communication with the main 
office obtained. After notice of trouble is received the 
remaining c ars on either side of the break can be ope­
rated by office orders through the telephone, and thus 
kept running on time. It would seem to be to the in­
terest of almost every railway in the country to adopt 
such a telephone system. 

Color Photography. 

M. Lippmann has been pursuing with energy his 
investigations into color photography. He says that 
" on the layers of albumino-bromide of silver rendered 
orthochromatic by azaline and cyanina, I obtained very 
brilliant photographs of spectra. All the colors came 
out at once, even the red, without the interposition of 
colored screens, and after an exposure of from five to 
thirty seconds." He submitted photographs of stained 
glass windows, draperies, oranges, and a parrot, taken 
by electric light with five to ten minutes' exposure, in 
which the color is noticeable as well as the form. 
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THE HELIOCHROMOSCOPE. 

Although photography in colors is not yet an ac­
complished fact, and although none of the experiments 
encourage the hope of its early accomplishment, yet 
by a very interesting, ingenious method and device 
invented by Mr. F. E. Ives, of Philadelphia, photo­
graphic pictures are shown with all the colors of 
nature. These wonderful effects are secured by means 
of photographs taken on orthochromatic plates through 
selective color screens. Three such pictures are taken 
on one plate, each one representing one of the primary 
colors. l!'rom the triple negative thus obtained a pos­
itive transparency is made by contact, each picture 
and its several portions having the true 
color values. The partial images are identi­
cal as regards point of view and size ; each 
one, however, being transparent or semi­
transparent only in those portions which 
represent the fundamental color belong­
ing to the partial image. According to 
the modern theory of color vision, red, 
green and violet are considered the prim­
ary colors ; consequently, the three pictures 
represent these three colors, and when 
viewed through an instrument provided 
with red, green and violet colored screens, 
and furnished with means for blending the 
three images into one, all the colors of the 
subj ect are shown. 

The simple instrument by which these 
pictures are superimposed is shown in Fig. 1, 
and the arrangement of the internal part!;! 
is shown in Fig. 2. In the lower part of Fig. 
2 is seen the triple transparency, or " chro­
mogram, "  as the inventor chooses to call 
it. Above the three images are arranged 
three colored screens marked R, G, and V. 
The image below R is transparent to red, 
but opaque to other colors, except in so far 
as it enters into combina,tion with the other 
colors to produce intermediate tints. The 
same is true of the image below the colored 
screen, G, this photographic image being 
transparent to green and to other colors only as green 
combines with other colors to produce intermediate 
shades. The same also applies to the picture under 
the violet screen, it being transparent to violet and 
opaque to the other colors. 

After passing tho colored screens, the images are 
superimposed by a series of transparent and opaque 
mirrors. By following the line of the light beam passing 
through the red color screen, it will be s�en to impinge 
on an opaque mirror near the top of the instrument, 
whence it is reflected to the upper surface of a trans­
parent mirror, thence upward through the eyepiece. 
The light passing through the green screen is received 
on an opaque mirror and reflected to another opaque 
mirror at the center of the apparatus, from which it is 
reflected through the two transpar-
ent mirrors above it to the eyepiece. 
The light beam passing through 
the violet screen is reflected by an 
opaque mirror to the transparent 
mirror at the center of the in­
strument, thence upward through 
the transparent mirror to the eye­
piece. Thus by means of opaque 
and transparent mirrors th� three 
colored images are superimposed, 
and by means of the transparent 
and semi-transparent portions of 
the picture, the amount of light 
from each portion of the image 
requisite for producing the colors 
and their gradations is thus made 
to pass through the screens, mir­
rors and eyepiece to the eye. A 
reflector is placed underneath each 
photographic image, so that each 
receives its quota of light. The ef­
fect produced is wonderfully beauti­
ful, giving every color and every 
possible gradation of light and 
shade as faithfully as the object 
itself would do under the most 
favorable circumstances. 

The inventor states that the chro­
mogram is a photograph made in 
a special camera, with no more 
operations than are required to 
make an ordinary photograph, so 
that we are led to believe that be­
fore very long amateurs having the 
special camera and the instrument 
through which to view the pictures 
will be able to show pictures in 
nat ural colors as readily as they can 
now show stereoscopic views. 

Mr. Ives, by means of different 
apparatus, has projected photo­
graphs in colors on the screen 
where they could be viewed by a 
large number of spectators. 

It is an interesting fact that a triple negative placed 
in the instrument in place of the positive shows colors 
complementary to those belonging to the object. 

.. .  0 '  .. 
Metallic Sodi um. 

In the general process for the manufacture of metal­
lic sodium, one of the greatest drawbacks at the pres­
ent time is the difficulty of expelling t.he sodium in 
the form of vapor as quickly as reduced, insomuch 
that, for a considerable time after a most intense heat 
has been obtained, on viewing the inside of the con­
verters, large globules of sodium are not unfrequently 
observed, which are only with difficulty volatilized. 

Fi�. l .-HELIOCHROMOSCOPE. 

Potassium, on the other hand, although presenting 
more difficulties than sodium as regards its prepara­
tion, melts and volatilizes at a much lower temperature; 
for instance, if 23 parts by weight of sodium be carefully 
alloyed with 29 parts of potassium, a fluid amalgam is 
produced which remains liq uid at all ordinary tem­
peratures. If this amalgam is now distilled in a non­
oxidizing atmosphere in the first instance, potassium 
metal distills over, leaVIng a residue consisting of 
sodium containing about 5 or 6 per cent of potassium. 
This alloy, which resembles ordinary sodium in ap­
pearance, is much more energetic than that substance 
itself, taking fire when thrown upon the surface of 
water the same as potassium, but burning with the 
characteristic yellow flame of the former. Following 

Fig. 2.-SECTION OF HELIOCRROMOSCOPE. 
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these reactions various charges were next operated up­
on, obtained by the incineration of the alkaline tar­
trates, sodium tartrate in admixture with a sufficiency 
of potassium salt, so as to allow the above mentioned 
percentage of potassium to pass into the distillate, be­
ing among the first. 

The distillate thus obtained possessed far more ener­
getic properties than pure sodium, melting at a much 
lower temperature and being considerably more volatile. 
A series of small converters arranged in groups and con­
taining various percentages of mixed calcined tartrates 
were thus operated upon, the converters at the termin­
ation of each reaction being cut longitudinally, and in 

no instance could any reduced metal be 
detected ; the alkali metals thus formed 

'
hav­

ing been entirely volatilized, producing the 
aforesaid alloy. 

The calcining of tartrates on a large scale 
would naturally be entirely ont of place ; but 
the introduction of potassium could, as far 
as can be seen, be brought into play when 
employing any of the ordinary commercial 
methods, save that the percentage of the 
two would probably require a somewhat 
closer study, in order to obtain concordant 
results. H. N. WARREN. 

� . 
The Corn C o b  Pipe Industry. 

Corn cobs are not only used as a fuel, but 
are also manufactured into tobacco pipes 
by Messrs. H. Tibbe & Son, of Washington, 
Mo. , who have built up a large and novel 
industry by manufacturing tobacco pipes 
from corn cobs. 

Mr. Henry Tibbe obtained, through 
Munn & Co. , a patent on July 9, 1878, for a 
j)ipe made from a corn cob in which the in­
terstices are filled with a plastic, self-hard­
ening cement ; and this patent was recently 
fully sustained by a decision of the United 
States Circuit Court for the Eastern District 
of Missouri in the snit of the H. Tibbe & 
Son Manufacturing Company vs. Lamparter. 

In 1882, Mr. Tibbe formed a stock company to manu­
facture corn cob pipes under his patent, and now 
receives as a royalty alone $250 per month, and, in 
addition to this, draws about $10,000 per year as his 
share of the profits, which latter amount to about 
$50,000 a year. 

The company has the immense advantage of requir­
ing very little money to carry on t.he business, as the 
corn cobs are bought directly from the farmers by a 
St. Louis concern which delivers the cobs to the com­
pany and receives all the pipes the factory turns out. 

The only difficulty experienced is that they frequent­
ly cannot get a sufficient number of cobs to supply the 
demand for the now very popular corn cob pipes. 

The best cobs are the so-called Collier cobs, as they 
are very large and the grain is not 
so deeply seated in the cob as in 
the ordinary corn ears. Good cobs 
bring about a cent apiece, so that 
a farmer receives about $30 for a 
wagon load. The size required is 
about 1% inches in diameter, and 
each farmer desiring to supply cobs 
receives an iron ring of this size to 
measure the cobs with. Rejected 
cobs are not usually carted back by 
the farmer, and furnish a cheap fuel 
for the boilers of the factory. 

The ends of the accepted cobs are 
cut oft' by a circular saw, and a 
good sized cob is, in addition, cut 
in two pieces for making two pipes 
from a single cob. Each piece is 
then bored out by suitable boring 
machines handled by boys and 
serving to remove the pith. 

Th hollow pieces are then turned 
on the outside to give the proper 
shape to the bowl of the pipe. A 
good turner usually prepares about 
3,000 cobs in ten working hours and 
receives $1 a thousand as compen­
sation. 

The interstices in the turned 
pieces are then filled in with a plas­
tic, self-hardening cement, after 
which they are dried, sandpapered 
and shellacked. A barrel of cement 
is sufficient to fill th e interstices of 
30,000 pipes and to shellac the same 
only a single gallon of shellac is 
necessary. 

The present plant of Messrs. 
Tibbe & Son has a capacity of 350 
gross of pipes per week. 

A RECENT invention is a cradle 
which rocks by clockwork mechan­
ism and at the same time plays 
baby tunes. 
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D E  SUSINl'S ETHE R  MOTOR. 

We were the first (it is now more than a year ago) of 
the scientific press to call the attention of the indus­
trial world to the ether motor of Dr. Paul de Susini. 
Certainly, at that epoch, the application made by the 
inventor of his idea of substituting the vapor of ether 
for steam presented those imperfections and compli­
cations that are inevitable in the putting of an inven­
tion in praetice, but it appeared none the less certain 
that it was in this direction that it was necessary to 
seek the solution of the problem that all mechanicians 
are pursuing, i. e. , the improvement of the steam mo­
tor from the standpoint of saving in water and coal-a 
problem whose importance is increasing every day by 
reason of the progressive augmentation of the cost of 
fuel. In fact, the efforts made in this direction with 
steam engines, and which have had for effect the cre­
ation of triple and quadruple expansion engines, have 
indeed permitted of effecting considerable saving in 

I titutifit �tUtritau. 
dynamics establish in the most express manner that a 
feeble part only of the heat units produced by the 
combustion of the coal is converted into effective 
power. The heat lost is absorbed in great part, when 
it is a question of the steam engine, by the conver­
sion of water into steam. This is what is called the 
latent heat of vaporization. In the case of the gas 
motor this heat is utilized both in consequence of the 
insufficiency of the expansion and of the high temper­
ature (about 300") of the gases on their exit from the 
cylinder. 

In order to obtain a better utilization of the heat 
units produced by the combustion of the coal, it was 
therefore n ecessary to seek a liquid which should re­
quire a less quantity of heat than water does for its 
conversion into vapor, and which, under the latter 
state, might fur-nish the same sum of work in giving 
the same advantages as regards expansion, and which, 
after its passage to the cylinder, should be easy to 

bring back to a liquid state, in order to rebegin 
the same cycle indefinitely. Of all known ma­
terials, that which best satisfies such conditions 
is sulphuric ether, which boils at 350 and the 
vapor of which at 95° has a tension of six atmo­
spheres, while steam has none at this tempera­
ture. Many inventors before Dr. De Susini had 
seen the advantages that might be derived from 
the use of the vapor of ether for actuating the 
piston of an engine, but none had succeeded 
in carrying out the idea in a practical manner. 

The difficulties met with are numerous : leak­
ages of vapor, involving considerable losses of 
a very costly liquid ; difficulty of keeping the 
cylinder at a temperature sufficient to prevent 
the condensation of the vapor before it has 
produced its entire useful effect ; dangers of 
explosion of the generator, due to the fact that 
the least elevation of the temperature inuuedi­
ately results in a considerable inerease of the 

Fig. l.-CONDENSO-GENERATOR. pressure of the vapor, etc. Dr. De Susini has 
surmounted all these difficulties, after numer­

exp�nse as compared with the old 
.
lllotors, and of re- I ous experiments that lasted for several years, and dur­

ducmg, for example, the consumptIOn of coal from 4 i ing which he gave proof of those qualities of persever­
and 3 kilogrammes to 1 ·5 and 1 kilogram me, and I ance and energy that are the characteristics of the 
even, in exceptional cases, to 750 grammes per horse I true inventor. It must be added that he was valiantly 
and per hour. These were very satisfactory results sustained in this everyday contest by Mr. Digeon, the 
twenty years ago, but these figures, whieh represent inventor who had undertaken the construction of the 
the minimum of expense that can be laid claim to with motor. 
the steam engine, are still much too high in the pres- In order to get Itn idea of the multiple phases through 
ent economic conditions. which the putting in practice of Dr. De Susini's inven-

Convinced of the impossibility of remedying this tion has passed, it will suffice for our readers to refer to 
state of things, a certain number of mechanicians de- the figures of the motor of a year ago that we published 
voted themselves to the study of the gas motor, which, in our number of October 5, 1891. * This engine, which 
in recent years, has come into so extensive use, and was itself only the resultant of numerous anterior tenta­
they soon recognized the fact that the addition of a tives, was evidently much too complicated for an indus­
gasometer for furnishing the gas necessary for the trial motor. It consisted essentially of four simple-act­
working permitted of reducing the cost of coal per ing cylinders coupled in pairs and inclosed in a cast iren 
horse and per hour to the neighborhood of 600 grammes. chest filled with glycerine. Beneath this chest were 
But here again it was found that a limit had been arranged two cylinders, one above the other, contain­
reached that one could not think of going beyond. 
And yet in these two cases the calculations of thermo. l * SCIENTIFIC AMERICAN SUPPLEMENT, No. 828, P. 13223. 
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ing water and heated by a furnace situated beneath 
the lower cylinder. This latter was traversed through­
out its entire length by two tubes connected by a series 
of bent tubes and containing ether. These, as a whole, 
constituted the vapor generator. 

In the upper cylinder were hung a large number of 
vertical tubes ending at the base of the chest contain­
ing the glycerine. The latter was heated in these 
tubes and rose to the upper part, where it replaced 
that already cooled, which descended to the bottom. 
Finally, the two cylinders were connected by two 
tubulures so as to constitute a water thermo-siphon, 
which heated the glycerine thermo-siphon constituted 

by the v e r t i c a l 
t u  b e s  a n d  t h e  
chest. One had 
therefore a con­
t i n  u o u s  circula­
tion of the two 
liquids, and it was 
possible to keep 
the temperature 
of t h e  w h o l e  
nearly constant­
an i m p o r t a n t  
point, as we have 
before said. 

On making its 
exit from the cyl­
inders, .the ether 
vapor went to an 
a e r o-c o n d enser, 
which is the sole 
part of th e old 
motor t h a t we 
find in the new. 
and which it is 
therefore well to 
describe again in 
this p I a  c e . It 
consists of a num­
ber of v e r t i c a l  
tubes, J (Fig. 2) 
i n c  l o s  e d in a 
jacket a n d  de-

Fig. 2.-,AERO-CONDENSER. bouching at their 
two extremities in 

two chambers, K and L. Thf> upper chamber receives 
the conduit, k, of a blower moved by the engine. The 
lower chamber receives the exhaust pipe of the pro­
jected air that has traversed all the tubes. This con­
duit is figured in dotted lines at the base of the 
apparatus. 

The ether enters the cylinder, N, through the pipe, 
A, and becomes condensed in contact with the tubes 
cooled by the current of air, which is moistened by 
means of a spray of water at 0, due to the meeting of 
small convergent jets issuing from a series of capillary 
tubes, p. A reservoir, P, contains the water for sup­
plying these tubes, and it is the pressure of the current 
of air coming from the blower and entering the reser-

Fig. a.-GENERAL VIEW OF THE ETHER MOTOR OPERATING WITH THE LIVE STEAM OF A MOVABLE ENGINE. 
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voir through the apertures, q, that causes the water to time, establish in an undeniable way the immense sav· 
rise in the tubes, p, and makes it spurt in convergent ing resulting from this new method of utilizing the 
jets which come into collision at O. The atomized work of steam. 
water is drawn into the tubes, J, by the current of air When one works with the live steam of the engine at 
and thus notably augments its refrigerant power. The a pressure of 2 '5 kilogrammes, corresponding to a 
condensed ether collects at the lower part of the pressure of ether vapor of 10 kilogrammes, a power of 
cylinder, N, and flows through the tube, B, to return 18 horses is developed upon the ether motor. 
to the generator, thus forming a complete cycle, and, The quantity of water vaporized per horse and per 
so to speak, an indefinite one. hour is 6 '66 kilogrammes, while in good steam engines 

The new machine, represented in Fig. 3, solves in an it is at least 12, and the heating surface necessary to 
absolutely practical manner all the conditions already the generator is reduced to 0 '27 square meter per horse. 
indicated for the perfect working of a motor of this This diminution by one-half in the weight of the water 
kind. As may be seen, it has the form of an ordinary vaporized evidently corresponds to an equal reduction 
steam engine, and it differs therefrom in reality only ! in the weight of the fuel burned. It may, therefore, be 
by the arrangemellt of the steam jacket, stuffing box, assflrted that under such conditions of pressure the 
valve rods and piston. The generator of ether vapor saving in fuel is at least 50 per cent, and it may be 
(Fig. 1) is an ordinary surface condenser filled with added that it would be still more sensible if, in­
ether, and in the tubes of which circulates the steam stead of working at a pressure of 10 kilogrammes, one 
derived from a boiler. In the present case, the gene- worked at 25, corresponding to that of 5 for stearn, the 
rator is that of an Olry & Grandemange movable steam tension of the ether vapor increasing more rapidly than 
engine of five horse power, arranged in a basement that of steam. 
in the vicinity of the room containing the ether motor, When one works with the exhaust steam of the en­
but that we have supposed on the same level in the gine, the stearn reaches the condenso-generator at a 
engraving. temperature of 95° and produces ether vapor at a pres-

The operation comprises two complete cycles; one sure of 5 '5 kilogrammes. The power collected upon 
for the steam which starts from the boiler through the the shaft of the ether motor is that of 10 '52 horses. 
pipe, A, and enters the tubes of the aero-condenser, Now the engine running with free exhaust gives 5 '9  
where it gives up its heat to the ether, condenses and horse power at the brake, and the passage of the steam 
returns to the boiler through the lower pipe; and the into the con den so· generator gives rise to a slight coun­
other the cycle of the ether vapor, which starts from ter pressure, which reduces the useful effect, measured 
the condenso-generator through the pipe, B, goes to upon the shaft, to 5 '21 horse power. 
the motor, makes its exit therefrom after having If such diminution be taken into account, the sup 
worked, goes to the aero-condenser (not figured in the plementary power obtained is yet 9 '83 horse, represent­
engraving), and returns in a liquid state to the reser- ing a saving of 63 per cent in the consumption of water 
voir, R, whence a pump forces it into the condenso- and coal. 
generator. Supposing a condenser has been added to the steam 

As may be seen, there could be nothing simpler than engine, one would have simply increased its power by 
thit: installation. The only places 
where it could be possible for leak­
ages of ether to occur are the two 
stuffing boxes of the valve rods of 
the piston. In order to render them 
absolutely impermeable, the stuf­
fing boxes have been arranged as 
in Fig. 4. They are, in reality, each 
composed of two stuffing boxes (the 
external one is not represented in 
the figure) separated by bronze 
washers, between which is arranged 
the packing. 
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electric propulsion, which is already so widespread, 
notwithstanding its high net cost, and which will be 
still more so when the electric horse hour shall cost less 
than the steam horse hour. 

As for the marine, that will find in the use of the 
ether motor a solution of the three sole difficulties 
that limit the field of action and power of a ship, to 
wit : the supplying with coal and water and the im­
possibility, in the present state of steam engines, of in­
creasing the speed of ships. The ether motor will per· 
mit either of reducing the quantity of coal to be car­
ried by more than one-half, or, what amounts to the 
same thing, of more than doubling the voyage that a 
ship can make without being obliged to take on ne\, 
supplies. It completely suppresses the need of a sup­
ply of fresh water or the substitution of it by distilled 
sea water, as that contained in the boilers serves in­
definitely. Finally, it permits of running, if need be, 
at pressures of 25 and even 30 kilogrammes, correspond­
ing to a temperature less than that of steam at 9 atmo­
spheres, and consequently not presenting, as regards 
the heating of the parts, the inconveniences attending 
the use of steam at 12 or 15 atmospheres. We shall 
therefore be able to further increase, to a certain degree, 
the speed of ships, or, inversely, to reduce the dimen­
sions of the motors. 

What we have just said will suffice to demonstrate 
the interest that Dr. De Susini's motor presents. 

Let us add that its introduction into practice is only 
a question of days. The inventor has already made 
arrangements with Mr. Lombard (the great manu­
facturer whose chocolate works are known to every 
one, and who will thus have the honor of attaching 
his name to the first application of Dr. De Susini's dis­
covery) for the installation in his manufactory of a 
motor that is to utilize the exhaust steam of IoJ,n engine 
that has become inadequate. Other negotiations are 

in progress in France as well as in 
England. Finally, Mr. Digeon's 
works are actively engaged in the 
construction of a double expansion 
motor of fifty horse power, which is 
to figure at the Chicago Exhibi, 
tion, where it will certainly astonish 
our neighbors of the other side of 
the ocean (who are not very easy 
to excite, however), and show them 
that old Europe is not yet resigned 
to cede to them the precedence in 
the domain of great scientific and 
industrial discoveries, and that 
France, in spite of the crises that 
she has passed through and the 
reverses that she has endured, in­
tends to keep her rank at the head 
of the army of progress.-Les in­
ventions Nouvelles. 

.. . ... 
Agavose. 

The tightening of the external 
stuffing box, therefore, produces 
that. of the entire system. The lu­
brication is produced by the gly­
cerine contained in the external 
annular space, and which is capa­
ble of penetrating freely all around 
the shaft through apertures formed 
in the body of the stuffing box. 
The vapors of ether that may have 
entered the intervals between the 

Fig. 4.-DETAILS OF THE STUFFING 

BOX. 

Fig. 5.-HALF ELEVATION AND SECTION 

OF THE SEPARATOR. 

In a recent number of the Ameri­
can Chemical Journal a report is 

washers cannot escape laterally, 
by reason of the great difference between the density about 1 '7, and it would have then given 5 ' 74 horse 
of the ether and glycerine. They rise, therefore, to power. The saving resulting from the use of the ether 
the upper part of the annular space, whence a copper motor remains therefore nearly 60 per cent. 
tube leads them to the receptacle, R. As may be seen, the results are most remarkable. 

The steam issuing from the cylinder rises through They will, however, be notably surpassed when, in­
the pipe, D, to flow to the condenser, which, as we stead of utilizing the exhaust of a steam engine, there 
have said, is not represented in Fig. 3. In its course it will be made to circulate in the condenso-generator the 
traverses a separator (Fig. 5) composed of plates, each gases derived from a gas motor. 
containing an aperture, now at the upper and now at In fact, as we have above said, such gases come from 
the lower part. In this passage the steam is entirely the cylinder at a temperature of about 300·, that is to 
freed from the traces of glycerine that it may have say, more than double that of exhaust steam. There 
carried along and reaches the aero-condenser perfectly will, therefore, be obtained at the condenso-generator 
pure, while the glycerine falls back into the valve a pressure much higher than that given by steam, and 
box. consequently an increase in the work furnished by the 

In the engine under consideration, which is a model ether motor. It would be easy to calculate the saving 
of demonstration, the steam may be taken directly resulting from this combination, but for fear of ap­
from the boiler or at the exhaust after working in the pearing too favorably impressed, we prefer to await 
movable engine. In both cases the cycle is the same, the results of the experiments that are to be made be­
but the installation is a little more complicated by the fore long in this direction. 
pipes that it is necessary to add to lead the steam It is scarcely necessary to dwell upon the important 
coming from the exhaust into the condenso-generator bearing that Dr. De Susini's discovery will have upon 
in passing through the steam jacket of the ether the future of the steam engine. We shall simply say a 
motor. But, of course, in practice, one can content few words regarding two of the most interesting ap­
himself with either of the installations. That is to plications-the production of electricity and the use of 
say, have only one steam boiler when it is desired to the ether motor on ocean steamers. 
operate with live steam (which is the most practical What has retarded the general application of elec­
arrangement), or take the exhaust steam of an engine tric lighting to cities is solely the much too high net 
whose power may be increased without installing a cost of this system, which, despite all the improve­
new generator, and, consequently, increasing the out- ments introduced into the apparatus for producing 
put of coal. electricity, remains sensibly greater than that of light-

The important point in the two cases is to first cause \ ing by gas or kerosene. But if, in order to produce 
the stearn to pass into the jacket of the cylinder of the electricity, we substitute an ether motor for the ordi­
engine, in order t.o prevent the condensation of the nary engine, the conditions differ all in all. 
vapor of ether. In order to avoid complication in the The saving of 50 per cent or more realized upon the 
engraving, the piping as a whole for each case is not cost of the horse hour is naturally found again up­
represented in .Fig. 3, but it is easy to get an idea of on the cost of the electric candle hour. The latter 
the manner in which the circulation takes place. becoming less dear than its various competitors, 

The trials which have been making for more than and presenting, moreover, the advantages that every 
a month, every Tuesday, Thursday, and Saturday, at one knows, it is very evident that all municipalities 
the works Mr. Digeon, and at which a large number of will hereafter address themselves to it. What is true 
engineers and manufacturers have been present every of lighting is equally so, a.nd to the same degree, of 

given of researches on the sugar of 
the Agave Americana, by Gustave Michaud and Jose 
Fidel Tristan, of San Jose, Costa Rica. This is the 
plant from which the Mexicans make a species of 
whisky called pulque : 

The results of the investigations may be stated in 
the following conclusions. 

The Agave Americana contains a sugar of the form­
ula C UH.,Ol l '  This sugar differs from all other sugars 
of the same group, except synanthrose, by its inactiv­
ity. It differs from synanthrose by its power of crys­
tallizing, by its action in Fehling's solution, and by 
the rotatory power of the products of its inversion. 

We propose for this sugar the name of agavose. 

. ' . .  
Photos that Yield Colors. 

At the last meeting of the Paris Academy of Sci­
ences some colored photographs of the spectrum on 
albumen and bichromated gelatine, by M. G. Lipp­
mann, were exhibited. It was stated that albumen­
ized and gelatinized plates soaked in bichromate of 
potash may be employed for photographing in colors. 
They are used like silver salt plates, being placed .. so 
that the mercury is in contact with the film. The 
colors will apl-'ear immediately after immersion in 
water, which develops and also fixes the image. It 
disappears on drying, but reappears as soon as the 
plate is soaked. The colors are very brilliant, and 
visible at all angles. Those of gelatine plates are 
brought out by simple breathing. The theory is an­
alogous to that of silver plates, the maxima and mini­
ma of interference producing hygroscopic and non­
hygroscopic layers with varying refractive indices. 

• • • • • 

MATT ALUMINuM.-In order to impart the appear­
ance of matt silver to metallic aluminum, the object 
is plunged, for from fifteen to twenty seconds, in a 
10 per cent warm solution of caustic soda saturated 
with common salt. It is then washed and brushed, 
reimmersed in the same bath for half a minute, and 
finally washed and dried in sawdust. 
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Fruit Acids. I virtue of these, when combined with laboratory meth-

It is well known that the acids to which different ods, as means of intellectual and moral training. 
fruits, etc. ,  owe their flavor have been the subject of .. I have spoken of the characteristic studies of the 
chemical investigations, which have revealed the fol- new schools as the best of all available means of both 
lowing facts : The acid of the rhubarb stalk arises moral and intellectual training. I believe this claim to 
from the malic acid aud binoxalate of potash which it be none too broad. 
contains. The acidity of the lemon, orange, and other " The sincerity of purpose and the intellectual hon­
species of the genus Citrus is caused by the abundance esty which are.bred in the laboratory of chemistry and 
of citric acid which their juices contain; that of the physics stand in strong contrast with the dangerous 
cherry, plum, peach, apple, and pear from the malic tendencies to plausibility, sophistry,casuistry, and self­
acid in their pulp ;  that of gooseberries and currants, delusion which so insidiously beset the pursuit of meta­
black, white, and red, from a mixture of malic and physiCls, dialectics, and rhetoric, according to the tra­
citric acids; that of grapes from a mixture of malic and ditions of the schools. Much of the training given in 
tartaric acids ; that of the mango from citric acid and college in my boyhood was, it is not too much to say, 
a very fugitive essential oil ; that of the tamarind from directed straight upon the arts which go to make the 
a mixture of citric, malic, and tartaric acids ; the flavor worse appear the better reason. It was always an add­
of asparagus from aspartic acid, found also in the root ed feather in the cap of the young disputant that he 
of the marshmallow; and that of the cucumber from had won a debate in a cause in which he did not be­
a peculiar poisonous ingredient, called fungin, which is lieve. Surely, in these more enlightened days, it is not 
found in many species of fungi, and is the cause of the needful to say that this is perilous practice, if, indeed, 
cucumber being objectionable to some persons. it is not always and necessarily pernicious. Even 

It will be observed that rhubarb is the only product where the element of purposed and boasted self-stuUi­
which contains binoxalate of potash in conjunction fication was absent, there was a dangerous and a mis­
with an acid. It is this ingredient which renders rhu- chievous exaltation of the form above the substance of 
barb so wholesome at the early commencement of the the student's work, which made it better to be brilliant 
summer, though in certain cases, known to medical than to be sound. 
men, its use may be injurious. " Contrast with this the moral and intellectual influ-

The following table, compiled from some analyses by ence of the studies and exercises I am considering. The 
Professor Berard, shows the percentage average chem- student of chemistry or physics would scarcely know 
ical composition of five unripe fruits and of eight ripe how to defend a thesis which he did not himself believe. 
fruits, comprising apples, pears, gooseberries, grapes, In that dangerous art he has had no practice. The 
plums, cherries, apricots, and peaches : only success he has hoped for has been to be right. 

Unripe. Ripe. The only failure he has had to fear was to be wrong. 
W ater . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  85'7 78'7 To be brilliant in error only heightened the failure, 
Albuminoids . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0'7 0'6 making it the more conspicuous and ludicrous." -
Sugar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4'0 12'0 Francis .A.. Walker, President of it he Massachusetts In-
Vegetable acids . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1'5 l'S 

stitute 0-1' Technology. Pectose and gum. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . ,·S 3'7 'J 
Cellulose, etc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S'8 2'8 

The data thus given show that there is a considera­
ble decrease in the watery particles of fruit as it ap­
proaches its full ripe character, resulting in a differ­
ence of 7 per cent, while the sugary constituents 
increase during maturation in a corresponding degree, 
rising from an average of 4 to nearly 13 per cent. 

There is very little actual decrease in the percentage 
of acids from the green to the ripe stage of fruits, but 
the acidity becomes neutralized by the increase of 
sugar as the fruit approaches maturation. 

Many persons know from experience how much more 
pleasant and agreeable fruit is when gathered and 
eaten direct from the tree. This is undoubtedly in part 
due to the freshness and briskness of the vegetable 
acids contained in the fruit, which, when so gathered 
and eaten, have not time to change into any other 
substance. Stale fruit, on the other hand, is unpal 
atable from the very fact that it has lost this pungent 
and brisk taste. 

Pectose forms the substance known as vegetable 
jelly, and it is to this constituent of fruits that jams 
owe their firmness. Cellulose is the fibrous part of 
fruits, and this portion contains the largest proportion 
of mineral salts.-Chem. Tr. Jour. 

... � . . ., 
The Dest Education Cor Young Dlen. 

.. I believe that in the schools of applied science and 
technology, as they are carried on to-day in the United 
States-involving the thorough and most scholarly 
study of principles directed immediately upon useful 
arts, and rising, in their higher grades, into original 

.. . . . . 

The Uses of' Dlagneslum Oxide. 

Magnesia, formerly chiefly valued on account of its 
medicinal properties, has recently risen into great com­
mercial importance, owing to its infusibility and its 
employment as a lining for converters used in the basic 
process of steel manufacture. Caron, whose process 
was in the first instance followed, used calcined magne­
site. This was made up with one-sixth of its weight 
of tender-burned magnesia and from ten to fifteen per 
cent of water, into a plastic state. It was then com­
pressed into bricks in iron moulds and burned at a dull 
heat. . Prof. Ehrenworth has pointed out that, if the 
refractory properties of the magnesia are to be de­
veloped to the full, it is of the utmost importance that 
the whole of the magnesia should be dead-burned ; the 
process, moreover, being carried so far as not.only to 
expel the whole of the carbonic acid, but also to cause 
the full amount of shrinkage which this material is 
capable of attaining. This extreme amount of calcina­
tion is very difficult to effect, owing to the tendency of 
the magnesite to fly into splinters, and to drop to 
pieces when subsequently touched, and, in consequence 
of its being such a bad conductor of heat, the s tone is 
very hard to burn in large pieces. 

Recently dolomite, which is a double carbonate of lime 
and magnesia, has been used instead of magnesite. In 
order to prepare this material there are two processes 
before the public : those of Clo!!son and of Scheibler. 
Under the former plan the calcined dolomite is mixed 
with chloride of magnesium, the chlorine in which 
separates from the magnesia and combines with the 
lime, yielding a soluble calcic chloride, which can 
readily be washed out, leaving behind the insoluble 
magnesia. Under the process of Scheibler the calcined 
dolomite is treated with dissolved sugar, leading to the 
formation of sugar of lime, and depositing the mag­
nesia. The solution of sugar of lime is then exposed to 
carbonic acid gas, which separates the lime as a car­
bonate, leaving the sugar ready for re-use. Both these 
systems of producing magnesia have the advantage of 
relative cheapness in their favor, owing to the low price 
of dolomite. Prof. Frank, of Charlottenburg, has ad­
vocated the use of magnesia as a substitute for plaster 
of Paris for casts, and Grundmann has recently shown 
the advantage of employing a mixture of magnesia and 
powdered marble for this purpose. It has also been 
found that by following the direction given by Hirzel 
a mixture of benzole and magnesia is the very best 
possible substance for the removal of grease from draw­
ings or from any other materiaL 

361 
ably be obviated by a bath of absolute alcohol, and 
when dry the film is perfectly flat, and can then be 
attached to a collodion or gelatine support, as may be 
desired. 

. . . . .. 

Daldheads, Young and Old. 

Our illustrious American electrician Edison is now 
studying the subject of baldheadedness. He main­
tains that bald pated people die young, while people 
who are wdn roofed with hair live long, and he be­
lieves that, as he himself has a fertile scalp, he will 
live to a ripe old age. 

We cannot believe that Mr. Edison has ransacked 
the pages of history for proof of his hirsute theory. 
We are confident that, if he can be induced to exam­
ine the portraits of the great, he will change his mind 
on the subject. We are able to tell him that very 
many of the eminent personages of the world who 
were short of hair, even in their early manhood, lived 
to a green old age, and we can show him the pictures 
of inventors, commanders, sages, statesmen, saints, 
and nabobs who began to grow bald when young, and 
grew steadily balder as they grew older right straight 
along. Where shall we begin with our illustrations Y 
Socrates the Greek and Cresar the Roman were both 
disposed to baldness in their prime, yet the former 
lived for over seventy years and the latter for nearly 
sixty. From Cresar's time to that of Peter the Her­
mit, from Columbus' time to that of Voltaire, from 
the " Sage of Kinderhook's " time to that of Gen. Ben 
Butler, we can name numerous persons of eminence 
whose locks began to fall long before they reached 
middle age, yet who lived to be as old as Mr. Edison 
himself will be when he is an octogenarian. Not a few 
of our revolationary sires were bald, having begun to 
shed their hair while yet colonists, and we must ask 
Mr. Edison not to be deceived by the pictures of that 
period, but to bear in mind that, up to the opening of 
this century, the large bottomed wig was used by 
many of the gentlemen of our country. What does 
Mr. Edison know about the baldness of the three 
Adamses or about the locks of Jefferson, Hamilton, 
and several of their compeers ? Can he tell us whether 
the Father of his Country wore artificial hair ? Did he 
ever see a man adorned with a toupee, to say nothing 
of a peruke ? We forewarn Mr. Edison that, in ran­
sacking history for facts bearing upon baldheaded­
ness, it is necessary to proceed with caution. He will 
find, by the allusions of ancient and modern authors 
to the habit of wig wearing, that very many notable 
men have had very much less hair atop than they were 
credited with. 

Even in our own times, alas I there are not a few 
distinguished Americans from thirty to eighty years 
old who are as baldheaded as the Hebrew prophet 
Elisha was. Let Mr. Edison go to the city of Wash­
ington and look down upon the heads of the members 
of t he United States Senate. He will see senators 
there who are as lively as crickets, though they have 
been more or less bald for the greater part of a half 
century. Let him then go abroad and find out for how 
many years Gladstone's hair has been growing ever 
sparser, or Bismarck's, or a hundred other great men's. 
Let Mr. Edison prosecute his researches around the 
world, and send us the baldheaded news from China, 
Japan, and other countries. 

The truth is that Mr. Edison cannot possibly sus­
tain his contention that long-lived men always have 
.. thick heads of hair." He says that his own father, 
who is yet vigorolls at eighty-three-and long may he 
flourish I-has a " wonderful head of hair ; "  but we 
can offset this case by that of a citizen of New York 
over ninety who has been bald since he was in his 
twenties. We are prepared to affirm and to prove that 
the abundance of a man's hair does not surely betoken 
long life, and that the baldness of a man's head does 
not betoken his early death. We can give piles of 
facts upon this subject. We have just elected a Presi­
dent who is rapidly growing bald, though yet far from 
old age. Several of the ancient sages · regarded early 
baldness as a sign of early wisdom. We admit that 
it has not been so in Edison's case, for he has lots of 
hair on his head ; but Edison must not judge all man­
kind by himself. 

The baldness of some people is due to heredity. In 
this city there is a family of three generations, all the 
members of which are beyond maturity, all of whom 
began to grow bald Nhen about twenty years old ; and 
the grandsires' father was as bald when young as he is 

. investigation and research-is to be found almost the 
perfection of education for young men. Too long have 
we submitted to be considered as furnishing something 
which is, indeed, more immediately and practically use­
ful than a so-called liberal education, but which is, after 
all, less noble and fine. Too long have our schools of ap­
plied science and technology been popularly regarded 
as affording an inferior substitute for classical colleges 
to those who could not afford to go to college, then take 
a course in a medical or law school, and then wait for 
professional practice. Too long have the graduates of 
such schools been spoken of as though they had ac­
quired the arts of livelihood at some sacrifice of mental 
development, intellectual culture, and grace of life. 
For me, if I did not believe that the graduates of the 
instit.ution over which I have the honor to preside 
were better educated men, in all which the term edu­
cated man implies, than the average graduate of the 
ordinary college, I would not consent to hold my posi­
tion for another day. It is true that something of form 
and style may be sacrificed in the earnest, direct, and 
laborious endeavors of the student of science; but that 
all the essentials of intellect and character are less fully 
or less happily achieved through such a course of study 
let no man, connected with such an institution, for a 
moment concede ! 

-----_ ....... ' .... H'_.- when old. In other cases the loss of the hair is caused 

.. That mind and manhood alike are served in a pre­
eminent degree by the systematic study of chemistry, 
physics, and natural history has passed beyond dis­
pute. The haste with which the colleges themselves 
are throwing over many of their traditional subjects 
to make room for these comparatively new studies, 
shows how general has become the appreciation of the 

Detaching Gelatin e  Negati ves f'rom Glass. by solar heat, or by febrile maladies, or by the action 
Herr Liesegang's method of detaching gelatine films of parasites, or by erythematous affections of the 

from the glass supports without employing the hydro- scalp, or by the wearing of tightly fitting and unyield · 
fluoric acid plan is to introduce between the gelatine ing hats, or perhaps by deep thought. The learned 
and the glass carbonic acid gas, which will effect the French barber of this city, who has made scientific 
separation. The. negative or positive, after develop- study of the hair of the heads of his customers, says 
ment, etc., is plunged into a bath made feebly acid he could make an immense fortune if he knew how to 
with either citric, hydrochloric, or sulphuric acid, and cause the hair to grow upon those bald scalps in which 
then, without washing, is placed in a concentrated the epidermic cells are closed. He has striven for a 
solution (25 to 30 per cent) of carbonate or bicarbonate lifetime to invent something that would be potent in 
of soda. The carbonic acid gas thus formed puffs up I this line, or that would give the promise of potency ; 
the gelatine, which can then be easily removed. The I but he confesses with sorrow that his labor has been 
film UIldergoes Bome enlargement, which could prob- ill vaill.-N. 1': Sun. 
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RECENTLY PATENTED INVENTIONS. 

Engineering. 

FURNACE PLANT.-James H. Welch, 

supports or hangers and similar objects. 'l'he tool has 
a jaw adapted to engal(e the nut and a transverse slot 
to engage the cross bar of the trough. The wrench han­
dle hus a claw at its outer end. 

Pittsburg, Pa. This invention relates to puddling aud F F other furnaces heated by gaB, but not using the regene- LOOD ENCE. - Henry D. Merrill, 

rntive system, a conduit connected with a single chlm- Middlebury, Ind. This iR  an i m provement i n  farm 

ney being formed with a horizontal partition dividing fences crossing streams ar.d low plaees l iable to over­

the flue into two flues, located one above the other, the flow in time of floods. The fence is designed to bar the 

l o wer one cond ucting the waste gS8CS from the furnace passage of al1 stock when the water is at or below its 

to the chimney and the other one afford ing a supply of usual height, but when an overflow takes place the 

heated air for the several furnaces. It is thus designed fence inclines sufllciently to permit the drift to pass 

to utilize the waste heat of each individual furnace to over without damaging the fence, which rises automati-
cal ly to its normal or .. ertical position when the water heat the air necessary for the combustion of the gases, recedes. promoting economy, consu ming smoke, and doing 

away with the necessity of building a stack for each GUN SWAB. - George H. Garrison, 
furnace. Sumas City. Washmgion. This swab has a cylindrical 

FEED REGULATING V ALVE. -William I ru bber core or cushion, completely covered .with a wire 
. . . gauze cylInder, m such manner that the entIre cleanmg K. Farrand, Brooklyn, N. Y. ThiS IS  a valve especl- surface of the swab acts at one time npon the interior 

ally ad�pted for u:e in regulating the fee� of low pres- of the barrel . The device may be quickly and conveni­sure bOilers m which the bOiler pressure IS less than the ently manipulated to adjllst it to the bore of any gun 
street or su

.
pply pressure, the valv,: being also adapted barrel, and it may be employed to clean rifle barrels as for regulatlDg the supply of water In receptacles other well as smooth bores. than bOilers. Combtned with the float-actuating regu­

lating valve and t b e  w aler column held beneath it is a 
float held within the water column and connected with 
the valve s tem, the float having an air chamber in its 
bottom. The device is  simple, positive in operation, 
not l iable to get out of repair, and is designed to auto­
maticall y  preserve the exact correct height of water in 
the boiler. 

DAMPER REGULATOR.-Charles C. Kos­
ter, New York City. When a certain pressure of steam 
is reached In the boiler this im provement provides that 
the damper shall be automatically acted u pon, and par­
tially or entirely closed, while it Will be again opened 
when the steam falls below the required pressu re. The 
Invention covers novel features of construction and the 
combination of parts, the device being very simple and 
durable, aud adapted for connection with any boiler. 

PLASTER COMPOUND.-Henry R. Eng­
lish, Jackson, Mo. The basis of this compound is kao­
lin, or china clay, and the inventor is the o wner of a 
large body of land containing an inexhaustible supply 
of this material. The other ingredients consist of sili­
cate of soda, glue, and sand, and the improved plaster 
is  designed for nse as an inside covering for wal ls  and 
other surfaces. and 8S an artificial stone or exterior 
coatmg. 

the umbrella employed to shield artIsts while skelch­
ing. The screen and its support are so constructed that 
the screen may be so held as to shield the artist from 
eitber the morning. noon, or afternoon sun, while the 
different portIOns may be taken apart and rolled up in 
the cover of the screen to form a small bundle, which 
may be convenIently carried. 

PUZZLE.-Robert Watt, Akron, Ohio. 
A gameboard, not unl ike a cbeckerboard, has ill its 
face a series of numbered apertures "rranged somewhat 
in cruciform order. and in connection with the board 
are empl oyed movable pieces, each of which has in its 
top a central depression and in its bottom a stud adapt. 
ed to fit In the depressions of the pieces or the aper­
tures of the board. In playing a game, or using the 
board as a puzzle, a portion of the pieces are used to 
crown other pieces, according to certain rules, and a 
solitaire game Inay also be played, designed to be 
amusing and interesting as well as somewhat difficult. 

De.slgns. 

CARPET.-William F. Brown, Newark, 
N. J. The bod y of this design consist. of floral figures 
in groupings of a festoon order and Bimuluting roseR, 
pinks and dnisieR, with buds, stems, and leaves, whl1� 
the border has floral figures in harmony with the body, 
and an outer marl:ic. of bar, scallop, and arched figureB 
of composite type. 

RUFFLING.-Adolpb Cohen, New York 
City. A skirt. figure, with fluted or ruflle-like appear­
ance, seemingly drops downward in graceful folds from 
the base of a crowning figure, curving .l ightly outward, 
but having also a fluted or ruflle-l ike appearance. 

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

ing recent methods in quadruulex 
telegraphy. By Charles Thorn and 
Willis H. J ones. New York : D. Van 
Nostrand Company. 1892. Pp. 59. 
Price $1. 50. No index. 

This work, by the preface, is directly dedicnted to 
the members of the telegraphic craft. It treats of du­
plex Rnd quadruplex telegraphy. the trouble8 and 
fault", tbe balancing and other practical details, 
and will, we have no dOll b t., be found a most excellent 
contribution to the field of recent telegraphy. We 
note the Wheatstone automatic duplex as receiving 
special treatment. il lustrating how well up to date the 
book has been made. 

RECENT PROGRESS IN ELECTRIC RAIL­
WAYS. Compiled by Carl Hering. 
New York : The W. J. Johnston 
Company, Ltd. London : Whittaker 
& Company. 1892. Pp. 389. Price 
$1. No index. 

The title page declares t.his  book to be a summary of 
current periodical l iterature relating to the subject. 
Professor Hering is well known to the electric .. 1 world 
ss an eminently 8atisfactory writer, and this work, de­
spite its contemporaneous character, will be fOUIld of 
value to the engineer. It  naturally has the aspect of a 
compilation, and Hs value would be mnch added to by 
an index. 

LAND DRAINING. A handbook for 
farmers on the principles and prac­
tice of farm draining. By Manly 
Miles, M.D. ,  F. R. 1\L S. Illustrated.  
New York : Orange, Judd Companv. 
1892. Pp. iv, 199. Price $1. 

• 

The drainage of soil in its practical and scientific as­
pect, incllldinl( the effect prod uced by it on the gronnd, 
th� means for carrying it  out, and the scientific 
basis of the operation, are the subject matter of t h is 

PROCESS OF TREATING SPEISS.-Paul 
Fl ury, EI Paso, Texas. This by.product of lead fur· 
nacee-, compo�ed of iron and :u8enic, or nickel- i ron and 
arsenic, usnally contains si lver and goln ,  the proces!!! of 
obt.aining which from the. speiss forms the su b ject of 
this invention . The 8peiss is  crushed to grain size, 
calcined, and mixed with Im1phur, the mi xture being 
then gently heated as a cnrrent of air is passed over i t  
to carry off arsenions acid and su I ph ide of arsemc, 
which is condensed in flue dust chambers. 

NEW BOOKS AND PUBLICATIONS, handbook. It appears a very excellent contribution 

Raihvay Appliances. 

CAR COUPLING.-David A. McCollum, 
Eaglevil le,  Mo. The drawhead of this coupling is  for­
wardly reccessed and transversely slott�d at two pOints, 
and has a spring-actuated latch bar In the forward 
recess, a Bpring-pressed presser bar In the rear trans­
verBe slot, means for lifting the latch bar, and a device 
for locking the presser bar, which normally engages the 
end of the draw bar in a yielding manner, while the 
latch bar has a similar contact, so that vertical and 
lateral play is al lowed in the conpling to compensate 
for the unequal height of cars and cnrvatnre of tbe 
track. The coupling is effected antomatically, and the 
uncoupling may be effected from either the side or roof 
Gf the car. 

RAILWAY SPIKE. - Samuel Emrich, 
Reno, Nevad a. This spike has a longi tudinal bore, in 
the sides of which are mortises where rest locking 
plates having their l ower ends formed into edges and 
their upper ends bent outwardly, while a spreading 
wedge is adapted to enter the bore of the spike and ex­
tend between the upper portions of the locking plates, 
thus forming a spike which, when driven home, cannot 
possibly work 100Be. When i t  is to be withdrawn tbe 
locking plates are forced outward through the m ortises, 
leaving the body of the spike free. 

Electrica l .  

TROLLEY FOR ELECTRIC RAILWAYS.­
Augustus H. R. Guiley, South Ea.ton, Pa. According 
to this invention the conducton� are placed In a con­
duit below the �nrface level, so that the current may be 
conveyed to the motor and returned without any of the 
connections being accessible to pedestrians or animals 
in the street. The slotted conduit has sectional hinged 
covers openinl( outwardly, the trolley rods projecting 
through the slot, having at their lower ends wheels 
traveling OD the conductors, while, by means of a hand 
lever, the trolley is pushed down into contact with the 
conductor with more or less force, the trolley being 
withdrawn when the car is to be stopped. 

ELECTRIC ALARlI-I.-Henry A, Hull, 
New Brnnswick. N. J. This IS a devICe more especially 
designed for nse on doors, to give an alarm for a short 
time only on the opening of a door, without giving a 
continuous Bound as long as the door is open. Combined 
with a contact spring having two faces, one of which 
is insulated, is a rod provided with a pin adapted to 
slide, the pin passing in contact with one side and then 
the other side of the spring when the rod is  reciproeat­
ed. When the door is opened the spring moves the rod 
00 that the contact pin completes the circuit to sound 
the alarm, which Bounds until the door is opened far 
enough lor the pin to be disengaged from the contact 
spring. 

REGULABLE ELECTRIC LAMP.-George 
w. Hall and Jos€ph J. De Marr, Georgetown, Col. This 
lamp is  more especially designed for use in hospitals, 
bedrooms, halls,  etc., where the full light is not re­
quired continuously. Combined with the lamp iB  a re­
sistance, preferably in the form of oue or more COII­
cealed lamps, or a concealed lamp bavin l(  severai car­
bon filaments of different resistanee, with a switch for 
throwing in the different resistances and also for short­
Circuiting them . 

ELECTRIC LAMP SIGN.-Edwin W. 
Clay, Louisville, Ky. A ring embracing the u pper por­
tion of the lamp frame has transverse braces on i t s  op­
posite .ides, while a Hign frame is supported by rods 
attached to the ring, the frame having paneled sides in 
which the letters of the sign are arranged. With this 
improvement a sign may be easily attached to an ordi­
uary arc lamp and held 80 tbat it may be distinrtly seen 

by night or day. 

llIiscellaneous. 

DOUBLE PIANO STOOL.-John J. Her­
ing Seattle, Washington . The two seats of this stool 
are movable toward and from each other on a vertically 
adjustable: base, each Beat also having an independent 
vertical adjustment. It may be used as an ordinary 
single stool, or may be quickly adjusted to form two 
seats, each of a difl:erent height If desired. 

MY HORSE, My LOVE. By Dinah Sharpe. and one which should be in the hands of the advanced 
Illustrated. New York : Orange farmer. In the treatmen t  of tools, the illustrations of 
Judd Company. 1892. Pp. ix, 155. recent approved tools are not only given, but aloo a 
Price, paper 50 cents, cloth $1. plate of obsolete draiuing tools, thus presenting, by 

Tbis book is more or less in the order of ..  Black 
con trast, the proper mode of dealing WIth the subject 
in t he field.  Numerous illustrations and a full index 

Beauty," being a work written by a lover of a horse, are the features to be Doted with approval. 

VALVED BOTTLE STOPPER.-William 
H. Ricker, Cambridge, Mass. This stopper has a filling 
and outlet bore, a lateral opening extending from the 
bore outward through the stopper, a lever carrying a 
valve extending throughithe opening and pivoted to rock 
vertically. The vlllve may be eaBily operated from the 
outside of the bottle, and the moment it is  released 
from presBure it will automatically return to its seat. 

BOTTLE STOPPER.-Thomas C. Booth, 
New York City. This stopper has tu bcs ext.ending 
through and tnrning in it, the upper ellds of the 
tubes being bent outward , BO that they may be turned 
to overlap each other, and caps closing their outer ends. 
Tbis stopper is espeCially deSigned for nse in ink bot­
tles, the ink beillg poured flut without removing the 
stopper and the flow of the l iquid being under perfect 
control. 

TOBACCO PIPE.-Ignatz Pfortner, New 
York City. This is a corn-coh pipe designed t.o be 
cheaply manu factured and be very ornamental in ap­
pearance, the invention being an improvement on a 
former patented invention of the same inventor. In tbe 
bottom of the bowl is  a plug, preferably of wood, to 
prevent the rapid burning out of the bowl, lind there io 
also a wood core and monthpiece for the corn-cob stem, 
the parts being so put together as not to be l iable to 

and one which recommends kind treatment for our 
valuable domestic servant. It contains several i lIus 

trations and is quite graphically composed. 

MECHANICAL DRAWING. Progressive 
exercises and practical hints. By 
Charles 'William MacCord, A. M.,  
Sc.D. New York : John Wiley & 
Sons. 1892. Pp. 100. Price $4. 

Professor MacCord is an author with  whom our 
readers are already familiar. It has been our privilege 
t.o publish a number of hiS contributions in the SuP­
PLE�IENT, and we are glad to see, in the present \Vvrk, 
the subject of drawing so well presented, both as re o 
gards the author and as regards the work of the pub­
lishers. The printing, puper, and general tone of the 
work, from the publishers' standpoint, are most ele­
gant, and we are convinced that it will meet with a 
warm appreCiation. 

MODERN LOCOMOTIVE 
By J. G. A. Meyer. 
New York : John 
1892. Pp. vi, 658. 

CONSTRUCTION. 
Fully illustrated. 
Wiley & Sons. 

Price $10. 

The great success achieved by the American locomo­
tive, and its very distinctive construction, as compared 
with the English or Continental engines, have given it 
an individualIty which it would seem should entitle it 
to a fuller treatment in scientific literature than it has 
heretofore received. but at last it looks as if justice 
had been done it. Mr. Meyer's work is admirably com­separate. 

BAG LOCK.-Frank and Lewis S. De- plete, is very fully il lustrated, and brings the subject 
liP to the ti mes. The most practical details of fitting 

pny, Portland, Pli. A mail pouch lock has been devised aud construction meet with due attention, the work 
by this patentee, a lock of simple and durable construc- not being lImited to the purely machinery part of  the 
tion, which will close and lock the mouth of the pouch structure. Even the bell and its mountings, propor_ 
throughout its length. The invention consists prinei. tions and constructions are very elaborately given. The 
pally of a series of connected locks operated simul- wooden pilot, iron pilot, bumper beams and all  snch 
taneously from a central locking mechanism, the seve· 

points are described and illustrated. Tbese we cite 
ral locks and the mechanism having the back plates of merely to show the thoroughness of the work. An­
their casings riveted to the front of the pouch, while other excel lent feature is that on the drawings dimen­
the fronts of the casings are covered by a strip riveted sions are very generally quoted, thus obviating the ne. 
at tbe top and bottom of the from. cess ity of applying a scale or rnle for the determmation 

WAGON GEAR.-Evert Takken, Hol- of sizes. 
land, Mich. A flat spring having one eud secured to A TREA'rISE ON HIGHWAY CONSTRUC-
the center of the rear axle is  bent npward and cen- TION. By Austin T. Byrne, C .E. 
trally secured to the under side of the body, its forward New York : John Wiley & Sons. 
end being secured to the king bolt, wbile two spring 1892. Pp. xxxiv, 686. Price $5. 
bars similarly bent are rearwardly secured to the outer At the present time, when it is proposed to estubl ish 
ends of tbe rear axle, their front ends uniting and en- a department of roads at Washinl(ton, when al'itation 
gaging the king bolt. The invention al80 covers other for good roads is operating all over the country, and 
novel features, the improved construction being design- when governmental encouragement h'!l. i n  many casefl., 
ed to promote easy riding in the body, relieving the already extended to the work, this book appears pecu­
axles of all undne strain, and facilitating the ready liarly timel y. It is an exceedingly full  treatise on all  
turning of the wagon.  I tmrts of roads, on their construction, qualitie8, mai n .  

TABLE LEG FASTENER.-James w. 1 tenance and l(eneral statisttcs. Even the law points 
Thompson and Robert Golling, Lenoir City, Tenn. ' and.

forms of docum�nts are s�okcn of the many i� lus­
This faslener is more especially desi gned to can veil i- tratlOns and exceedmgly full Index addmg materIally 
ently and quickly secnre the leg to tbe table frame or to the value of this boo'{. In hi. preface, the anthor 
permit its removal for convenience in shipping or stor- quotes the authors and publications referred tu, thus 
ing the table. An L-shaped casing i 8  secured to one supplyin!(, to some extetlt, a bibliography of the art. 
corner of the frame, a cam lever being pi voted on the 
casing and engaging a piece of 80ft material held in the 
table leg. 

SCREEN FOR LAMPS OR GAS LIGHTS.­
Theophil us A. Brouwer, Jr., East Hampton, N. Y. This 
screen consists of an arm having at one end an attaching 
device, the opposite end of the arm projecting through 
apertures in a series of folding panels, which may be 
held in any desired position . The device may be 
quickly attached to a gas burner or lamp, the screen 
being opened to a greater or less width as desired, or it 

may be folded up as a tan and dropped down out of the 

LIGHTNING CONDUCTORS AND LIGHT­
NING GUARDS. By Oliver J. J.Jodge, 
D. Sc. , F .R. S. ,  LL.D. ,  M. I. E. E. Lon­
don : Whittaker & Co. . George Bell 
& Sons. 1892. Pp. xii, 544. Price $4. 

� Any of the above books may be purchased through 
this office. Send for new book catalogue j ust pub­
lished. MUNN & Co.,  361 Broadway, New York. 

SCIENTlFIC AMERICAN 
B U I L D I N G  E D I T I O N . 

NOVEMBER NUllIBER.-(No. 8 5 .) 

TABLE OF CONTENTS. 
1. Elegant plate in colors, showing a very handsome 

block of residences near Riverside Park, New 
York City. Floo r plans arod two perspective ele­
vations. Lamb & Rich, architects, New York. 

2. Plate in colors showinl( a colonial residence at 
Cranford, N. J. Perspective views and floor 
plans. Cost $6,000 com plete. Mr. Oscar S. Teale, 
architect, New York. An excellent design. 

3. A summer cottage at Asbury Park, N. J. Perspect. 
ive view and floor plans. Cost $3,400 complete. 
C. M. Dissosway, architect, New York. 

4. A pretty cotta!!;e erected at Dubnque, Iowa, at a 
cost of $1,650. Floor plans, perspective, etc. 

5. A double dwelling house erected at Springfield, 
Mass., at a cost of $10,495 complete. Mr. B.  H. 
Seabury, architect, Springfield, Mass. A model 
design. Floor plans and perspective. 

6. A .. Queen Anne " cottage erected at Cranford, N. 

J., at a cost of $5,350 complete. A uniqne design. 
Perspective elevation and floor plans. Charles 

G. Jones, arcb itect, New York City. 
7. A residence in thp. ..  Old Colonial " style of archi­

tect.ure, erected at Oakwood, Staten Island, N. 
Y. Two perspective views and floor plans. Cost 
complete $4,515. 

8. St. James' Lutheran Churcb, New York City. A 
striking piece of architecture in Romanesqne 
Gothic, cruciform, pure ecclesiastical style. Cost 
of building and rectory $80,000. Mr. Will iam A. 
Potter, architect, New York City. 

9. A residence recently erected at Asbury Park, N. J. 
Floor JJ]ans and perspective elevation . Cost 
$6,750 complete. Mr. J. W. Roberts, architect, 
Newark, N. J. An excel lent design. 

10. Perspective and plans of Roble Hall, girls'  dormi­
tory, lately erected at Stanford University, Cal. 

11. Decorative pamtmgs from the Royal Academy, 1892. 
12. Misceilaneous contents : Stone arches of large spans. 

-Aluminum fronts.-The secret of good lime 
mortar.-PaiGting the World's Fair Exposition . ­
A prehistoric temple.-A statue of Columbus in 
stamped copper, i l lustrated.-An improved par­
raBel swing saw, illustrated.-A new Flcrew pitch 
gauge, i l lustraten .- An improved gnng 88wmiI J ,  
illustrated .-A n  improved spring hinge.il lustrated. 
-Appropriate and beau tiful wall paper d�cora­
tions, with two i l l ustrations.--Special improved 
band saw guide, illustrated.-Aluminum alloy 
metaI.-Curious foundations. 

The Scientific American Architects and Builders 
Edition is issued monthl y.  $2.50 a year. Single copies. 
25 cents. Forty large quarto pages, equal to abont 
two hundred ordinary book pages : forming, practi­
cally, a large and splendid MAGAZrNE OF ARCHITEC­
TURE, richly adorned with elegant plates in colo," and 
with fine engraving�. illnstrating the most interesting 
examples of Modern Architectural Construction and 
allied snbjects. 

WRENCH.-George W. Scheid, Fort Re- way. 
covery, Ohio. This is a tool of simple and durable con- ARTIST'S SKETCHING SCREEN.-This 
struction, more particularly designed for conveniently is another improvement of the same inventor, consist­

aDd rapidly screwing up or down Duts on eaves trough ing of a device especially adapted as a substitute for 

Professor Lodge's  recent work in upsetting precon­
ceived ideas of electrical protection of bllildings w i l l  
b e  remembered by o u r  readers. I n  t h e  present book 
Professor Lodge supplements his position as a de­
stroyer by appearing i n  tbe constructive role, figuring 
as the exponent of how proper protection can be af­

forded. The alternative path is qnite elaborately 
treated of, and a very excellent feature of  the work is 
tbe subject of light ning guards or prot.ectors to be ap­
plied to electric s ystems to prevent l ight.ning stroke 
from reachlDl\ the instruments or operators. 

The Ful lness, Richness, Cheapness, and Convenience 

of this work have won for it the LARGEST CrRcuLATION 

of any Architectural pnblication in the world. Sold bJ 
all newsdealerB. 

MUNN & CO., PUBLISHERS,  

361 Broadway, New York. 

© 1892 SCIENTIFIC AMERICAN, INC.
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'171 e  clutrge jor Insertion under this head i s  O n e  Dollar a line 

Jor each 'insert ion : about eil;ht 'words to a line. Adl'eT­

tisements must be reeeh'ed at publ icat ion office as early as 

Thursday morning to a ppear 'in the ,following week's issue 

.. U. S." metal pOlish. IndianapOlis. Samples free. 
Presses & Dies. Ferracute )lach. Co., Bridgeton, N. J 
Best baling presses. Ryther Mfg. Co . . Watertown. N.Y. 
G. D. Hiscox. 361 Broadway. N.Y .• Consultin!< Engineer. 

Universa.l and Centrifugal Grinding Machines. 
Pedrick & Ayer. Philadelphia, Pa. 

Traction eng-ine patent for sale. warranted to work on 
plowed land. C. H. Stratton. Moscow, PaR 

Wm. Jessop & Sons, the celebrated steel makers, ob­
serve the centennial of their firm next year. 

'rhe Improved Hydraultc Jacks, Punches. and Tube 
}4]xpanders. R. Dudgeon, 24 Columbia St., New York. 

Stow fiexihle shaft. Invented and manufactured hy 
Stow Mfg. Co . . Binghamton. N. Y. See adv., page 254. 

Screw machines, milling machines, and drill presses. 
rl'he Garvin Mach. Co., .Laig.ht and Canal 8ts., �ew York. 

Centrifu�al Pumps. Capacity, 100 to 40.000 gals. per 
minute. All sizes in stOCk. Irvin Van Wie, Syracuse, N.Y. 

I want some one to help me place a valuable patented 
farm implement on the market. S. Remaly, J ohnst-own, 
Neb. 

Razorine sharpens the dullest razor, or money refund­
ed. Mail. 20 cents. Razorine Mfg. Co .• 182 Columbus 
Ave . •  N. Y. 

For Sale Cheap-Patent Office reports from 1881 to 
date. complete. Calf binding. Hanifer & Co . •  Kensing­
ton, Philadelphia. 

Guild & Garrison, Brooklyn, �. Y., manufacture steam 
pumps, vacuum pumps, vacuum apparatus, air pumps, 
acid blowers, filter press pumps, etc. 

Split Pulleys at Low prIces, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

l1�or pumping engines. J .  S. Mundy, Newark, N. J. 
Wanted-Second-hand vertical engine. of 600 to 800 

horse power. in good condition. To be fitted with belted 
wheel. Address G. D. S .• box 773. New York. 
Perforated Metals of all kinds and for aU pnrposes. 

general or special. Address, stating reqUirements, The 
Harrington & King Perforating Co., Chicago. 

r11
0 

Let-A suite of desirable Offices, adjacent to the 
Scientific American offices, to let at moderate terms. 
Apply to Munn & Co . •  361 Broadway. New York. 

Fine castings in brass, bronze, compOSition (gun 
metal), German silver. Unequaled facilities Jas. J .  
McKenna & Bro . •  424 and i26 East 23d St . •  New York. 

The best book for electricians and beginners in elec­
tricity is H Experimental Science," by Geo. M. Hopkins. 
By mail. $4 ; Munn & Co., publishers. 361 Broadway, N. Y. 
Canning machinery outfits complete, oil burners for 

soldering, air pumps, can wipers, can testers, labeJing 
machines. Presses and dies. Burt Mfg. Co . •  Rochester. 
N. Y. 

Wanted-A first class mechanical engineer. One with 
experience in min engineering, shafting. etc., preferred. 
State salary. Address " Shafting," office of SCientific 
American. 
Competent persons who deSIre agencies for a new 

popular book. of ready sale, with handsome profit, may 
apply to l\lunn & Co., Scientific American office, 361 
Broadway, New York. 

Iron Shipbuilding-Wanted a position as superinten­
dent of an iron shipbuilding department, both theo­
retical and practical. Highest of testimonials. G. 
Blanchard, 4 Liberty St., Newburg, N. Y. 

Mr. J ohan Koopmans. of the firm of J ohan Koopmans 
& Co., commission merchants and agents of American 
manufacturers in Amsterdam, Holland, will be in the 
United States this month to solicit the representation 
of manufacturers and exporters. Would also solicit the 
agency of an American fiour mill. .H or reference or 
further information, apply to J as. Agostini, 62 Broad 
St . •  New York. 

The Engineering Record, the recognized autbority on 
municipal and building engineering, bas recently been 
enlarged by the addition of a department in which 
notable industrial plants are regularly described and il­
lustrated, the steam and power plants being a conspiCU­
ous feature. Recent publications include the great 
Ivorydale plant of Messrs. Proctor & Gamble. described 
in 23 columns and illustrated by 57 drawings. The steam 
plant at lvorydale is separately treated in 13 columns 
and 31 drawings. The new foundry of Henry R. Worth­
ington, at Elizabethport, N. J., 16 columns, 26 illustra­
tions. National Meter Company's foundry and brass 
finishing shop, Brooklyn, 13 columns, 29 illustrations. 
Niagara Power Plant (now in process of publication), 6 
columns, 6 illustrations. Steam power plant of the 
Dwight Manufacturing Co., Chicopee, 1\1ass., 9 columns, 
7 illustrations. Published Saturdays. 12 cents a copy. 
The Eng'inee'ri.ng Record, 277 Pearl St., New York. 

il'irSend for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co . • 361 Broadway. 
New York. Free on application. 

HINTS TO CORRESPONDENTS. 
Namell a n d  A ddress must accompany all letters. 

or no attention wi l l  be paid thereto. This is for our 
information and not for publ ication. 

Refere ncell to former articles or answers should 
give date of puper and puge or number of question . 

Inqnlries not answered in reasonal\le time shou ld 
be repeated ; correspondents wil l  bear in mind that 
some answers require not a little research. and, 
though we endeavor to rep ly to all either by letter 
or in this department. euch must take his turn. 

SpeCi a l  W r i t t e n  Information on matters of 
personul rather than general interest cnnnot bE: 
expected without remuneration. 

Sci e n tific A m erican Snp plementll referred 
to may be had at the office. Price 10 cents each. Books referred to promptly supplied on receipt of 
prIce. Mineral .. sent for examination should be distinctly 
marked or labeled. 

I titutifit �mtritltu. 
may be cited. A couple has been described which i. 
supposed to give nearly 4 volts E. M. F. 2. What is 
tbe platinotype photographic paper coated with. and 
what is the developer used composed of ? A. Platino· 
type paper is coated with an iron and platinum salt and 
developed on cold solution of O} alate of potass ium. It 
i8 a patented process. The prepared paper can be ob­
tained from Willis & Clements. Philadelphia. Pu. 3. 
How may blue prints be copied with the camera ? A. 
Blue prints may be copied by inAerting an orange red 
glass screen in the camera beh ind the lens and :.:iving 
three times the usual exposure. 4. How may I make 
good black ink suitable for a fountain pen ? A. Try 
following ! Concentrated borax solu tion, 4 part� ; IShel­
lac. 1 part ; aniline hlack. q.  s. Or try an aqueous so­
lution of ani line black. 5. How may I plate small ar­
t icles witBout a battery. in silver or gold ? A. ]'or gold 
and silver plating try the following : Solution for 
Gildinq Brass and Copper.-The following formula 
has been adopted for water gilding. as it is termed. 
Fine gold, 6Y.l: dwts. Convert the gold into chloride 
and dIssolve in 1 quart of distilled water. then add 1 
pound bicarbonate of potassium and boil the mixture 
for two hours. Immerse the articles to be gilded in the 
warm solution for a few seconds up to one m inute, 
according to the activity of the bath. Silver Wa8h.­
Mix 1 part chloride of silver with 3 parts pearla811. 
l� parts common salt. and 1 part whiti ng, and rub the 
mixture on the surface of brass or copper, previously 
well cleaned. by means of soft leather or a cork moist­
ened with water and dipped into the powder. When 
properly silvered. the metal should be wcll washed in 
hot water. slightly alkalized, and then wiped dry. 6. 

I inclose a substance which I found on breaking open 
a piece of anthracite coal . Please tell me what it is . 
A. The sub8tance is a piece of shale or slaty coal. It 
Bclems intermediate between a true slate and coal. 

Cultivator and planter. combined. R. Hasson. . . .  486.712 
Cu!tivatof, beet, A. IJindgren . . . . • . • • • • . • . . . . • • • • • • . .  486,614 
Current director, J. F. McElroy . . . . . . . . . . . . . . . . . . . . .  486.Q43 
Current ,egulator. J. F. McElroy . . . . . . . . . . . . . . . . . . . . 486,644 
Currycomb, A. Fager . . . . . . . . . . . . . . . . . . . . . .  ' "  . . • . . . . •  486,827 
£������ ���';!c��%���Co:att� .�.':�.�: : .. : :  : : : :  : : : :  =:� 
Decapping and recapping tool, J. H. Barlow . . • . . . .  4:86,659 
Desk, roll top, J. R. Jones . . . . . . . . . . . . . . . .  , . . . . . . . . . . .  486,474 
Desks and seats, adjustable supporting standard 

for school. ]'. A. Chandler . . . . . . . . . . . . . . . . . . . . . . . . 486.822 
Disk furrower, Haines & Mathis . . . . . . . . . . . . . . . . . . . .  486,776 
Drawer fastener, E. Feige . . . . . . . . . . . . . . . . . . . . . . . . .. . .  400,455 
Drawin� geometrical curves, instrument for. C.L. 
Dri!:-�ll�C: Batcheiier·.·.·.·.·.·.·.·.·.·.·.·. ·. ·. ·. ·. ·. ·. ·. ·.·.·.· .

.
.
.. ..

. ::.: : :  �:� 
Drill. See Rock drill. 
Ear appliance or instrument for teachers of 

nlusic, etc., G. Mellor . . . . . . . . . . . . . . . . . . . . . . .  ' 0 '  • • •  486,725 
�f:�£ri��act1��1,0��namo: G: 'Baeh'i::: ::::: ::: '. : : : �:� 
Electric switchboard, C. E. Scribner . . . . . . . . . . . . . . . .  486,506 
EJectrically reducing refractory compounds, T. 

L. Willson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486.575 
Elevator. C. W. Fowler . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486.709 
Elevator. C. E. Reid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,794 
Elevator safety attachment. W. J. White . . . . . . . . . .  486,518 
Envelope fastener, A. J. Newbury . . . . . . . . . . . . . . . . . .  486,586 
Exercising device, finger, Guillard & Catherinet .. 486,546 
Exhibitor for the display of goods, revolving, 

Green & Herron . . . . . . . . . . . . .  . . . .  . . . .  . .  . .  . . . . . . . . .  486.545 
Extractor. See Honey extractor. 
Fabric. See Woven fabric. 
Feed regulator, automatic, C. C. Ferguson . . . . . . . .  486,668 
Feeder lifter, S. R. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,486 
Fence, A. L. Bonna1fon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,752 
Fence, F. A. De Land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,632 
l1�ence machine. hand, Martin & Cahill . . . . . . . . . . . . .  486,487 
Fence, metallic, S. Green . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,463 
Fence post, V. Findling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,M4 
Fence wire, I. Oaks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,588 
Fence wire, braided, J. B. Cleaveland . . . . . . . . . . . . . .  486,824-
File, check, A. L. Colton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486.434 
Finger ring. I. Lehman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,720 
I'ire alarm, pneumatic. A. A. Lehmann . . . . . . . . . . . .  486,675 
Fire escape, W. J. McCollom . . . . . . . . . . . . . . . . . . . . . . . .  486,493 
Fish or game carrier, F. T. Verhaven . . . . . . . . . . . . . . . 486,&19 
Fishin� rod. H. Whitaker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,IlO'Z 
Flash light apparatus, J. B. Lawson . . . . . . . . . . . . . . . .  486,S.�1 
Folding table, W. H. Washer . . . . . . . . . . . . . . . . . . . . . . . .  486,517 
Forge, electric, Burton & Angell . . . . . . . . . . . . . . . . . . . .  486.627 
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cinerating furnace. 
Furnace, J. S. Ecker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  486,704: 
Furniture. convertible. H. O. Atwood . . . . . . . . . . . . . .  486,749 

INDEX OF INVENTIONS Ga':ra�ge. 
See Perspective gauge. Pressure 

Game apparatus, A. C. Hunsberger . . . . . . . . . . . . . . . . .  486,471 

November 22, 1 892, 

For which Letterll Palent of lhe 
Garbage receptable, Rossell & Hayden . . . . . . . . . . .  486.6'19 
Gas furnace, F. Siemens . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,540 
Gas producer. A. K. Murray . . . . . . . . . . . . . . . . . . . . . . . . .  486,491 
Gate. See Bridge gate. T,azy tong gate. Sliding 

gate. Swln�ing gate. 
Generator. See Steam generator. 
Glasses, machine for grinding drinking, H. C. 

Schrader . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . .  486.591 
Gold and silver matte. refining. W. Langguth . . . . .  486.613 

United S t ate .. were Granted 

GOl
t

o
��"DE�::

s
. ��. ���. ��������.� .���. �:.���I�: 486.698 .t. N D  EA.CH BEA. RING 'rHA.T DA.'rE. Governor. group. M. G. Wilder . . . . . . . . . . . . . . . . . . . . . 486,574 

Grain carrier, J. K. Karr . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,717 
[8ee note at end of li8t about copies of these patents.J 

Graphite or like substances from crushed rock, 
method of and apparatus for separating. A. 
W. Nihelius . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,<195 

Guard. See Stock guard. Air brakes, automatic regulator for, M. L. E. Du- Guard rail, F. W. Barrett . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,541 
Al�

:!: . 'see :Fire' aia'rDi: . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,700 �:�.���g��c:�rj.�\���:.� •. �: �?l�: ��: : : : :  : : : : : : �:� Annunciator, electrical, F. S. Carter . . . . . . . . . . . . . . . .  486,820 Handkerchief holder, lady's, H. C. Kennedy . . . . . .  486,673 
Anvil attachment. G. W. Rice . . . . . . . . . . . . . . . . . . . . . .  486,504 Harness pad. E. L. McClain . . . . . . . . . . . . . . . . . . . . . . . . . .  486,679 
Attrition mill, W. H. Hoffman . . . . . . . . . . . . . . . . . . . . . .  486,580 Harrow, spring tooth, W. E. Smith . . . . . . . . . . . . . . . . .  486,796 
Attrition mill bushlnff' W. H. Holl'man . . . . . . . . . . . .  486.581 Hat case. A. Groulell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,828 
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Bag bolder, M. Fortin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,708 Hay carrier track, C. A. Gutenkunst . . . . . . . . . . . . .. . .  486,711 
Baking pan. E. B. Osgood . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,734 Hay carrier track, B. Taylor . . . . . . . . . . . . . . . . . . . . . . . . .  486,812 
Halance wheel. Bouck & Lovendale . . . . . . . . . . . . . . . .  486.7M Hay ricker. C. A. Blume . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486.751 
Bale tie. J. B. Rollins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486.195 Heating and cooling milk. apparatus for. J. L. 
�:;Tr��
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Baskets, machine for formIng berry, R. E. Morey 486,617 Honey extractor, centrifugal, C. W. Metcalf . . . . . .  486,728 
Bath room drying companion, D. W. Leet . . . . . . . . .  486,674 Hook. See Coat and hat hook. Whiffletree 
Bed or pillow, air. S. Curlin . . . . . . . . . . . . . . . . . . . . . . . .  486.696 hOOk. 
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Bicycle. A. H. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486.432 Hose reel. A. D. Coplin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486.692 
Bicycle, A. S. Swarthout . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,687 Hosiery, machine for maktnJ,{ lace, Clarke & 
Bicycle hrake. W. H. Crook . . . . . . . . . . . . . . . . . . . . . . . . .  486.630 Mawby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,767 
Bicycle brake. P. Haag . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 486.464 Hub band, C. L. Wiedrich . . . . . . . . . . . . . . . . . . . . . . . . .. . . 486,653 
Bicycle brake attachment, W. S. Porter . . . . . . . . . . . . 486,683 Huller. See Pea huller. 
Bicycles, cone bearing and ball lock for, O. Euch- Ice cream freezer, W. H. Hopkins . . . . . . . . . . . . . . . . . .  486,779 

ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,452 Incinerating furnace, O. Stevens . . . . . . . . . . . . . . . . . . . . 486,512 
Bicycles, vise sta.nd for sustaining, B. M. Steele .. 486,511 Index, F. Bowman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,755 
Binder. self. O. S. Ellithorp . . . . . . . . . . . . . . . . . . . . . . . . .  486.440 Indicator. See Speed Indicator. Station indi-
Boat. See Pneumatic boat. cator. Street or station indicator. Valve in-
Boller. See Steam boiler. dicator. 
Boiler, R. Davies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,700 Inhaler. W. C. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,519 
Boiler furnace. C. Schroll . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,505 Inkstand. A. W. Skog . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,686 
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Boltwork, safe, F. H. Bullard . . . . . . . . . . . . . . . . . . . . . . . 486,817 Ironing table, G. W. Lawbaugh . . . . . . . . . . . . . . . . . . . . .  486,482 
Box. See Knockdown box. Letter box. Signal Jack. See Lifting jack. 

box. Jewelry, etc., apparatus for cleani.ng. C. '1\ Brad-
Box lid support. S. H. Raymond . . . . . . . . . . . . . . . . . . . .  '86,500 shaw . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486.756 
Brake. See Bicycle hrake. Car hrake. Wagon Joint. See Rail joint. Railway jOint. 

hrake. Keg or harrel tilter. W. 1. Le!<gett . . . . . . . . . . . . . . . . . .  486,484 
Brake beam, H. B. Robischung . . . . . . . . . . . . . . . . . . . . . .  486.568 Key opening can, J. Zimmerman . . . . . . . . . . . .  486,521, 486,522 
Brake beam, C. D. Wiley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,835 Key opening sheet metal can, J. Zimmerman . . . . . .  486,523 
Brick kiln. C. B. Coxe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,557 Kiln. �ee Brick kiln. 
Bridge, draw, C. A. Zimmerman . . . . . . . . . . . . . . . . . . . .  486,552 Knife, C. C. Blooks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48d,426 
Bridge gate, draw, F . . A. Philbrick . .  ' 0 '  • • • • • • • • • • • • •  486.793 Knitting machine, warp, B. L. Stowe . . . . . . . . . . . . . . .  486,648 
Bridg-e gate, safety, H. J. Rohlf . . . . . . . . . . . . . . . . . . . . .  486.738 Knitting machines. transferring mechanism for 
Buckle and snap hook, combined, r.r. E. Pa¥e . . . . . .  486,536 producing tape narrowings on, R. H. Carter . . .  486,431 
Built-up work for pew backs, etc., makIng, M. Knockdown bOX, G. S. Carter . . . . . . . . . . . . . . . . . . . . . . . .  486,819 

Lancast.er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,479 IJamp, H. E. Shaffer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,510 
Burner attachment, T. W. Bartholomew . . . . . . . . . .  486,525 Lamp, electric arc, J. Brockie . . . . . . . . . . . . . . . . . . . . . . .  486,757 
Button, C. S. Gooding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.461 Lamp, electric arc, W. O. Meissner . . . . . . . . . . . . . . . . .  486,488 
Calipers, automatic indicating, J. W. Porter . . . . • . . 486,810 Lamp, incandescent electriC. G. A. Fret . . . . . . . . .. . .  486,457 
can
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486,729 
Can filling machine, E. Wildi . . . . . . . . . . . . . . . . . . . . . . . .  486,746 Dowdall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 486,439 
Car brake, H. H. Kelley . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  486,718 Lamps, suspension device for incandescent. S. 
Car brake, Lawrence & Garrettson . . . . . . . . . . . . . . . . .  486.785 Porter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,604. 
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486,73
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Car brake, automatic, E. Farnsworth . . . . . . . . . . . . . . .  486,453 for individual, G. W. Willey . . . . . . . . . . . . . . . . . . . . .  486,607 
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Car coupling, F. Enos . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,578 Lazy ton� gate, James & IPer�uson . . . . . . . . . . . . . . . . . .  486,531 
Car coupling, J. Globig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,460 Lead or crayon holder, E • .B'aber (r) . . . . . . . . . . . . . . . .  11,285 
Car coupling, Morrow & Glenn . . . . . . . . . . . . . . . . . . . . . .  486.489 Leather skiving- machine, A. K. Washburn . . • . . . . .  486,813 
Car·coupling, S. C. Noble . . . . . . . . . . . . . . . . . . . • . . . . • . . . .  486,601 Letter box, house, Bennett & Parkinson . . . . . . . . . . .  486,423 
8:� ��f�:��stre�i,'X�if.°Bg�iiraii:::::::::::::::: : :  �:�g t�����g j��t
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��auregar(1 . . . . . . . . . . . . . . . . .  486,528 

Car door. T. Euhank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486.562 Lighting device, B. H. Pendleton . . . . . . . . . . . . . . . . . . .  486,499 
Car draw bar attachment, P. Brown . . . . . . . . . . . . . . . .  4:86,427 Lightning arrester, H. G. Osburn . . . . . . . . . . . . . . . . . .  486.498 
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Car starter and brake, P. Wnelfing . . . . . . . . . . . . . . . . . .  486,520 Lock. See Time lock. 
Car

���e�I��� ,};glg;s� l
O
J. Wg6'J':'�.�������. ��: 486.656 tg��· fc;,� �a::

b
p�r��: Mii pocket '  book ' fram,,;;; if: 486.420 

Carhnretor. J. A. Enos . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,442 R. Deck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 486,701 
8:�i:������fd'�: �y��ieIiieisen: : : : : : : : : : : : : : : : : : : : :  �:� t�����f���F�S�{Y;i�g·sioii::::::::::::::::::::.: : : :  �:� 
Carriages. parasoi for baby. A. Featherstone . . . . . .  486.<154 Lumher sorter, C. R. Little . . . . . . . . . . . . . . . . . . . . . . . . .  486.584 
8::t· a�J':,:��l

c
�:rier, S. J. Bestholl . . . . . . . . . . . . . .  486,750 �:�s�����iflo�;s:c�g��'kej':::.·: ::::::. ::::::::: : : :  �::Wcl 

Cash register and indicator, E. Del Valle . . . . . . . . . .  486,825 Measuring canister, F. lGspel . . . . . . . . . . . . . . . . . . . . . . . .  486,451 
Cash register and indicator, W. F. Wurzburg Measuring instrument, electrical, E. Weston . . . . . .  486,689 
Cas� ��gisier: ' indicator,' 'and' 'check' 'printer: ' G: (86,815 ::�=r��:tiri��

e
Jp�r:iu�����tric,·G: i): 'S'urton: :  �:� 

Boemermann . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 486,577 Metal working apparatns, electrical, G. D. Burton 486,818 
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Chain link couplin� device. C. F. Noble . . . . . . . . . . . .  486.567 Moistening pad, H. L. Keeler . . . . . . . . . . . . . . . . . . . . . . . . 486.783 
Chair. See Insulatin\Chair. Mortising maChine

!: 
D. Jenkins . . . . . . . . . . . . . . . . . . . . . .  486,473 

8g��g:1. 
c
�:�. C�tt�;' c���'i,"er: " " " " " " " " " ' "  466.630 ��lt\';I�

u��ftg�rbo�r�s.Al.,e:i 'system' f'Or: ' C."ii:: 486,816 
Cigarette holder. S. P. Byrant . . . . . . . . . . . . . . . . . . . . . . . 486.<129 Scribner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486.507 
8l:�fo .!::eI��fi�Ii.����ti::. "l;�f.'& W. Bntler. 486.761 ��f.
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Clock. electric, M. V. B. Ethridge . . . . . . . . . . . . . . . . . . .  486,838 Nut lock. Lantz & Neely . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,565 
Cloth cutting machine, L. E. Jones . . . . . . . • . . . . . . . . .  486 532 Oil can and siphon pump, T. Bumann . . . . . . . . . . . . . .  486,700 
Cloth shrinking machine, C. W. Schaefer . . . . . . . . . .  486,739 Pad. See Harness pad. Moistening pad. 
Coat and hat hook. wire. A. W. Parmelee . . . . . . . . . .  486,791 Paddlewheel, feathering. J. Polkowski . .  . . . . . . . . . .  486.502 
ggf!b�d��.I*'���ngiimaii:::::. :::::::::::::::: : : : :  1fJ:� �:�lg��: :o':'·I��!l��.zl J: D'eiii.'::::::::::::.·:: : : : :  �:� 
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Concentrator. J. Tulloch . . . . . . . . . . . . . . . . . . . . . . . . .... . .  486,622 Palette. artist's adjustable. M. R. Fowlkes . . . . . . . .  486,710 
8g�����;;G�J: :��:s'lt���: : : : : : : : : : : : : : : : :.486,789; 1fJ:� ���'er,
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fo�";,':irface coating. C. M. Gage . .  486.638 

Cop, S. W. Wardwell, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,745 Paper, means, for coloring. W. N. CornelL . . . . . . . . .  486,629 
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g:��etr.,�!'J.1i�E!':,�t��: : : : : : : : : : : : : : :  ��:!� 603) . . . asks : 1. hat is t e Counter. harrel and keg. J. Ostertag. Jr . . . . . . . . . . . .  <186.785 Pens. ink holder for. C. W. Vose . . . . . . . . . . . . . . . . . . . .  486.623 

8trongest electric battery known to science ? How 8g���i.��;,v�t'eft��.C����i�A .1�ille��PI�� .. . . . . .  �.539 �:��n:.��:�g
r. 

:l��h�e�tNfo��t��\':,"r' •• : 'X: 
486,470 

made ? A. Practically the storage battery. For high C .� 66 S t . �  513 Cow bag !,!otector. H. H. hase . . . . . . . . . . . . . . . . . . . . �I;;;; F. tree . .  . , . . . . .  . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  """. 
,oltll/l:e a battery using .odium as the positive element : Crupper. H. H. Palmer . . ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ..,."...,. PeroulB!on tool, pneumatiC, W. E. Gibbs . . . . . . . . . . �774 
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Piano action. upright, G. M. Guild . . . . . . . . . . . . . . . . . .  486.808 
Pianoforte action, J .  H. Phelps . . . . . . . . . . . . . . . . . . . . .  4.86,500 
Piano tuning pin, H. B. Enos . . . . . . . . . . . . . . . . . . . . . . . .  486,561 
Pick, Morrison & McLellan . . . . . . . . . . . . . . . . . . . . . . . . .  486,732 
Plant settin!, tool. A. A. Hawes . . . . . . . . . . . . . . . . . . . . .  486.713 
Planter, combined corn and cotton, T. W. Knight 486.478 
Plater, seed, Fiene & Kroencke . . . . . . . . . . . . . . . . . . . . .  486,669 
Pliers, J. J\."lonto . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,616 
Plow, M. J. McBnrnett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486.482 
Plow. C. Wagner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,515 
Plow. reversihle. M. R. Huhhell . . . . . . . . . . . . . . . . . . . . .  486.5ilO 
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Poke. animal. C. J. Le Count . . . . . . . . . . . . . . . . . . . . . . . . 486.483 
Post. See Fence post. 
Post office lock drawer. J. W. Harriott . . . . . . . . . . . . .  486,777 
Potato coverer, J. Lundy . . . . . . . . . . . . . . . . . . . . . . . . . . .  00,534 
Power. See Horse power. 
Press, D. W. Bromley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,662 
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Printing plate and making the same, W. H. 
Steele . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486.572 

Printing press and folding mechanism, com-
bined. L. C. Crowell . . . . . . . . . . . . . . . . . . . . . . .  486,558. 486.559 
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Salishury . . . . . . .  486,684 

Pulley. E. Crossley, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  486.631 
Pulley for transmitting power, J. Meier . . . . . . . . . . . .  486,585 Pump, measuring, W. Crighton . . . . . . . . . . . . . . . . . . . . .  486,596 
Rack. See Photograph display rack. Sheep rack. 
Rad��l�:.
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E:t��!�'f/���� . . . . . . . . . . . . . . . . . . . . . . .  486,480 

Rail jOint. J. E. Sarvis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 486,605 
Railway jOint. R. E. Greenwell . . . . . . . . . . . . . . . . . . . . . .  486.775 
Railway rail, P. H. Dudley . . . . . . . . . . . . . . . . . . . . . . . . . .  486,633 
Railway safety plate, T. B. Smith . . . . . . . . . . . . . . . . . .  486,741 
Railway Signaling system, Edison & Gilliland . . . . .  486,634 
Railway switch and operating device, street, H. 

Blanchard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486.836 
Railway switch, portable. J. E. NorWOOd . . . . . . . . . .  486,497 
Railway system, J. P. F. Kuhlmann . . . . . . . . . . . . . . . .  486,719 
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R�ister. See Autographic register. Cash regis .. 
ter. Current register. 
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regulator. 
Releasin� device, electric. W. R. Hewitt . . . . . . . . . .  486.612 
Ring. See Finger ring. 
�g�g ��llf.' N�ti1':,�d�. ".::. ���te.� ''':'''

'''::''' '::::.: : : : :  �:� 
Roller. See Road roller. 
Rolling screen, T. A. Seip . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486.592 
Safety attachment, S. T. Mosby . . . . . . . . . . . . . . . . . . . .  486,490 
Salicylate of phenyl, making, P. Emert . . . . . . . . . . . .  486,770 
Salts from molasses, process of obtaining am-
sas����te���
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Sash holder, H. S. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486.788 
Sash operatlllg mechanism. H. J. Casey . . . . . . . . . . . 486,765 
Sashes, swinging jack for window, V. Schirmer . . .  486,74:0 
Saturating articles or substances, J. A. Titzel . . . . .  486,744: 
Saw handle attachment. M. Pyper . . . . . . . . . . . . . . . . . .  486.736 
Scale, computing, J. W. Culmer . . . . . . . . . . . . .. 486.663, 486,695 
Scale. weighing and price. G. Lundherg . . . . . . . . . . . . �6.787 
Scenic effects, apparatus for prodUCing, F. Sey-

mour . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . • . . 486,606 
���:���
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Sewing machine guide. T. C. Robinson . . . .  , . . . . . . . .  486,811 
Sewing machine �uiding device, L. S. Chaffee . . . . .  486,821 
Sewing or embrOIdery table, A. R. P. Morton . . . . .  486,60'� 
Shears. See Fruit'clipping and holding shears. 
Sheep rack, J. N. Scudder . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,608 
Sifters, wire agitator for flour, J. H. Bigelow . . . . . .  486,576 
Signal box. successive non-interference, W. E. 

Decrow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486.702 
Signaling apparatus, electrical hose, W. Fowler . . .  486,807 
SiS'!'aling device. electriC. J. J. Ross . . . . . . . . . . . . . . . .  486,569 
SlIding gate. A. Wilkinson . . . . . . . . . . . . . . . . . . . . . . . . . . .  486.803 
Smoke consumer, J. L. Hornig . . . . . . . . . . . . . . . . . . . . . .  486,781 
Smoke consuming device. E. Kunzer . . . . . . . . . . . . . . .  486,582 
Snow plow. P. H. Craddock . . . . . . . . . . . . . . . . . . . . . . . . . .  486.694 
Soap holder. C. S. Hi�gins . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,599 
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Speech or other sounds, apparatus for recording, 
W. Bruening. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,608 

Speed indicator, L. T. Weiss . . . . . . . . . . . . . . . . . . . . . . . .  486,651 
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Spring and support, combined spiral, W. S. Fos-
ter . . . . . . . . . . . . . . . . . . . . . . . . .  '. . . . . . . . . . . . . . . . . . .  . . .  . . .  486,773 

Spring crushing machine, J. H. Muller . . . . . . . . . . . . .  486,834 
Spring setting machine, J. H. Miller . . . . . . . . . . . . . . . . 486,832 
Sprinkler. See Lawn sprinkler. 
Sprinkler. Doelger & Kirsten . . . . . . . . . . . . . . . . . . . . . . . .  4&,667 
Stamp moistener, postage, F. Goerte . . . . . . . . . . . . . . .  (86,611 
St.amp, time, J. Ganss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,458 
Stamps and lahels. device for affixing. H. Camp-bell. . . . .  . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486.430 
Stand. See Hat or bonnet .tand. 
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Steam !<enerator. W. C. Hi!<gins . . . . . . . . . . . . . . . . . . . . .  486.467 
Stock guard, horned, L. L. Tackitt . . . . . . . . . . . . . . . . . .  486,743 
Stone, manufacture of artificial, L. Enricbt, 

486,443, 486.445 to 486,44U 
��g�:

S
grx::t��W�nn. 

i
SI���h����. ?�'. �: .������: : :  : : :  �:�§? 

Stove. oil, M. G. Benedict . . . . . . . . . . . . . . . . . . . . . . . . . . . . <186.422 
Stoves. odor�removing device for cooking, Toli-

ver & Ruffin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,550 
Street or station indicator, W. A. Turner . . . . . . . . .  486,514 
Swinging gate, A. W. '1'aylor . . . . . . . . . . . . . . . . . . . . . . . .  486,7W 
Switch. See Railway switch . Tramway switch. 
Table. See jo'oldin� table. 1ronin!< table. Sew-

ing or embroidery table. Turntable. 
Tables, electric device for Vibrating, W. L. Imlay 486.715 
Tanks, reservoirs, silos, etc., construction of, P. 

A. J. Monier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,535 
Thermostatic re!<ulator. E. C. Merrill . . . . . . . . . . . . . .  486,727 
Thill coupling, W. Danz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,436 
'l'hill coupling, H. A. Groux . . . . . . . . . . . . . . . . . . . . . . . . .  486,579 
Tie. See Bale tie. Railway tie. 
Time lock. E. S. Phelps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,603 
Time piece, illuminated, Haas, .Jr., & ':l1rouve . . . . .  486,563 
rrin plate. apparatus for manufacturing, D. Ed-wards . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  486,635 
Tinning iron and steel plates. E. Norton . . . . . . . . . . .  486,<196 
'1'ire. elastic, P. Davies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,542 
Tire, inflatable, E. H. Seddon . . . . . . . . . . . . . . . . . . . . . . .  486,509 
Tobacco lath holder. J. M. Wood . . . . . . . . . . . . . . . . . . .  486,1JO.I 
Toe weight, M. Heag-erty . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,671 
Tool holder. S. J. Davidson . . . . . . . . . . . . . . . . . . . . . . . . . .  486,684 
f.roy kitchen and stove, J. Jaeger . . . . • . . . • . . . • . . . . . .  4:86,672 
Trace fastener. T. J. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  486,571 
Track cleaning machine, Beall & Bail . . . . . . . . . . . . . .  486,526 
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Tray. G. Horne-Payne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,780 
Trolley wire hanger, D. E. Lain . . . . . . . . . . . . . . . . . . . . .  486,583 
Trousers supportinl,( rack, W. Gerhard . . . . . . . . . . . . .  486,459 
rl'ruck, safety car, 6. W. Moure . . . . . . . . . . . . . . . . . . . . .  486,833 
Trunk tray. A. C. Jordan . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486.475 
Truss, E. E. Boomhower . . . . . . . . . . . . . . . • . . . . . . . . . . . . .  486,753 
'rube. See Speaking tube. 
Tubes. electrical method of and apparatus for 

forming. Burton & Angell .. . . . . . . . . . . . . . . . . . . . . . .  486,62<1 
Turbine, Bteam. F. Hart . . . . . . . . . . . . . . . • . . . . . . . . . . . .  486,829 
Turntahle. G. W. Patnoe . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  <186,539 
'.rwine holder, W. T. Hanson . . . . . . . . . . . . . . . . . . . . . . . .  486,465 
Typewriter cabinet, S. L. Conde . . . . . . . . . . . . . . . . . . .  486,435 
Umbrella runner retainer, H. J. Herbert . . . . . . . . . .  486,778 
Valve. check. E'. A. Phillippi . . . . . . . . . . . . . . . . . . . . . . . .  486,501 
Valve for high oressures, stop, H. W. Loss . . . . . . . .  486,722 
Valve !!,ear. 1,.. H. A. Devlin . . . . . . . . . . . . . . . . . . . . . . . . . 486.437 
Valve llldicator, J. Giles . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486.610 
Valve seat, J. H. McGowan. . . . . . . . . . .  . .  . . . . . . . . . . . .  486,600 
Vehicle, one-wheel, Frazee & Wintersteen . . . . . . . .  486,456 
Vehicle running gear, T. G. Mandt . . . . . . . . . . . . . . . . .  486.677 
Vehicle seat clamping device, T. Faulder . . . . . . . . .  4813,636 
Vehicle supporting device, W. S. Overfelt, et al . .  486,790 
Vehicles. means for connecting draught animals 

to, T. H. Brigg . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,837 
Wagon brake, hay, J. Lucksinger . . . . . . . . . . . . . . . . . . .  486,78'6 
Wagon scoop board, 11-'. M. Gibson . . . . . . . . . . . . . . . . . .  486,529 
Washer. See Window washer. 
Washing machine. J. M. Camphell. . . . . . . . . . . . . . . . . .  4S6,763 
Washing machine, J. P. Hale . . . . . . . . . . . . . . . . . . . . . . .  486,564: 
Washing machine. J. Hofmann . . . . . . . . . . . . . . . . . . . . .  486,468 
Washing machine, N. H. Long . . . . . . . . . . . . . . . . . . . . . .  486.721 
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Wheel. See Balance wheel. Paddle wheel. 
Pnenmatic tired wheel. 
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Whiffletree hOO� W. C. Wentworth . . . . . . . . . . . . . . .  486.551 
Whw�;:.

et 
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Windmill regulator, automatic, C. E. TobIe . . . . . . .  486, 
Window washer, D. Mendelson . . . . . . . . . . . . . . . . . . .  . 
Wire braidIng machine. J. B. Cleaveland .. . . . . . .  . .  WIre reel carrier, J .  Phleegar . . . . . . . . . . . . . . . . . . . . . .  . 
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Wood trimming machine, C. Neracher (r) . . . . . . . . .  11,286 
Wooden vessel, E. M. Reese . . . . . . . . . . . . . . . . . . . . . . . . 486,737 
Woven fabric, tubular, B. L. Stowe . . . . . . . . . . 486,620 486.621 
Wrench, W. E. Brooke. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,758 
Wrench. D. H. Carpenter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486.764 
Wrench. A. J. Curtis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 486.697 
Wrench and screw driver, combined, W. E. Brooke 486.759 

TRADE MARKS. 
t\lbums and scrap books. photogrl:ph and auto-

graph. Koch Sons & Company ... . . . . . . . . . . . . . . . . . . 22.001 
Baking and roasting pans. J. W. Oblinger . . . • • . • . . . .  22,051 
Baking powder. A. W. Ruhl . .  . . . . . . . . . . . . . . . . . .  22.027 .. 22.028 
Blacking for shoes, waterproof liquid, Price & 

Walters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22.028 
Bvoks, pamphlets, and periodicals, A. C. Nortbrop 22,008 
Japsules filled with medicine, J. R. PlanteD . . .  - , .  - .  22,040 
Japsules for medicine, J. R. PlanteD . . . . . . . .  22,045. 22,046 
Jards, playing, A. Dougherty . . . . . . . . . . . . . . . . . .  0 _ • • • •  22,010 
�ards. playing, New York Consolidated Card Com· 

pany. . . . . .  . . .  . . .  . .  . .  . .  . .  . .  . .  . . .  . .  . . .  . . . .  . . . . . . . . . . . .  22,01I 
Jompounds for destroying insects and other pests, 

for disinfecting purposes. for curing diseases 
and healing wounds J . Rowbotham . . . . . . . . . . . . . .  22.039 

:Josmetics. both liquid and powder. and a liquid 
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[)ry'goods, certain named, J. D. Weir & Co . . . . . . . .  , 22,015 
ffinamel for use on glass, liquid, E. P. Gleason 

Manufacturing Company . . . . . . . . . . . . . . . . . . . 22,024. 22,(}25 
Hair and wool clippers, American Shearer Manu-

facturing Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22.050 
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Hay carriers. J. E. Porter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22,055 
Knit fabrics. Murphy. Hibben & Co . . . . . . . . . . . . . . . . . . 22.014 
Lamps and burners, W. B. Robins . . . . . . . . . . . . . . . . . . . 22,049 
Lard, F. Sobrino & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . 22.030. 22.031 
Letter boxes, drawers, and the like, post office. 

Keyless Lock Company .. . . . . . . . . . . . . . . . . . . . . . . . . . . 22,057 
Medicinal preparation for the cure of piJes, dys­

entery. and kindred complaints, W. A. Win-
chester . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22,034 

Medicinal tonic, L. Mansfield . . . . � . . . . . . . . • . . . . . . . . . . .  22,033 
Ointments, W. Fairweather . . . . . . . . . . . . . . . . . . . . . . . . . .  22,043 
Paints. powdered. W. H. Kemp & Co . . . . . . . . . . . . . . . .  22.026 
Pbotographic paper. A. 1. Cohn . . . . . . . . . . . . . . . . . . . . . .  22.009 
Pianos, F. G. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22.048 
Pills for hnman use. J. Cockle & Co . . . . . . . . . . . . . . . . . 22,047 
Plaids for dresses, P. J. Willis & Bro . . . . . . . . . . . . . . .  22.016 
Powder, face and skin, Van Dyk Manufacturing 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22.019 
Powders, worm, McBride & Hall . . . . . . . . . . . . . . . . . . . . .  22,041 
Preparations embodying a coal tar derivative, pro-

prietary. Albemarle Chemical Company . . . . . . . .  22,0311 
Preparations for the complexion, including soaps, 

lotions, powder
t 
and cream, L. Wilbert . . . . . . . . .  22,020 

Pre
O����:; .�� .��. :.�;'� �� ��?��� . . ���: . . �.�����. � 22,035 

Remedy for diseases of the liver, kidneys, and 
stomach, A. Klein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22,038 

Remedy for rheumatism, cystitis, and other diS-
eases resulting from excess of acid in the se-
cretions, Keasbey & Mattison . . . . . . . . . . . . . . . . . . . . 22,037 

3hoes for children's wear, Kollock, Logan & Co • . . .  22,017 
3irup, liquid cough, M. E. Van Arsdale . . . . . . . . . . . . .  22,042 

30
a
�o��!�; .������.���. ��� ���� �����: .�.��? �.���. 22.021 
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22.022 

pany. . . . .  . .  . .  . .  . .  . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22.012 
Stoves, ranges and furnaces, Co-operative Foun-

dry Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22.052 

robacco, chewing, P. H. Hanes & Co . . . . . . . . . . . . . . .  22,058 
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Washing machines, hand, Vandergrift Manufac-
turing Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22,053, 22,054 

Windmills, Baker Manufacturing Company . . . . . . . .  22.056 
Zwieback (a twice baked bread). J. Stapenborst . . . 22.029 

DESIGNS. 
Book rest and bolder for umbrellas. etc., C. Pegler 22.010 
Bust of Columbus. relief. E. H. Hirner . . . . . . . . . . . . . .  22.005 
Cane. T. W. Gardner . . . . . . . . . . • . . . . . . . . . . . . . • . . . • • . . . •  22,009 
Cbair, A. Thonet . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . • . . . . . . . .  22,012 
Clock case, Merritt & Aucaigne . . . . . . . . . . . . . . . . . . . . . .  22.011 
Glass vessel. J. Proeger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22.001 
Handle for swords or the like, G. R. WIxon . . . . . . . .  22,008 
Heater casing, electric, M. W. Dewey . . . . . . . . . . . . . . .  22,017 

Ira���'?a:ic�l��.
e
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Paper weight, G. L. Reenstierna . . . . . . . . . . . . . . . . . . . . . 22,002 
Stove. oil or gas. A. C. West . . . . . . . . . . . . . . . . . . . . . . . . . .  22,016 
SiJ,tn, H. Traun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22,()()} 

:f::�1ie
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Thimble. F. G. Crabb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22.000 
Type ornaments. font of. H. Ihlenbnrg . . . . . . . . . . . .  22.001 

A pI'iDted CoP}� of the speCification and drawing of 
any patent in the foregoing 1ist, or aoy patent in print 
Issued since 1863. will be furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 

C anadian patents may now be obtained by the in­
ventors for any of the inventions named in the fore-
ff��t:���c�[�J\��
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instructions address Munn & Co., 361 Broadway, New 
York. Other forellID patents may also be obtained. 

I n side l.Jage, each insertion • •  7':i cents a line 
linch: J.J age, each i n sel·tion - - - - $1.00 a l i n e  
The above are charges per agate line-about eight 

words per l ine. This notice shows the width of the line. 
and is set in agate type. Engravings may head adver� 
tisements at the same rate per agate line, by measure� 
ment, as the letter press. Advertisements must be 
received at PublicatIOn Office as early as Thursday 
morning to appear in the following week's issue. 

ADAMA N T WA L L  P L A S T E R  
BEST P L A STERINC; lllATE ltIA L I{ � O WN. 

No experiment. Its success has been phenomenal. 
Thirty factories In this and other countries. 

A D A :lI A l\ T  lUFG. C O . , S Y RA C U S I>, N. Y. 

Patent Foot Power Machi 
Complete O utfits. 

Wood or Metal workers without steam 
Eower can successfully compete with 
II lWJ11 s�'lhWG uS�'i�c1:1rl1:,.e,;: 
latest and most improved for practical 
Shop Use, also for Industrial Schools, 
Home Training, etc. Catalogue free. 

S e n eca F a l l s  Mfg. Co. 
695 Water Street. Seneca Falls N. Y 

The Sebastian-May Co 
I mproved Screw Cutting 

�::e�LATHES 
Drill Presses, ()hucks, Drills, Do�s. 
and �lachinist8' and Amateurs' 
OUltltS. Lathes on tl"ial. Cats­
lUllues mailed on application. 
I fi .. to 1 61' Hi"h land Ave., 

S I U N E Y. O H I O .  

J c itutific �mtticau. 

CAS E N CI N E PAT EN TS. 
13 BEDFORD RoW, 

LONDON. W. C., 
ENGLAND. 

Mr. F. W. LANCHESTER will be In the United States early in 1893. and is prepared to negotiate the 
license or sale of some important patent rights, Including his own and Mr. Dngald Clark's most recent 
patents for A LT 'l'O .ll A T I C  S'J'A RTI N G  " E A R  I'OR GAS ENGINES-numbers. etc., given 
at foot-also, other patents and rights relating to G3S and Petroleum Engines, Friction Clutches. etc. 

U. S. Patents 459.403-459.4M-459.405. dated Sept. 15. 1891. (Lanchester). Over 250 already supplied 
nnder corresponding British patents. by Me •• rM. eROSSLEY HRO S . and others. 

U. S. Patents corresponding to British appllcations lB.788, 1891 ; 11,936, 1892 ; and 13,943, 1800. D. I!. 
applications now in hand. 

Firms Interested are requested to communicate with Mr. LANCHESTER 88 above. 

A R T E S I A N  
Wells. 011 and Gas Wells, drilled 
by contract to any depth. from 50 
to 3tXMJ feet. We also manufac­
ture and furnish everything re­
quired to drill and complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
��fr�':,�

s
sl,i'M�e;�cli�£:[[. 

required a,nd send for illustrat­
ed catalogue. Address 
& OIL WELL SUPPLY CO .• 

STREET. NEW YORK. 

B 0 R E The H EST lUA e H INER Y 
and TOOLl"I in the world for 
Bucceedingin this business-also Horse Powers, 

W E LLS Steam E ngi nes, 

DR-ILL Pumps &.Yalves, 
�W��fi'o��t��ln:;,�I:y!I��fk 
a.ssured. Oatalogue mailed Free. 

W E LLS LOO M I S & N Y M A N ,  
TIFFIN. OHIO. 

New Full Mounted Lightning Screw Plate. 
Send for Catalogue. 

Wiley & RU8sell Mfg. Co., 'Greenfield. MaSH., U.S.A. 

Improved Screw Cutti ng 

Foot and Power LATHES 
Drill Presses. Shapers. Band. Circular. and Scroll Saws. 

Machiw:.s'c�?�1�9���t�����saJz�:���n trial� 
SEBASTIAN LA'rUE C OMPANY, 

1 20 a n d  1 2 2 Cu lvert Street, C i n C i n n ati, O. 

Oil. Lime Or Elec­
tric Light. Sin-
.fi?PIJ>°'k

b
�i';,n��_ 

fic Attachments. 
Art and 

Educational 
Views. 

J, B. COLT & CO., 
16 Beekman St., N. Y .  189 La Salle St . •  Chicago, m. 

FOR RENT, WATER POWER.-��y �8 
h. p. (night power used for Electric Light plant). Good 
railroad facilities. Town of 6,000 population. Address 
Riverside Water Company, RiverSIde. California. 

The CheaDest, The Best $1 A complete Electric Motor and 
Battery Outfit, instructive and en· 
tertaining for old and young, ope­
rating by means of our patented 
battery pads, doing away with Ii­
quid acids and chemicals. Sent 
by mail or express, prepaid, on 
c��i�o�fb�r�' :1:se,tMf·�.oo'tJ�� 
Motors, Amateur Electro Plating 
Outfits, etc. Send for catalogue. 

See " Sci. Am." July 23d 

I ncu bators, O n ly S 1 2  00 
F. WILLIAMS. Bristol, Ct. • 

ALLEA��l CASTINGS FR�PEC1A\ERNS � . ===- B AND F INE GRAY I RON A L S O  ST E E L  

DEVLIN y, CO f i N E  f lNNING JAPA"- PA1 G, 
I �S r.II\ F I N I SH ING . '''NIN G 

.J r.tlOM LEHIGH AVE & AMERICAN ST PHllA � 

i "TH E EX P E RT" DATI N C  STA M P. 
llIaBtrated ID Sclelltllh: A.m. Sep. 3rd. p US. 

THE G R EATEST ADVANCE IN R UBBER DATING STAMPS. 
COMPLE TE FOR E VER Y hOUR IN 10 YEARS, 

with Die to order. Post-paid $2.76. 
R. H. SM ITH M FG. CO., SPR I NGFIELD, MASS. 

Sole MIn Metal_Bodied Rubber Type • ..te.. &0. Catalogue rre. 

OIL WELL SUPPLY CO. £1 &: 92 WATER STREET, 
Pittsburg, Pa., 

C.4.ST:J:lSTG-S 
and Purts for making 8 and 16 
Light Dynamo s. Simple and 
�:f�

u�r��
t
��toa;:

d Alter-
.4. � U :LV.I: :J: lST U :LV.I: 

L A T H E t: A S T I N G S. In all shapes. Manufactured by 
Manufactnrers of everything needed for 
A.:Et..'X'EBXA.W 'VVE LLS 

for either Gas
t 

on, Water. or Mineral 

Electrical Supplies. Oowles Electric Smelting and Aluminum 00., 
stamp for new Catalogne. I
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PALllIER B ROS . .  
: 

��r�ag��b
e
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Illustrated catalogue, price 
lists and discount sheets 

on request. 

STEEL TYP E  FO R TYPEWRITERS 
Stencils. Steel Stamps. Rubber and 

Mod�l
et

�n�
y
i:
e
x':�:f:r�'e���i 

e
�ork. Small Machinery, Novelties, etc., man­

ufactured by special contract. 
N ew Vork SlencilWks. 1 0 0  Nassau St., N. Y 

T A G THE T U SCARO R A  A DVErt­
T I S I N H  ()OM I'A N V ,  Manufac­

• • • turers, Publishers and Importers of 
Advertising Goods and Art Novelties Coshocton, OhiO, 
buy good specialties outright ormanufacture on royalty. 
Salesmen cover every State and Territory in the UnioD. 

MiaDus, Conn. 
-----------------------------

Steel Type for Writin[ Machines, 
J. D. MALLONEE. M'f'r, STOCKTON, N. Y. 

Engineers' Levels and Transits. The latest and beet. 
Architects' or Bnllders' Level complete. $45.00. 

Leveling Poles. Send for circular 
KI>UFFEL & ESSER CO.. 

• 

NEW YORK and CHICAGO. 

After be i ng on the M a rket Seven Yea rs 
THE AGME AUTOMATIC ENGINE AND BOILER 

STXLL LEA.DS ! 
Half to Four Horse Power. Marine and Stationary. 

For either Natural Gas or Petroleum as Fnel. 
I9r we:> ElX'X':Et...A. XWSU:Et...A.WCE_ 

:�!!�':�=.'.I !r� ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N. Y. 

Steam!  Steam ! 
Complete lfixtures except Stack. 

2-Horse Eureka Boiler and Engine,  
4- " " " " " 

- $ 1 75 
- 275 

Other sizes at low prices. Before you buy get our prices. 

B .  W. PAY N E  &. SONS ,  
D" awe,' li6. E LM lll A .  N. Y. I 

If you are interested In 

E L E C T R I C I T Y 
send for our special Price List z. 

BELLS, BA T'l'ER I ES, P USHES, 
WIRE, M O T O RS, 

And a full line of general 
E LECT R ICAL SU PPLI ES, 

STANLEY & PATTERSON, 
Electrical Honse Furnishings, 

32 & 34 Frankfort St .• N. Y. City. 

THE NEW GRIFFIN WILL 
IT IS 

If!l lJs:e OF 
POWER. 

FOR PULVERIZING REFRACTORY 
SUBSTANCES. 

T O  D O  ITS 
WORK. 

Scro<l for fully i1 Iustrate<l <Iescriptivcr Paf1')pl)lcrt to 
BRADLEY FERTILIZER co. 

92 STATE STREET, BOSTON. 

� conntry Inde-
/p,md.entof ",as works 

gas machines. 
o Boiler. OVER N o  Danger. 33,000 SO LD . No En"ineer. 

OTTO GAS ENGINE WORKS. PHILADELPHIA. 

S E C  0 N D·H A N D  M A C  H I N E R Y 
FOR SA LE AT VERY LOW P R I CES. 

o.?e"fs \�t�? Ir1r�li�aE:f�e
o;ngn�f�lfl,.

I���r!l
t"e��M 

in. stroke, sinr;te Cylinder Poppet V alve. Horizontal 
Steam Engine, good as new. Write for prices. 
HOLLY MANUFAC'l'URING CO . •  LOCKPORT. N. Y. 

T o o l s  
OF THE 

ElES'X' QU.A.LXTY, 
unequaled in 

Design, Material, and Finish. 

The BI LLI NGS & SPE NCER CO" Hartford, Conn. 

ARTISTS WHO GET RICH 
f��
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��d�e��� 

mend it very strongly. It is distinctivel} 
an art tool, and saves time and labor and 
increases the excellence of the work. 
Write for illustrated catalogue. It will in. 
terest you. 
A I R  B R U S H  M FC .  CO. 
67 Na:a':.c::e�f.d, Ill., U. S. A. 

M E C H A N I CS' T O O L S .  
If you are Interested In Tools as a manufacturer or 
amateur, you should have a copy of our new cata­
logue. Our 1892 edition is a very elaborate and com .. 
Jj��������fI
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paid, on receipt of $1.00, and the money thus paid 
will be refunded with the first purchase amounting 
to $10.00 or over. Every manufacturer and amateur 
���g

l
gu���: �g��;���yra�d eS��I�e�

h
o1 u<!� not in-

lllO N TGOMER Y & C O . ,  I< i n e  Too l s ,  
I II,. Fulton Street, New York City, N .  y, 

© 1892 SCIENTIFIC AMERICAN, INC.



DECEMBER 3 ,  1 892. J  
DU NCA N ' S  PRACTICA L SU RVEYOR'S G U I DE. 

A new, revised. and enlarQed edUion. -J ust ready. 

THE �RA�T!�AL �UnVEY�R'� GUIDE 
Containing the necessary information to make any 

��r���tOfh�°.:fJ'gf
n
a �E��� aB��ii��,j'tf��

urv
i�� 

Surveyor and Civil Engineer. A new, revist!a, and 
greatly eularged edition. illustrated by seventy-two 
engravings. 
In one v o l u m e, 1 2mo, �14 pages, price 8t.liO 

by mai l ,  free o f  postage. to any address 
i n  Ihe ,vorld. 

ABSTRACT OF CONTENTS.-Introductlon , Object of 
Surveying i What a. survey should include ; Definition 
of points ; Determination of a straight line and of a. 
plane surface ; Map of a survey ; Scales according to 
which maps of surveys are drawn ; In8trll�ent8 for 
measuring distances and their use ; Instruments tvrset.. 
ting out right angles and their ul5e ; Survey of smaller 
tracts with the assistance of the previously described 
instruments � Problems i Trigonometrlcal surveying ; 
Tables of surveys ; Systems of rectangular surveying for 
surveying the public lands of the United States ; Index. 

ur A circula'r s1<o wing the jull table oj contents of the 
above book sent jree to any one wlw will awly. 

IIlI'"" Our New Revised Descriptive Cataw(j'lU oj Practical 
t1:ed�g����Z:Z�ksev�Jag��g'gP1�g!��r;:::Ztf:t:; 
Arts, sent jree and jree oj posto{Je to any one in. any part oj 
the world who will jwrnish his address. 

H E M R Y  CA R E Y  B A I R D  Ill. CO., 
INDUSTRIAl. PUBLISHERS, BOOKSELLERS & IMPORTERS 

810 Wal n u t  St., Philadelphia, Pa .. U. S. A.  

BARR'S Boot o n  Steam BlIileMl, cloth, 13.00. .. Combustion of Coal, cloth, 2.50. 
are recognized Standard Text Books o n  these important sub­
jects. New edition j Ust ready. Address, D. Van Nosuand Com-
t�k�.:::dOr;�kCo�e;�b�:!�, ���a��P::I'c�:!��elPbi&' 

VANDUZEI8J�M PUMP 
THE BEST III THE WOIlD. 

Pumps Any Kind of Liquid. 
Order, never Clogs nor 

Gua.ranteed. 

TO 
LET

-For manufacturing purposes, with power and heat, Ground Floor of brick building. 38x115. Immediate possession. OppOSite Po.. R.R. statiOn, 
Rahway, N. J. Addre.s S. D. Mershon, Rahway, N. J. 

Have NOD . ThOUKht 
That you want to make work .,. The way 
to make it work (or find out that it won't 
work) is to put it into a machine. We 
have a shop on purpose. Will send a 
primer first. 

.... r.rHE JO:SES BROTHERS ELECTRIC Co. CIN'TI. 0. 

THE STIRUNG BOILER 
Is economical In fuel, repairs, and 
absolutely safe at high pressure. 

Practically self-cleaning. 
T H E  STI R LI N G  CO M PANY, 

J t itutif i t �Uttritau. 
Crocker-Wheeler Electric Co. 

E L E CT R I C  M OTO R S  
FOlt A L I. ,",PEC I A L  WORK. 

Standard Motor. 

ACIU'OWLEDC E D  TO BE THE STA N DA R D  FOR ALL H I C H-CLASS 

WORK WHERE POW,ER I S  REQUIRED. 
430 WE,",T FOURTEENTH STREET, NEW YORK. 

GALVAN IZED 
CEAR E D  AE R MOTOR 
Re-designed and much improved. furnishes po\ver to 
PU'MP, GRIND, CUT FEED, and SAW WOOD. 

a t  half tbe cost of ,����;rsl?m'ne's!'!'!1 and never gets tired. 
is easy to put on barn. 

for putting power in barn. 
12th &: Rockwell StI., Chioago, 
&: 29 Be&le St., San FA.neilH-

Simplex Printer 
A new invention 
copies of 

for duplicating 
or drawings. 

Computing Figures 
hard:fk\�l�H�if���!�� 
The Comptometer makes it 
easy, is twice as quick, in4 
sures accuracy and relieves 
all mental and nervouS strain. 
Why don't you get one ? 

Writs fo, Pamphlet. 
FELT 6. TARRANT MFG CO. 

15'-SCS ILLINOIS ST •• CMIOAGO-

BA R N ES' 
UPRIGHT DRILLS 

Complete line, ranging 
from our New Friction 
Disk Drill, for light work 
to 42-inch Back Geared, 

Self Feed Drill. 

Send for Catalogue 
and Prices. 

w. F. Ill. .J O H N  BAR N ES co., 
1999 R u by Street, Rockfo rd. I I I .  

STEVENS PATENT SPRING .,ALIPERS 
Leader, No. ')'0. Price, by mall, postpaid. 

2� inch, $0.65 1 4  inch, $0.75 1 6 inch, $O.65 •• IIiIf9;;Q 
3 .. 0.70 5 "  0.80 8 "  1.00 
All those supplied with Ideal Nut cost­
Ing 2:>C. additlono.l. 
c!8�:�:.
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Gau/iles, and Fine Machinists' Tools. pr Illustrated catalogue jree to all. 

any pen, roo copies J. STEVENS AR.MS & TOOL (;O. 
copies of typewriter manuscripts produced Y. O. Box 280, ChIcopee Falls, Mass. 

PROPOS &'LS. 
S E A L E D  P R O P O S A L & 

p�:�
l
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d
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and operation of a system of water works at EI Paso, 
Texas. t'lpecifications and requirements are on file in 
�\i�sT���f�?i��¥'Ll��er of S�&��iw CAPLES, 

City Clerk. MaYOlt 
J. L. CAMPBELL, 

City Engineer -----------------------
U. �e�:.,�

I
�FJf�.��:!I��' :.��J��f:. :!�eaWng 

from Winthrop Harbor, Mass., will be received at this 
office until noon of December 15, lti92, and then publicly 
opened. SpeCifications, blank forms, and all available 
���

o
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CL.A.R..�'B 
W O O L  WASHER,",. 

WARP DYEIN G  AND S I Z I N H  MACHIN ES. 
PATEI. T  R U B B E R  COVEltED l'IQUEEZE 

ROLl .,"" POWER WItH,HERS FO R H O SIERY A N D  
V A R N  DYEJ NG. 

D R Y I N G  A N D  VENTILA T I N G  FA NS, WOOL A N D  COTTON D RYERS, Etc. 

Box L. 

Catalogues free. 
C EO. P. C L A R K  

______ W l ndsOt Locks, Conn. 

T H E  B EST LOOSE PU LLEY O I L E R  
I N  T H E WO R L D .  VANDUZEN PAT. L. PUl. OILER 

Keeps Pulley oiled 3 to 4 weeks with one 
filling. Cost 25, 30, 40, 50, 65 and 85 centl 
each. Send Price and T R V O N E .  State diameter and speed o f  Pulley. Will 
send Catalogue free. Mention this paper. 

" TIFT CO.Cl •• ln •• tt,o.U.1U. 
USES AND AP-

plications. A valuable and interestintl article by G. L. 
Addenbrooke. Contained in SCIENTIFIC AMERICAN 
SUPPI.EMENT, No. 8;')9. Price 10 cents. To be had at 
this office and from all newsdealers. in 15 minutes. Send for circulars and sam- i ---------

pIes. m- AGE NTS WANTE D. Shingle,  Head ing and Stave Mill  Machinery CHUCKS C"talogue No. 12,. Just Iss.ued 
LAWTO N  & co., 22 Vesey St,. New York. and Veneer Cutting. • 

s�\
h
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lustratlOns 
Semajor cat. A. Tbe C u sbman Cbuck Co., Hartford, Conn. 

Card Press, $3. Size for clrcu-
k
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instructions. Send t3 t am p for 
catalogue to the factory. KELSEY & (;0 . .  

lUerl den. Conn. 

Handle Machinery 
for Turning Handles 
for Brooms, Axes, 
etc. Send jar cat . B. 

Wood Pulp Ma­
chinery. Send jar Cat. o. 
Trevor Mfg. Co. 

Lockport, N. Y. 

BUILDING, OHICAGO B U I LD E R S  O F  H I C H  C R A D E  B OATS. 
R� &, S� F ITTERS SUPPLI ES 

Rue's Little Gillnt Injector. 
SCREW JACKS, STURTEVANT BLOWERS. &c. 

JOHN !'!. URQU HART. 4ti Corliandt St., N. Y. 
TRANSMISSION OF POWER BY COM-
pressed Alr.-A valuable and Interesting review of the 
present status of tile problem of estab1i!'!htng compressed 
air plants for furnishing motive power to consumers. 
*���:J? J::\ceSft>'�:Jt�lCTOA�:t.'itL�t ���rii:'Ein� 
from all newsdealers. 

HAVE YOU READ �perirn.ental 
� $cienCe? 

This new book, by Geo. M. Hopkins, is just what 
you need to give you a good general knowledge of Physical Science. No one having the spirit of the 
times can afford to be without the kind of scien­
tific information contained in this book. It is not 
only instructive, but entertaining. 

Over 700 pages : 680 fine cuts ; substantially and 
beautifully bound. Price by mail, $4.00. 

prSeoo Jor illustrated circula�. 

M U N N  & CO., Publishers, 
Office of the SCI E N T I FIC A M E R ICAN, 

q & �  R R " .., n w .., v_ N E W  VtUt K .  

W e  Build Everything, from a Canoe t o  a Steam Yacht. 
Complete Stock Oars, Sweeps and Boat Trimmings. 

We Make all Sizes Pipe Boilers and Engines 

Cedar Row Bv��t�
o
�1��e!�i"l��'nche8 from 8300 npward. 

� SEND lOco FOR COMPLETE CATALOGUE. 

Speed 20 miles an hour. DAVIS BOAT A N D  OAR CO" D ETROIT, M ICH.,  U. S, A. 

SLEEP ON' A::I:B.. $ 1  0 00  to $5 0 0 0 ft�htn�'f,�\)rt-• • tltable b u  S I -

-----�� ---

OYSTER CULTU RE.-A VERY INTER-
esting description of the process of artificial oyst,er cui .. 
ture as practiced at Arcachon� France. \Vith 15 illus­
trations. Contained in SCIENTIFIC AMERIC.AN SUPPLE­
MENT, No. S4,),. Price 10 cents. To be had at this 
office and from all newsdealers .. 

r� H � [Ii LANTERNS WANTED t:U:NA�\\1 I :  HAR BACH &t eo. 809 Filbert St.Phlla.pa: 

l Y O N  Ill. H E A L Y .. 63 Monroe Street, d!ucago. WlII Mall "'rep, their newly eni>uged Catalogue of Band Instruments, Um. 
forms and EqUipment:>, 4UO i'me II· 
lustratiotJ, descnbtng every article 
req uired by Bands -.)r Drum Corps, 

Contams InstrllctlOns for Ama.teur Bands, 
ExerCIses a.nd Drum Major's TdctH-S, By­

'l.aws and a Selected List of BaUli MuslC. 

ness. ltlagic Lanterns and Views of popultl.f sub­
ijcts. Cataloglle� on &ppl ication . Part 1 Optical, 2 
L:W1AN�s�, ��

e
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PLAYS Dialogues .. Speakers. for Scbool. 
Club and YBrlor. Catalogue free. T. S. DENISON, Publisher. Chicago. 

$22 FI RST CLASS CU RTAIN DESK 
• Four and a Haillee! long. Un­

limited variety in stock and to order. 
Desk & Seating Co. 

Wabash Av., CHICAGO. U.S.A. 

V O L i-i E Y  W. M ASON &, CO • •  

FRICTION PULLEYS, CLUTCHES, ann ELEVATORS 
Plt u V  J D IU WE. R. I.  

TRADES UNIONS, THE TENDENCY 
of.-By Herbert Spencer. An able paper. pointiDIl out 
the ,)l< reat dlfficulties of dealing' with complex s(Jcial 
questionf!. Contained in SCIENTIFIC AMERICAN Sup­
PLEMBNT, No. 80 1 .  Price 10 cents. �ro be bad at this 
office and from all new8dealer�. 

HARRISON CONVEYOR ! 
Ha!Sfing Grain, Coal, Sand, C lay, Tan Bark, Cinders, Ores, Seeds,&c. 
&������. I BORDEN, SELLECK & co. , I ��'\.�s. } Chicago, IlL 

BIT 
Bores SMOOTH. ROUND, OVAL, and SQUA ItE H O LES. M ortiMing Core Boxes, letc. Invaluable to Carpenters, Cabinet and Pattern Makers. High­

'""'""!!! ""est Award. Send $8.00 for set (!IS to 11-8). In neat case, or 00c. for 
BRI D GE PORT GUN IM�i?���ll?a��1.:

ree with Illust��ieg ��!;;adWay. New Y o rk .  ------ ----- �----- �-- - ----------

CllUlOI D 7APO N �� � cELtLtLo fDu LACQUERS 41 B AR C LAY ST. L..r. N E W YORK� � AN D VA R N I S H ES  F O R  M ETA L AN D WOOD 
G U M  L A C Q U E R S  - B R I L L I A N T A N D D E A D B L A C K  S - S H E L L A C S  & C .  
�----;:. S O L.: E  L I S E N S E E S  O F  � H E  C E  .... L U  L- :J I 0 --::: C �v' P A N V  � -- _ _  --2> 

ICE-HOUSE AND COLD ROOM.-BY R. 
G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIENTIFIC AMERICAN SUP. 
PLEMENT, :) 9 .  Price 10 cents. To be had at this office 
and from all newsdealers. 

CK  a. ORE  BREAKER 
Capacity u p  t o  200 tons per hour. 

Has produced more ballast, road metal, and broken more' ore than aU otber Breake s combined. 
M:�l�:� .O
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C A T E S  I R O N  W O R KS, 
C 80. C linton �t.,  Chicago 

136 C, Liberty Street, New York, 
237 C. Franklin St., Boston, Mass 

HOW TO MAKE A DYNAMO. 
DJ" ED"'_ TBE"VERT. 

Illustrated with full working drawings. Capacity !.( H.P. 
h1ce :fOe •• post·paid. BUBIER PUB. CO. , LYNN, • .1SS. 

Perfect Newspaper File 
The Koch Patent File, for preserving Newspapers, Mag-
�J�:
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CAN and SCIENTIFIC AMERICAN SUPPLEMENT can be 
s
N:Plied for the low price of $1.50 by mail. or $1.25 at tbe 
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every one who wisbes to preserve the paper. Address 
M U N N  & C O . ,  Publishers SCIENTIFIC AMERICAN 

ct5 to $15 per da" at tIJ home, lellln« 
LIGHTNING PLATER 
and pla.tingjewelry ,watcbe. 
tableware, &:0. Pla.tes the 
.finest or jewelry good 
new, on an kinds or 
with silver 

FOR "'A I.E.-Patent for tool of universal use and 
moderate price. A. C. PERKINS, Macon, Ga. 

I N V E S T M E N T  SEC URI'I' I ES.-All classes) 
industrial, real estate and higb class speculative pro> 
perties ; correspondence solicited. 

J. A. GOODWIN, P. O. Box 2538, Boston. 

© 1892 SCIENTIFIC AMERICAN, INC.



I n side Page, each i asertion _ _  "Ii c e n t s  a l i n e  I 
!lack Page, each i n sert i o n  - - - _ 5 1 . 0 0  a l i n e  I The above are charges per agate line - about eight 
words per line. 'l'his notice shows the wldth of the line, 
and i� !:let in agate type. Engravings may head adver­
tisements at the same rate per agate line, by measure .. 
ment. as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear In the followi ng week's Issue. 

O V E R M A N  W H E E L  CO, 
.OSTON. WASHINGTON. GENVER. S A N  FRANC.BCO. 

A. G. SPALDING &: BROS., Special Agents, 
OMICAGO. NEW YORK. PHILADELPHIA. 

CC SURr PO intod" Wood Sernws. 
Patented May 10. July 19 .  1881 ; Oct. 29 ,  1889 ; 

Aug. 19. Oct. 21, 1890; April 7. May 12, 1891 ;  
July 19. 1892. 
I t s  Advantages are I 

1. Stronger than a common screw. 
2. Uniform and wide slot. 
S. Requires the use of but one bit In hard wood. 
4. Inserted eilsier. 
5. Centralized pOint. 
6. Superior holding power. 
7. The screw being C o l d  For/led. Instead 

of Cn t, leaves on its entire surface a 
metallic skin. 

"" Send for samples to 

A M E R I C A N  S C R E W C O. 
P R OV I D E N C E ,  R .  I .  

Are You In Need of Radiator Valves? • DO Y O U  WAN T  THE BEST ' 

. 

IUfat�,:v�s:lf:� ���::I�:r�e:W� 
•- Hot Water Radiators. Theii are a com-

, �'i.1�e �����o��s. 
yon wi like them. 

The LunkenliEiimer Brass Mfg, CO, 
C I N C IN NATI , 0 . . U. S. A. 

Mention this publication. 

9( to 50 H. P. THE 
Motor of 19th Century 
Can be used Any Place. to do Any J��!�����:;yrk

N"o"'M'le1n'&�§ie.i'� !
B�� 

Ashes ! No Gauges ! No Engi-
neer ! A perfectly safe MotOr 
for all places and purposes. Cost 

.. �!ot?rf�·�1:c�ind�g:tted{)i:n
e
r8�e;;W�::' 

For circulars, etc., addres8 
Eeollomy. J(eU .. blllty, CHARTER GAS ENG I�E  CO. 

I!!lmpllelty. lIai"ety. P. O. Box 148. "'te r"n", I I I .  

PATENT JACKET KETTLES � 
Plain or Porcelain Lined. 

'l'ested to 100 lb. pressure. Send for Lists. 
BARROWS-SAVERY CO., . 

S. Front & Reed Streets, Philadelphia, Pa. 

Love's not Time's' Pool. 
Areyou ? 

Are you always just a little be­
hind hand? Don't make that mis­
take this year. Now is the time to 
answer the perplexing question : 
"What shall I give them? "  What 
is beautiful, useful, inexpensive, 
sure to give delight ; a constant, 
cheerful reminder all the year 
through? A new, quick-winding 
Waterbury. $4 to $1 5 .  
An accurate jeweled time keeper, 

as elegant and tasteful as a 
fifty-dollar watch; wi th all the 
Improvements; cased in filled 
gold or coin-silver. hand-en­
graved and warranted. That 
Is the thing to give. All jew­
elers keep it ; in styles for 
... e-rJ'bodJ', 

�ATENTS ! 
wift.E����ut\�ZWo� o�l{h!" Scg=��� 

AMERICAN, continue to examine improve­
ments, and to Rct as Solicitors of Patentp 
for Inventors. 

In this line of business they have had forty-jive yea.rs' 
expe'Jience, and now bave 1lnequaZed. ,facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents In the Uulted 
states, Canada. and Foreign Countries. Messrs. Muun 
�g�'ts 

a��� a:,�.
t�:g:Il'1fe'f.:�:::.� fss?:ri;:'''e�tS?°J:id 

Reports on Infringements of Patents. All business in­
trusted to them Is done with special care and prompt­
ness, on very reasonable terms. 

A pamphlet sent free of charge on application. con­
taining foil Information about Patents and how to pro­
cure them ' directions concerning Labels, Copyrights. 
DeSigns, Patents, Appeals, Reissues, Infringements, 
ASSignments. Rejected Cases. Hints on the sale or 
Patents. ete. 
�ee:��::o-'i�o{��a�:i 

a!��:��g� ��r:�.r:g 
Patents In all the pilnclpal countries of the world. 

MUNN & CO .. Solicitor. of Patents, 
36t Broadwa,., New York. 

BKANCB OFFlCBS.-No. 62'.1 and 118& I' � t'a­flIo JhllldlDl .111' 'Uh Street. WuhIDIWD. D. 0. 

I cieutific �mtricau. 
THE BRI DCEPORT WOOD F"INISHIHC C O .  

-iU A N U I'ACTV RERS O E-

�HEELERslPATENT�OODlfILLErR . 
BRE I N I G'S LITHO C EN 3 I LI CAT.E PAI NT. 
ADAPT ED TO ALL CLI M AT ES ESPEC I A L LY MARI N E  EXPOS U R ES. 

G RANVfLLE M:-BREINIG, P R I N C I PAL OFFICE. 
G E N ERAL AGE N T  & S U PT. NEW MILFORD, CONN. 

NBwa'Y'bhR�!t'be�e:::�t�gferom��521<§f.I8:��8 2Jt.�"61.f8�?�ho�f���t. 
PAMPHLET GIVING DIRECTIONS FOR FINISHING HARD WOOD FREE TO ANY ADDRESS. 

------- - - -_._----- ---- - - -
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l ���� I V E LOCITY OF ICE BOATS. A COL-
lection of interesting letters to the editor of the SCI EN­
T I F I C  AMERIC' A N  on the question of the speed of ice 
bt.JHts, demonst rating how and why i t. is that these craft 
sail faster than the wind which propels them. Ill ustrated 
w i th 10 explanat ory diagrams. Contai ned in �CIENTIFIC 
A MERICA N SUPPLEMENT, No. 2 1 4. Price 10 cents. 
fro be had at this office and from nil newsdealers. 

N O RTH AMERICAN PHONOGRAPH CO. 
E d i s o n  lIu l l d i n g, M a s o n i c  Temple Bld/l. 

N �; W  Y O R I<. .  C H I C A G O .  

T H E  H U B  FR ICTI O N  C LUTC H ,  " Improvement the order of the age." 

applied to Pulleys, Gears, Sprock 
.. THE SMITH PREMIER TYPEWRITER KD DAK S et Wheels. Reversible Counter-

shafts and Cut-otf CoupliOICS. The 
m 0 8 t Simple, effective, durable 
and economical Clutch on the 
market. :Made in sizes to transmit 
from 2 up to 1000 h. p . •  at slow or 
fast speed. Over 1 0, 0 0 0  In use. 
Ifsr!�1��8���nt��;�C�i�af��� 

T h e  Jalnes �nl i tlt 
W o o l e n  M a c h i n e ,'Y C o . ,  411-4li!1 J I  . .  c e  li t . ,  P h n  ... . Pa. 

For Snap-Shots Out-Doors, 
For Time Exposures In-Doors, 

For Flash-LiJ:hts at Night. 

The Junl'or are the most compact 
camera made.  Perfectly 

• Kodal�- • adapted t o  hand or . tripod � use. Can. be used WIth roll 

ELECTRO VAPOR ENG I NE .  
films or glass plates. Fitted with focusing index 
and counter for exposures. 

$40 a:n.d $50. 
GAS OR GASOL INE  FOR FUEL. i Seud FOr } 1 Catalogue. 

EASTMAN KODAK CO •• 

Rochester, N. Y. NO BOI l,ER. NO ElitE. NO H A N G E R, Important Improvements. 
All the Essential Features greatly perfected 

The Most Durable In Alignment. NO ENGINEER. 
Engine operated by spark, 

from small battery. 
You turn t h e  �'\"'itch, 

Enginp, does the rest. 
Regan Vapor Stationary 

Engines. 1 to 12 H. P. 
gi�:fa� ';�Pl��ofu":R�Jls � 
paclty. 

-MANUFACTURED BY-

Easiest RunnlnIC and Most Silent. 
All type cleaned in 10 seconds without soiling the hands 
The Smith Prem ier TYDewrlter Co. , S,vracuse, N. Y. ,  U. S. A.  

JJr Send for Catafol(Ue. 

ESTA B ),ISHED 1846. 

T H O M A S  K A N E  &. CO.,  
The Most Popular Scientific Paper i n  the World 

Ouly $3.00 a Year, Iucluding Postage. 
Weekly-:i2 N u mbers a Year. C H I C A C O, I L L. 

P""Send stamp for catawuue " V." 

ALUMINUM. AN I N TERESTING DE-

T h i s  widely circu l ated and splendidly Illustrated 
paper Is published weekly. Every number contains six_ 
teen pages of useful Information and a large number of 
original engravin,gs of new inventions and discoveries, 
representing Engineering Works. Steam Machinery. 
New Inventions, Novelties in MechaniCS, Manufactures, 
Chemistry, Electricity, Telegraphy. Photography. Archi­
tecture. Agriculture, Horticulture. Natural History, 
etc. Complete list of patents each week. 

scriptIon of the VllriOUS met b ods of mannfacturing this 
metal,  chemical and electrgJ)'tic; with special reference 
to the Heroult m .. thod. Wit h 6 figures, Contained In 
SClENTIFIC AMERIC A N  SUI'PI ..E M " NT. N o .  ":i3, Price 
10 cent.. To be had at t llis ornce and from all news­
dealers. 

The Model Remington 
Typewriter 

For Ease a n d  Convenience o f  Operatio n ,  Simplicity of  Design 
and Durabil ity of Construction,  is 

'1J' N E Q U  A. L E D. 
pr- SEND F O R  CATALOGUE. 

Terms of S u bscri p t i o n .--<>ne COpy of the SClEN. 
TIJ!'IC AMERICAN will be sent for one yea,---52 numbers­
postage prepaid, to any subscriber In the United States, 
Canada, or Mexico. on receipt of three d o ll al'" by the 
publishers ; six months, $1.50 ; three months. $1.00. 

C h. b s .-Speclal rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit Is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed. and correctly addressed. 
seldom goes astray, but Is at the sender's risk. Address 
all letters and make all orders, drafts. etc .• payable to 

M U N N  & CO . . 361 Broadway, New York. 
---0---

T H E  

Jtittttifit �mtdtnu Juppltmmt 
This Is a separate and distinct publication from THE 

WYCKOFF, SEAMANS & BENEDICT B d N Y SCIENTIFIC AMERICAN, but Is uniform therewith In size, 
, 327 roa way, . . every nnmber containlng sixteen large pages full vI en-

-;:::============�TH�;;;� AM��n�I�AN;;;��L;;;LT�;;;L�P;';;'H�N;;-;;� ��- ::vl::�=�::!�
h

t�:!:'a�����,:�������.
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.......... � •••••••••••• • SCIENTIFIC AMERICAN SUPPLEMENT Is published week-i A Chol'ce Gift ' . ' ' . ' ' , ' •
• ' ly. and Includes a very wide ranICe of contents. It pre-

sents the most recent papers by eminent writers In all 
A Grand Fami ly Educator . , '  95 M I LK ST. ,  BOSTON ,  MASS. the principal departments of Science and the Useful 

f Arts. embracl� Biology, Geology, Mineralogy, Natural A Library in Itsel •
• " . . History, Geography, Archreology, Astronomy Chemis-! The Standard Authority try, Electricity, Light, Heat, Mechanical Engineering, 

This Company owns the Letters Patent Steam and Railway Engineering. Mining. Ship Building. 
Marine Engineering. Photography. Technology. Manu-

granted to Alexander Graham Bell . March facturinIC Industries, Sanitary Engineering, Agriculture. 
7th , 1876, No. 174. 465, and Jan uary 30th, 

Horticulture, Domestic Economy, Biography. Medicine, 

NEW FROM COVER TO COVER. 
Fully Abreast of the Times. 

Successor of the authentic .. Una­
bridged." Ten years spent in revising, . 
100 editors employed, over $SOO.OO"O . 
expended. ! SOLD BY ALL BOOKSELLERS. 

GET THE BEST. 
Do not buy Toprlnts of obl'olete editions. 

��da�J ¥t1t£ai�lXW�ig'WL1��� specImen 

G. & C. MERRIAM CO., Publishers, 
Springfield, Mass., U. S. A. 

.... ........... . 

etc. A vast amount of fresh and valuable Information 
1877. No. 186, 787. obtainable In no other publication, 

The transmission of Speech by all know n  2'he most impo>'tal l t  Ell Qi.mel'inQ Works, Mechanisms, 

forms of Electric Speaki n g  Teleph ones in. and Manufactures a t  home and abroad are Illustrated 
and described in the SUPPLEMENT. 

fringes the right secured to this Company Price for the SUPPLEMENT for the United States and 
by the above patents, and ren ders each Canada, $5.00 a year ; or one copy ::of the SCIENTIFIC AM-

ERICAN and one copy of the SUPPLEMENT. both mailed individual user of telephones not furnjsh- for one yearfor $7.oo. Single capies. 10 cents. Address and 
ed by it or its licensees responsible for Ruch remit by postal order, express money order, or check, 
unlaw ful use. and all the consequences MVNN & C O . ,  361 Ul'oadway, New York, 

thereof, and l iable to suit therefor, ---0---

�uildinn C!ttlitilm. 
THE SCIENTIFIC AMERICAN A R C H I T E C T S' 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 ; fohnlng a 
large and splendid Magazine of Architecture. richly 
adorned with elegant plates in colO'1·s, and with other fine 
engravillllll ; illustrating the most Interesting examples 
of modern architectural construction and allied subjects. 

A special feature Is the presentation In each number 
of a variety of the latest and best plans for private resi­
dences, city and country, including those of very mod. 
erate cost as well as the more expensive. Drawings In 
perspective and In color are given, together with foil 
Plans. Specifications, Sheets of Details. Estimates. etc. 

� EDISON INCANDESCENT LAMP 
The elegance and cheapness of this magnificent work 

have won for It the I J lll'$lest (1 h'ell l at i o n  of any 
Architectural publication In the world. Sold by all news­
dealers. ,2.50 a year. Remit to 

Is the only Incandescent Lamp lawfu l ly made. 
A l l  others i n frine:e the Edison Patents, and n r e  c o u n terfeits. 

Ele�::cdr����'bg!.��� 8��J'J'�Ugb�� ��dlson Electric Light Company VB. United States 
Copies of this declslon will be sent on application. 

GEN::EIBA.L ::EIL::EICTBJ:C CO�J?.A.NY_ 

M U N N  & C O . ,  Pnblishers, 

361 Broadway, New York. 

B lB. .A. N ClE!l:: C>FF:J:CI:JiJB • � Atlantlc Avenue . . . . . . . . . . . . . . .  Boston. Mass· I 500 Arch Street . . . . . . . .  ' . . . . . . . Phlladelphl�r· PRINTING INKS. 
2M W�l7�t=�';r.':::::: : : : : :&�::'�l�: ma-Wll= :��: : : : :: : : : :W�i�D. D�: 
Gould BuIlding . . . . . . . . . . . . . . . . . . . . . . Atlanta. hA: Kuoulc �ple . . . . . . . . . . . . . . . . . Denver. Colo. JDihE'hB.fbm��i �JJ.f�A&lf. ��g�r .;at'to�� " Broacl S"'"' . . . . . . . . . . . . . . . . . . . . . . . . N01I' York. 1fi PInt Street . . . . . . . . . . . . . . . .  SaD Fl'aDcllCO, CaL Sta., PbUadelphla, aD4 47 Roee St., opp. Duane, New Yorll; 
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