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TORPEDO BOATS FOR THE CRUISER MAINE. 

The United States battle ships Maine and Texas, 
named from States in the extreme north and south of 
the Union, represent a type of vessel which, although 
since i mproved u pon, is a very powerful one. When 
completed, these two ships will embody almost all 
the modern developments in naval warfare. They are 
criticised as not being adequately provided with pro· 
tection against modern rapid-firing guns and explo
sive shells, because when they were designed these 
weapons had not attained their present perfection. 
The Maine is being built at the New York Navy Yard, 
the Texas at the Norfolk Navy Yard. 

NEW YORK, JANUARY 5,1895. 

Each ship is to be provided with two sm all torpedo 
boats, technically of the third class, and our illustra
tion shows the operations in progress in the building 
of the Maine's boats. These little vesse�s are con 
stl'Ucted with all the refinements of the shipbuildtr's 
art. They are of steel throughout., with angle frames 
and butted plates with straps over the joints, all bolts 
and rivets being hammered flush with the surface of 
the skin. The plates, which below the water line are 
galvanized, are all hammered to shape, no plate being 
rolled to a Cl1;'ve. Much of this shaping is don e cold, 
but where more elaborate work is desired the flanging 
is done hot. The plans for. the boat, as furnished to 
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the foreman, have the dimensions designated to a 64th 
of an inch, and up to the present period practically no 
error whatever in the dimensions has been found, a 
remarkable tribute to the workmanship of the New 
York Navy Yard. 

The general dimensions of the boat are as follows: 
Length over all, 61 feet 8 inches; heam,9 feet 1� inches; 
draught, 2 feet 2 inches mean and 3 feet 4 inches maxi
mum ; displacement, 12'15 tons. Her coal and stores 
add about thl'ee tons to this displacement. Six water
tight transverse bulkheads give seven watertight com
partments. 

The general disposition of parts includes an open 
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cockpit !Lft. Into this the rndder head enters, so that 
the boat. can be steered from this cockpit if the con
ning tower has to be deserted. Forward of the cockpit 
COUles the engine room, with a quadruple expansion 
engine, which of course will be of the last refinement 
of design. Forward of the engine comes the boilp.r 
room arranged for forced draft by the closed fire room 
system. The boilers are the Mosher tubulous boiler. 
Next to the boiler room comes another open cockpit, 
forward of which is the conning tower, which contains 
a steering wheel mounted on a half bulkhead. In the 
bows is placed the torpedo tube for discharging a 
Whitehead torpedo. In the extreme bow and also un
der the stern cockpit are trimming tanks. On deck 
aft. is to be mounted a one-pounder rapid-firing gun, 
whose ammunition is carried in a magazine just aft of 
the engine room. 

Along each side of the boat are coal bunkers, which, 
as far as their diminutive size permits, may be con
sidered protective. Four heavy eyes are riveted to the 
sides along the waist by which the boat is to be hoisted 
bodily out of the water. The mast of the Maine car
ries a large steel boom, from whose end the tackle 
for hoisting the torpedo boats will be worked, the 
boats being taken in on deck by a steam winch. 
Cradles are to be provided for them to rest in. 

The torpedoes will be carried by the Maine, the tor
pedo boat being able to carry only a single one at a 
time, which will rest in her tube. The role of action 
will simply be to get under way with the torpedo 
ready, then to approach the enemy as close as possible, 
to discharge the torpedo and run. Her side plates in 
places are hut .3. of an inch thick, so that she will be 
practically unprotected. 

The crew includes the commander, engineer, fire
men and two sailors. The Whitehead torpedo, which 
is used, weighs rather more than 2100 pounds, so that 
stability as well as a measure of protection to the ma
chinery is secured by placing the weights as low as 
possible. Thns the engine cranks in their stroke work 
down between the frames almost to the bottom of the 
ve'lseI. 

J ,ientili, !m�ri,au. 
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The boiler consists of two upper and two lower 
horizontal cylinders, connected by 440 one inch drawn 
steel tnbes. To prevei1t corrosion, blocks of zinc 
are contained in the cylinders connected with each (Illustrated articles arp. marked with an asterisk.) 
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propeller shaft of forged steel is hollow; 3 inches ex
ternal diameter with 2M inches bore. Thus the metal 
is 0nly % inch thick. 

The propeller is 3 feet in diameter and of 39 inches SCIENTIFIC AMERICAN SUPPLEM ENT 
pitch, with an area on the screw faces of 4'1 square feet. 
There are two feed pumps for the boiler, and these 
can be connected so as to pump out the bilge. In 
conjunction with a steam ejector, which is connected 
to the bilge, a capacity of delivering 11 tons of water 
per hour is given, so that the little vessel may stand 
considerable injury and still be kept afloat. 

A� regards speed, it is hoped to get about 18 knots 
an hour at 200 horse power, and.it is believed that 
this can be obtained upon the consumption of 1} lb. 
of coal per 'horse power. At this rate a ton of coal 
would last for six honrs; so that if the little vessel 
was fully coaled she would have a high speed radius 
of over 100 miles, and at lower speed a consider
ably greater une. Her work throughout is in the best 
style and unexcelled by any steam yacht. The greater 
part of the vessel is filled with the boilers and engines 
and torpedo tubes. He trial trip will be watched with 
great interest as showing what results can be obtain
ed with flO small a vessel. In peace the boats will be 
used as dispatch boats, and will be undoubtedly very 
serviceable. 
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DELAYED CASES IN THE PATENT OFFICE. 

The United States Circuit Court, in the case of the 
Bell telephone patent of Berliner, filed 1877, and 
issued in 1891, fourteen years after the application 
was filed, held in effect that the applicant had pur
posely allowed the case to be delayed in the Patent 
Office until the original Bell patent had nearly ex
pired ; the object being to enable the Bell Company 
to have a continuance of its telephone monopoly for 
seventeen additional years. The court held the Ber
liner patent to be invalid for lack of diligence in 
prosecutiug the application. 

We notice that Edison has lately obtained several 
patents which have for years been pending in the 
Pa.tent Office. One is for the mannfacture of carbons, 
filed in 1880. fourteen years ago. Another for dyna
mo regulator, filed in 1881, thirteen years ago. Another 
for plating metals, filed in 1884, ten years ago. An
other for carbon filaments, another for electric dis
tribution, both filed in 1886, eight yeal's ago. In 1892 
Edison also received four patents for telephones, the 
applications for which were filed in 1877, fifteen years 
before the issue of the patents. These telpphone pa 
tents, it is understood, are controlled by the Bel 
Telephonp Company. 

It is evident there is something wrong in the law 
which thus facilitates and apparently encourages 
these unconsCionable delays. Preliminary litigations, 
it appears, may be ca.rried on for half a generation be 
fore the Patent Office, prior to the grant of a patent. 
And, then, after the issue of the patent, battles in the 
courts are begun to settIe the validity of the grant. 

The remedy is plain. The duties of the Patent Office 
should be more strictly confined to the sphere specially 
provided for it by the con8titution, namely, the grant 
of patents, not the determination of judicial questions. 
These latter should be relegated to the courts where 
they belong. Interference proceedings and questions 
of priority should have no place before the Patent 
Office. Its functions should be the issue of patents 
promptly to every applicant whose drawings and pa 
pel'S are properly prepared. A radical reform like this 
would put an end to the trouble8, expense, and linger 
ing delays to which inventors are now subjected, and 
would shut off all attempts at monopoly extension 
such as the Bell-Berliner trick. 

• ••• • 
Tbe Seal Industry. 

An official report has been published by the Treas 
ury Department recently, confirming the stories of the 
outrages of pelagic sealiIl£' as permitted by the Paris 
regulations. It appears that the pelagic fleet of the 
past year has comprised some sixty vessels, which 
is fonr less than the fleet of last year. On the other 
hand. however, some 50,000 skins have been secured 
in 1894, mostly by Canadian hunters, against about 
36,000 in 1893 and 25,000 in 1892. It will be seen that in 
two years, therefore, the Paris legislation has about 
doubled the very destruction it was designed to pre 
vent. 

It has also been found that pelalric sealing is it 
large measure directed against the mother seals 
which, under our l�ws, were carefully protected. If 
this destruction continues, it is estimated that the 
value of the Pribylov Islands will be practically de 
stroyed within the next five years. The estimated 
surviving population of the herd is 60,000 or 80,000 
small males and 600, 000 females. 

The revenne of the Canadian government from this 
source is rapidly increasing, while that of the United 
States is diminishing. The United States is moreover 
at a great expense to provide a large patrol fleet, and 
the British governmp.nt, on the other hand, although 
owning the majority of the �ealing vessels, expends 
very little for police patrol. This may be clearly seen 
from the following significant figures. The surviving 
seals represent a cash value to-day of $7.000, 000. Dur 
ing the year 1894 we have lost more than $500,000 of 
the profits. The present law makes it possible for tile 
Canadian hunters to get about $1, 000.000 worth of the 
remaining seals next year and to obtain an equally 
unjust share in the years to come, until the seal 
fisheries are exhauf'ted. The United States, mean 
while, is compelled to pay a large sum annually out 
of the Treasury to guard and protect the �eal fisheries 

• ,e • • 
Lobster La,,'!!. 

The game laws of Massachusetts provide a heavy fine 
for anyone who either catches or sells lobsters mea 
suring less than 10 y. inches. Quite recently a large 
consignment of lob�ters to a New York firm were 
seized in Boston, and the entire lot, consisting of 17 
barrels or some 3.323 lobsters, were dumped in Boston 
Harbor. This is the largest seizure of its kind on 
record. The fine for each lobster is $5 and the ship 
per, If prosecuted, WIll be hable to a fine of over $16,000. 

. I.'. 
IT has been found t.hat four hundred tons of top 

weight must be taken from the new French battle ship 
Brenn us before she can be rendered seaworthy. It 
will be necessary to remove at least one of her fig-hting 
masts, and her upper deck will be almost completely 
dismantled. 
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D1WISIONS RELATING TO PATENTS. Electric '.l'ramways. 

U. S. Circuit Court-District oC Massachusetts. At the recent meeting of tbe American Society of 
UllUTED STA'l'ES OF AMERICA V. AMERICAN BELL Mechanical Engineers a paper was presented by Mr. C. 

TELEPHONE COMPANY ET ,AL. J. Field, in which he reviews the first introduction of 
Decided December �8, 1894. the trolley system seven years ago and its steady pro-

CARPENTER J. : gress since that time. One of the difficulties met with in 
Patent t.o Emil Berliner, No. 463, 569, dated Novem- the introd uction of the cable and electric road was the 

bel' 17, 1891, is void because one of the functions of the condition of the old horse road construction. The first 
device shown in the patent No 263,969, dated Novem- step was the introduction of girder and Trails, which at 
ber 2, 1880, to t h e  same inventor-namely, the function first were 3 to 5 inches in depth, requiring the placing 
of transmitting articulate speech-is identical with of the rails on a cast or wrought iron chair or stringer 
the sole object or function of the device covered by the in order to get the depth over ties. This method 
patent of 1891, and the device for effecting the trans- proved little better than the old flat rail ,  especially 
mission is identical in both patents. (Miller v. Eagle at the j oints. The rai l mills then undertook the 
Manufacturiug Co. , 66 O. G. , 845; 151 U. S., 186.) rolling of heavier and deeper girder and T rails, 

The application was filed June 4, 1877; the patent which, at present state of development, gives us, we 
granted Nov. 17, 1891. " The device covered by the believe, a roadbed construction equal to any steam 
patent in suit h ad been in public  use by the respond- road in the couutry. The standard to-day for electric 
ent corporation since the year 1878. The respondent tramway roadbed is 70 to 80 pound T,rail, or 70 to 98 

corporation was of ample means to prosecute the ap- pound girder rail, the depth running from 7 to 9 
plication. T h e  result of any delay which may take inch es. 
place in the issue of the Berliner patent would evi- The special work on track work, such as crossovers, 
dently  be to contin ue so much longer the practical turnouts, curves, etc. , has also met with large improve
monopoly of the art of electrical transmission of articu- ment. Now we have as a standard for this  special 
late speech." Under these circumstan ces the duty of I work the steel rails bent to the for m  required, and sur
the respondent corporation was to use the greatest de- rounded by a mass of cast metal to hold them together, 
gree of diligence in prosecuting the application to an and one company is turning out this special work with 
early issue. .. There should have been at least as great the parts welded together; also in cast steel. The elec
diligence as their own interests would have called for tric welding of rails at the joints when laid is then 
had their business been unprotected by patent rights. " men tioned. After one winter's test of a road built ou 
The delays subsequent to June 9, 1882, were un war- this system, 6 per cent of the joints pulled apart. 
ran table, were acq uiesced in, and therefore intended Underground'cond uits, or the placing of the trolley 
by the respon dent corporation, and were such as to in- wire with all its feeders under the surface of the street, 
validate the patent. is the ulti mate and desirable result to be obtained in 

• •• ' • our large city lines of electric  traction. Underground 
Important Canal Improvements. conduits were 'attempted four or five years ago, but on 

It has long- been proposed to enlarge and generally account of insufficient experience, lack of engineering 
improve th e canal routes connecting New York with ability, or amount of money expended on the work, as 
P h i ladellJh ia and Chesapeake Bay, and it now ap- well as a desire on the part of the company installing 
pears that this work is to be accomplished. These them to make them a failure, they were not in general 
improvements are much needed and the expense in- successful. The first really successful underground 
curred wil l  doubtless be j ustified by the consequent conduit to be installed and operated was in Buda
increa!'e of commerce. The city of Philadelphia some Pesth, about seven or eight miles in length, and it is 
months ago appropriated $10, 000 to be expended in now being extended to 30 m iles or more. Similar sys
making preliminary surveys and maps preparatory to terns on a smaller scale are in operation in Chicago 
enlarging the Delaware and Raritan Canal, and this and Washington. The conduit to be most used will be 
has been followed by the appropriation of a like one similar to a cable conduit, with the trolley con
amount by the city of New York, for the same purpose· ductors placed at the sides in the shape of a ch annel or 
In addition to this a bill is now before Congress, hav- angle bar or rod of iron or copper, which will be divid
ing already passed the House of Representatives, pro- ed into sections and fed by underground feeders laid 
viding for the appropriation of a sufficient sum of money along the line of the road.  S hoes or brushes will con
to commence the a.ctual work. Plans are also under vey the current from the trolley wire to the motors on 
discussion to enlarge and extend the Dismal Swamp the car. Such a conduit will only be successful where 
Canal and the Albemarle and C hesapeake Canal. it is made a double trolley conduit and not depending 

The latest report of the surveyors of the Delaware on the track for the return circuit. The cost of a well 
aIllI Raritan Canal stated that the full length of the pro- built trolley conduit in the form of a cable duct will, 
po�ed new route would be 32 miles. T h e  surface eleva- in most cases, exceed that of a cable duct on straight 
tion along this route is  higher than in the case of the track, but less on curves. 
old canal. but it will  probably be selecten because it The general basis of calculation of the h orse power 
saves the building of two expensive overhead bridges. req uired for a tram way system must take into eon
The new canal will then start from Raritan Bay, cross sideration the local conditions of service, grades, 
the Raritan River about eight miles below New Bruns- curves, etc. ; but, in general, 15 to 25 horse power per 
wick and enter the Delaware River at Bordentown. car in use on the road is th e general limit of a well-de
Eleven m iles of its length will be an enlargement of the signed station, which will include the conditions for 
old canal. The other 21 m iles will be an original exca va- continuous service and operation of the plant. A road 
tion .  It will have a depth of 24 feet, a bottom width of 100 cars would therefore req uire about 2, 000 horse 
of 90 feet and a surface width of 1 60 feet. It will be power, which horse power should be divided into say 
provided with two opening locks 500 by 60 feet, and four units of 500 horse power each. The number of 
fonr lift locks with a total lift of 50 feet. The entire units in any station should be the fewest num ber which 
cost has been estimated at $12,500,000. Of this amount will give a safe and economical division of the units, 
$50,000 will be expended in deepening the channel and in a station of this kind four or five units, accord
of t.he Delaware River between Philadelphia and Bor- ing to the service and conditions, should be the stand-
dentown. ard. 

It is, furthermore, proposed to make connections T h e  old horse car road in large cities operated at a 
with the Dismal S wamp Canal, and to widen and total cost of from 18 to 25 cents per ca!' mile. One car 
deepen this canal in a simrIar way. The Dismal Swamp mile is taken as the standard for operating expenses in 
Canal commences at Deep Creek, Norfolk, Va. , and our tram way service. The heaviest item in this operat
extends in a southerl y direction to South Mills, N. C . ,  ing expense was the question of power, and this is where 
near the head waters of the Pasquotank River, which the electric road has made its heaviest gains in the re
empties into Albemarle Sound. The canal proper is duction of operating expenses. This item is reduced in 
22 miles long and 60 feet wide, and is provided with power in service to-day to a cost, under general con
five locks. It has an average depth of 8 feet. It ex- ditions, ranging from 1 to 1% cents per car mile. The 
tends from deep water to deep water. An enlarge- relative proportion of operating expenses to earnings 
ment is being planned. It is proposed to give it an I in the horse service was from 70 to 80 per cent operat
average depth of 10 feet and provide two locks, one ing expenses to gross earnings. In electric service we 
at either end, to be 250 feet long and 40 feet wide. h ave a considerable increase in our gross earnings over 
The estimated expense of these improvements will be our old horse line, whIch increase runs from 25 to 50 
$5, 000, 000. and even 100 per cent in some cases, and the operating 

Th e  Albemarle and Chesapeake Canal connects the expenses being 40 to 60 per cent of the gross earnings. 
waters of the southern branch of the ElizlI.beth River, In this operating expense we include all the operating 
which has its mouth at Norfolk, with the North Land- expenses of the road other than the fixed charges. 
ing River and North River. The canal is 14 miles The cost of building and equipping an electric road 
long and has an average d epth of 8 feet. The present is considerable. The stand ard price four years ago for 
owners propose to enhuge this to about the size of the an equipment of two 15 horse power motors and the 
others, so that large ships may pass through the en- installation of them was.$3,000 to $3, 500, The price 
tire system. to-day for two 25 horse power motors, which are much 

• •• , • superior to the former ones, is under $1,000. This gives 
RUSSIAN engineers are studying a route for a water- us a total cost of a motor car, includi ng car body, 

way to connect the Wh ite Sea with the Baltic. The truck, motors, etc. , of approximately $2, 200. A single 
total distance to be covered is about 180 miles. Part mile of roadbed construction, with 90 pound girder 
of the route is already navigable_ It is estimated that l rail, exclusive of any n e w  pavement, but i ncluding 
a un iform depth of thirty feet can be obtained along taking up of the old track and replacin g  of old pave
the entire route at a cost of $6,000,000. ment, about $7,500 per mile of single track. This 

3 
maken no allowance for special work. Overhead-line 
construction for one mile of double track, with iron 
poles, feeders, etc. , $4,000 to $5, 000 per mile; with 
wooden poles, about $3,000 or $4,000 per mile. Steam 
and electric plant for direct-connected vertical com
pound condensing plant-for steam plant, $50 to $55 
per horse power, and the electrical, $20 to $25 per horse 
power, making a total for steam and electric plant, $70 
to $80 per horse po wer. As a general summary, we 
have for the total cost of the eq uipment of the electric 
tram road-that is, the rebuilding of au old horse road 
-including power plant complete, buildings, car house, 
cars, e quipment, track, and overhead construction, 
$20,000 to $25,000 per mile of single track, according to 
the varying conditions of different cases. 

.. . . , .. 

War on the Gypsy Moth. 

Extensive preparations are being made in New Eng
land for destroying the Gypsy moth or Ocneria dispar, 
which has become of late a very serious menace to ag
riculture. An appropriation of $200,000 has been asked 
of Congress to be expended for this purpose, and it is 
expected that it will be granted. A bout 150 men will 
be employed in the work and the whole of the infested 
region will be kept, as far as possible, under const.ant 
inspection. 

The Gypsy moth is indigenous in France and was 
brought to America in 1870. Since then it has multi
plied with alarming rapidity. The moth deposits its 
eggs in clusters in sheltered places on the bark of trees 
or in cavities of stone walls, old stumps and similar 
places, but always near the plants or trees on which 
the insect feeds. Eggs are d eposited in the early fall 
and h atch early in the spring. When first hatched the 
caterpillars are less than one-fifth of an inch long, and 
when fully grown they shed th eir outer covedng and 
become pUplll. They feed only whE'n in the caterpillar 
state, whichi.lasts about ten weeks. They are noctur
nal and feed in bands and attack all kinds of shru b
bery. 

In 1892, when the first attacks upon this pest were 
('ommenced, the clusters were destroyed by scraping 
them from the trees and burning them. This plan 
was gi ven up, however, because some of the eggs were 
often scattered and lost. At present various acids and 
creosotes are used, and when the eggs are deposited 
in cavities they are destroyed by chlorine gas or fire. 
Another· plan is to brand the trees with burlaps and 
lime. Some idea of the extent of this work may be 
gained from the report made by the State Board of 
Agriculture recently. It appears from this that $101, -
411 were expended during the year 1894. O ver 200 
square miles of farm lands were infected, including 
some of the most valuable land in New England, and 
125 IW!n were employed in carrying on the work. 

... , . 

The · Pneumatic '.l'lre. 

An interesting series of experiments have been made 
recently to test the difference between the draught or 
road friction of a carriage with and without the mod
ern pneumatic tired wheels. T wo ordinary box bug
gies were employed, each being weighted to weigh 254 
pound8. On a smooth hard pine floor it was found that 
the power required to start the pneumatic tire from a 
standstill was four pounds and the power required to 
start the steel tired carriage was three pounds. Next 
an obstruction -h of an inch high was placed in front 
of each carriage, and it was found that 25 pounds was 
required to haul the steel tired carriage over the ob
struction and but 11 pounds to draw the pneumatic 
tired carriage. 

Similar experiments with obstructions of various 
kinds showed that about the same advantage was 
maintained by the pneumatic tires. To haul the t wo 
carriages over an ordinary sand road it was found that 
the steel tires required about 40 pounds and the pneu
matic about 25 pounds. A great many experiments 
of the same nature showed little or no variation in this 
proportion. 

••••• 
Gold FIlJlo&"s. 

People, says a dentist, wonder why gold is used for 
stopping, and are apt to credit the dentist with em
ploying it for his own ends, on the ground that he can 
charge more and get correspondingly larger profits 
than would be the case if he used any baser and less 
expensive metal; but, he says, in explanation, a little 
reflection would convince the suspicious ones that there 
is no ground whatever for such ideas, and that the real 
reason for using gold is that it will weld while cold, 
and will successfully resist the action of the acids and 
fluids of the mouth, hence it is unequaled as a pre
servative for the teeth. 

. .. ' . 
IN a recent issue we explained the proposed system 

of establishing an int.ernational postage stamp. It is 
already reported that Cape Colony will join this" Uni· 
versal Postal Union" on January 1, 1895. It has been 
decided that a five cent stamp will carry a letter to 
any civil ized country of any importance in the world. 
We take pleasure in announcing that at present the 
only countries not included in the union are China, 
Morocco, the Oralige Free States, and the islands of 
Ascension, St. Helena and Pitcairn. 
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4 J c itu t i f i c  �lutt i can. 
THE CURIOSITIES OF CLOCKWORK. This second glass plate is circular and at its circum -

As soon as horary instruments had been constructed ference, beh ind an ornament, there is concealed a 
an endeavor was made to utilize them at night just as toothed wheel that is sealed to it. This wheel engages 
in the daytime. Gnomons or sun dials c<mld not be with a dial train that corresponds to that of the lower 
employed for this purpose, especially in the interior of dial, so that the movement, in running, actuates the 
houses. Although the time was obtained by m eans of day and night dials at the same time. The night dial 
it plumb line held vertically opposite the pole star, this is illuminated by a lamp placed behind it. As the two 
was possible only in clear weather and in the country. glass plates are transparent, it is necessary to make 

Clepsydras, or water clocks, were then alone capable some examination in order to understand the system, 
of solving this problem, and so the idea occurred to for the two plates of glass seem to make but one, and 
illuminate them at night. It is, therefore, of clocks to form one and the same dial only. 
luminous in darkness that we are going to speak-of In our collection we have also a night lamp that 
those of which the tradition has been perpetuated to serves to show the ti me (Fig. 3), and that constitutes a 
our day, despite the most practical methods of clock- genuine clepsydra. These kinds of clocks w ere relative
work. We shall occupy ourselves here on ly with the ly common in the seventeenth century. They were es
house clock or the ornamental clock, for the iumin- pecially clocks for studies. They consisted of a lamp 
ous dial of the public docks is still of extreme utility placed at the base of a glass receptacle mounted verti
at tlle present time. cally by a screw upon a tin foot, to which it was fixed 

In 3tudying the history of clepsydras, we find that , by two strips of the same metal. 
certain of these pieces, already very complicated, were I Upon one of these latter (the one 
provided with a style of lamp that permitted of seeing facing the burner of the lamp) was 
the hour despite the darkness. Such was the clepsydra read the hours of the night cast in 
constructed in C hina, and mention of which is made relief. They began at 4 o'clock in 
in the Tchan-li, a book that dates back to the yeat· 202 the afternoon, the hour at which 
before our era. The 
same is the ca3e with 
the Arabian clepsy
dra that was in the 
mosque at Damascus 
in 1184. There were 
many others of this 
kind. The idea of 
the night light, dif
ferently applied , is 
found agaill. in clocks 
with spring move
ment from the epoch 
of the Renai�sance 
d o wn to our day. 
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descending in measure as the combustion of the oil 
proceeds, carries along with it the hand fixed upon the 
axi s  in front of the dial and thus marks the hours. 

The precision of these clocks must certainly have 
been most mediocre, whatever may have been the care 
taken to d irect the flame of the wick. A Dutch night 
lamp of the eighteenth century indicates to us a n e w  

com bination (Fig. 4) . The hours are formed in open 
work upon the metallic disk forming the dial, which 
revolves and presellts all the hours in succession be
neath a dove, which is likewise in open work and serves 
as a pOInter. A l ight placed upon the case inclosing 
the movement thus renders both the hour and the 
dove luminous in the midst of darkness. This piece, 
which is of genuine interest, is entirely of polished 
copper. The dial alone is silvered. 

In Schubler's Architecture we find engravings of 
two clocks dated 1724. One of them has a luminous 

dial that projects the 
hour directly upon 
the floor with a COIl
siderable e n l a r g e
JIlent that is effected 
by the dial itself, 
which is composed of 
a lens. The oth er is 
a true magic lantern 
w i t  h an objective 
that p I'  o j  e c t s  the 
hour upon the wall. 

These two clocks, of 
large size, are very 
richly ornamented,  
and are of a beauti
ful decorative aspect. 
although in a some
w h a t questionable 
taste. 

The idea of this 
magic lantern elock 
has been taken up 
in other proportions 
a n d  nnder various 
forms We own a 
mantel cloek dating 

We are going to 
speak of some curi
ous types in order to 
give an idea of the 
multiple llIeans em
ployed by clockmak
ers for giving the 
time at night. Figs. 5 and 6.-LANTERN CLOCK. Fi s. 7 and 8.  ILLUMINATED CLOCKS. 

back to the first em
pire (Figs. 5 and 6), 

The sixteenth cen-
tury was peculiarly proli fic 
in matters of clockwork, both 
as regards inventions and de 
coration, and we are able 
fearlessly to assert that noth
ing new has been done since, 
in the way of ingenious con
ceptions. The followin g, for 
example, is a description of 
an alarm clock invented by 
Caravagius for Andre Alciat. 

" At the moment at which 
t h e  bell struck the hours, a 
spark drawn from a flint by 
llleans of a pistol battery 
placed at the desi red spot 
fel l upon a sulphur (sic), 
whicll was ignited and light
ed the w ick of a candle." 
This kind of time piece was 
not unique, and we still find 
old specimens of it in our day. 
They are of finely chased 
gilded copper. 

Fig. 5.-Hxtern� view. Fig. 6. -Details of the internal mechanism. 

Figs. 1 to ' 4.-ANCIENT CLOCKS. 

and consisting of [1, 
copper case, having npon its 
face a magic lantern object
ive, beNnd which t here is a 
glass dial upon which the 
hours are painted. 

This transparent dial is 
actuated by an almost in
y is ible train which is run lJy 
the  movement of the cloek 
plaeed upon the upper part of 
the case. The dial of this 
movement is above the ob
jective and thus gives the 
hour d Ul'i ng the day. Behind 
the dial that is in the case 
there is a lamp which is 
Jig'hted at n ight 80 as to ob
tain a luminous projection of 
the dial of a very large dia
meter, either upon a wall 01' 
upon a screen .  

I n  Fig. 1 w e  reproduce a 
Renaissance clock of the same 
epoch in the form of a pyx. 
Beneath the dial, which is 
mounted upon a man's head 
forming a pedestal. there is a 
burner of a lamp in which is 
placed a wick that enters the 
oil contained in the body of 
the man and the foot upon 

Fig. t.-Dntch clock. Fig. 2.-Mystcrious clock. Fig. 3.-Lamp clock. Fig, 4.-Dntch illuminated clock. 

In 1828, a Mr. Rehart took 
out a patent for a magie  lan
tern serving to amplify the 
dial of a watch. Under the  
empire, many nig'ht clocks 
were brought out. The most 
common were composed of a 
metallic ring into which was 
set a ground gla:ss dial carry
ing the hours painted in black 
(Fig. 7). In the center of 
this dial there was a chased 

which it rests. It was this lamp that illuminated the 
dial at night. This piece is of gilded bronze. The 
pedestal is finely chased and the entire surface is 
covered with engraving. 

We have ill our possession a curious clock made at 
Saltzburg at the beginning of the seventeenth century 
(Fig. 2). It consists of a plate ornamented with motifs 
in repousse copper and accompanied with two d ials. 
one above the other. About the lower dial, which 
serves to show the time during the day, there is noth
ing peculiar. It is a copper disk upon which are en
graved the hours, which are indicated by a very ele
gant steel hand. 'l'Le upper dial is entirely different, 
and its composition has pretensions to the mysterious. 
The hours are printed in black upon a glass disk 
which iF fixed in the plate form ing the front of the 
case. It is, therefore, immovable. Behind this disk, 
and applied almost immediately against it. there is 
another glass plate upon which is painted a smail 
figure in black holding in its hand a wand that serves 
to mark the hours. 

the lamp was to be lighted in winter, and ended at 
7 o'clock in the morning. The glass receptacle was 
removed by unscrewing it from its foot when it became 
necessary to refill it with oil . After being p u t  back in 
place, ana the lamp having been lighted,  it was the 
level of the oil that m arked the hour in descending in 
measure as the combustion proceeded. 

M u ch later on, in 1819, a clockmaker named Gabry, 
of Liancourt, utilized the same principle for construct
ing a system of night lamp of which we possess a speci
men (Fig. 8). It is a reminiscence of the antique Indian 
(or H indoo ? )  clepsydra. It consists of two juxta
posed porcelain cylinders that communicate by a 
conduit formed at the base of the partition that 
separates them. Above this partition there rises a 
plate of iron with a dial painted upon one of its faces. 
The two vessels are filled with oil, and in the one in 
front of the dial is placed a night lamp to illuminate 
it. In the other there is suspended a float through a 
cord that passes around a pulley IlJ ounted upon a hori
zontal axis ending in the center of the dial. T h i s  float 

copper rose behind which was 
concealed a wat ch movement. A night lamp placed 
behind illnminated the hands. and the hours stood out 
in black upon the white disk 

This dial was mounted upon a foot of chased bronze 
of which the decorati ve motif varied to infinity. 
Nevertheless. as in the specimen that we reproduce, it 
was frequently in the form of a human figure. 

These different clocks are, as may be seen, somewhat 
crude. and certain of them are far from offering very 
serious guarantees of running. 

In our day night clocks of various styles have been 
constructed. B ut all this responds but imperfectly to 
the object proposed , and it may be concluded that the 
time of night will be known very much better from the 
bells of clocks than from the light that illuminates 
them. 

It is especially starting from the seventeenth cen
tury (1676) that with timepieces giving the hour at will 
the problem bas been solved. We have thus, accord· 
ing to requirements, the hour, the half, the quarter, 
and sometimes even the minute. At present the tra-
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vel ing clock, with its large bell, has had the last word 
to say of th� hour of night, and is ad vantageously 
replacing all the clocks and night ligh t  arrangements 
that have been invented since centuries.--M. Plan
chon, in La Nature. 

• • • • • 

NEW CHEMIST' S WASH BOTTLE. 

The wash bottle shown in the cuts represents one of 
a kind w h ich I have used for three years, and it has 
proved so convenient, not only for hot water wash bot
tles, b u t  also oth er wash bottles, that I think it will 
prove of intere st to your chemical readers. 

One c ut represents the bottle complete ; the other 
shows it in u�e, alld also 
shows a large scale view of 
the valve. I ts const ruction 
is ob vious. The  wire cross' 
es a piece of rubber tub
ing. W h en the wire is de
pressed it  squeezes the tub
ing against the wooden 
block on which it is  mount
ed and thus closes it  valve
fashion. 

The mid dle fi nger con
trols the wire of the valve, 
allo w ing the free use of the 
first finger to direct the 
stream-a great im prove
IIlen t on othel' similar ap
parat us. 

W h en the bottle is re
versed, the middle finger 
also controls the stream 
issu i ng from the mouth 
tu be-a very convenient 
feature. 

$ C itu t i f ic �mtrican. 
cabbage leaf, but not the fleshy mid-rib, and fresh or 
dried fru its, cooked without sugar, such as apples, 
peach es, plums, prunes, prunellas. 

A l i tt le  cheese is permissible ;  coffee, tea, skimmed 
milk or butterm ilk after eat ing, as stated. Exercise 
should be taken, running being most effectual, before 
breakfast or before going to bed. 

. . . ' . 
Healthfu lness of Bicycling. 

An interesting paper was read recentl y before the 
New York Academy of Medicine. on " Th e  Influence 
of th e Bicyde in  Health and in Disease, '" and some 
very important statistics were presenteu. The paper 
warmly recom mended the wheel as a means of 

5 
the well-known engine makers, Messrs . Robey & Co. , 
Limited, of the Globe Works, Lincoln. The cylinders 

are placed side by side, with the fly wheel in the cen
tel'. The diameter of the high pressure cylinder is  
24 in. ,  low pressnre 40 in. ,  and stroke 48 in. ; and with 
a steam pressure of 100 lb. per square inch the engine 
wi ll, when condensing, give off 900 ind icated horse 
power. A condenser, of the injection type, worked by 
an extension of the lo w pressure piston rod through 
a rocking lever, is placed at the rear of the low pres
sure cylinder, and at a lower level ; the air pumps are 

single actin g, two in num 
bel', each 23�� in. diameter. 
The main s haft is exceed
ingly massive, being 15% 
in. diameter in the center, 
the main bearings being 
12 in. diameter by 24 in. 
long, thus giving am ple 
bearing surface. 

The power is transmit

ted by means of a fly wheel, 
18 ft. diameter, grooved for 
fourteen ropes, 1% in. dia
meter, and the rim is built 
up of ten segments, the 
latter being carried by ten 
arlOS, which are fastened 
in the central boss by 
double cotters. The main 
feature, h owever, in this 
engine is the tri p  vah'e 
gea r, w hich is Richardson 
and Rowland's patent, and 
works with a smooth ness 

.........", and precision which leaves 
nothing to be desired. The 

� inlet valves on the h igh 
pressure cylinder are of 
the double beat type, and ..... III ••••• ilII.ilia ••••••••• r' are actuated by tri p le vers, 
which again receive th eir 

After a sh ort use of the 
bottle, one soon becomes 
accustomed to the mech 
anism, so that the mouth 
and hand work together. 
'fhe air cham bpI' ordinarily 
above th e  water is s uffici-

WASH BOTTLE IN USE, W ITH VIEW OF VALVE. NEW WASH BOTTLE, 
motion from a cross shaft 
driven from the wain shaft 
of the engine by cut gear

ent to eject the water for five or ten minutes, and with 
the h ot water bot t le it i s  only necessary to shake the 
water, and the steam liberated is ample to force the 
water from the top. Another great ad vantage is that 
one runs no risk Df burning the mouth , as the valve 
prevents the steam returning until the mouth is re-
moved. GEO. C. JAMES, Chemist. 

• t • • • 

Inve nti o n s  Rednce the C o st of B uiJding. 

The Real Estate Record commented some time ago 
u pon the i mmense red uction that h as been made w ithin 
the last decade in the cost of building. Office build
ings that cost $1. 50 per cubic foot, and even more, can 
be produced by modern m ethods fOI' 30 or 40 cents a 
cubic foot. This reduction in cost is due in no slight 
measure to the employment of mechanical devices in 
bui lding operations. The hod carrier, elevator, der
rick, and other d evices worked by steam , which h ave 
superseded thA slow hand labor, are too well kno wn to 
be mentioned. The employment of st eam power in the 
mech anical op<:>ration of build ing has, however, by no 
means reached its limit. At the Ne w York b uilding, n o w  
erecting o n  the block front between Waverly Place and 
Washington Place, pass-
ers-by may see a steam 
stone crusher at work pre
paring material for the 
foundation. A few hands 
are able to do with pre 
cision an amount of work 
which formerl y req uired a 
slllall regi ment of men. On 
thA line of the n e w  Lexing
ton Avenue cable road a 
ce llJ ent stone mixer worked 
by steam is in operation, 
and attracts the attention 
of passers -by. 

For Obesity. 

'rake no water or other 
fluid at any t ime, says the 
Medical Times a ,nd Regis
ter, except one cup of any 
desi�d hot dri nk, j ust be· 
fore ri si n g  from th e table. 
Use no liq uids while eat
ing. A void sugar, n uts, 
aud pastry. Eat noth i ng 
between meals. Confine 
the diet to lean beef, mut
ton, chicken, turkey, fish , 
eggs, oysters, with one 
slice of stale bread well 
di pped, the bulk of the 
meal being of tomatoes, 
celery, spinach, turn ips, 

healthful exercise. The conclusions were based upon 
examinations of a number of men who had used the 
wheel con stantly for periods varying from five to fi fteen 
years. D uring t h is t ime each of these riders had rid
den more than 5,000 lll iles and less th an 30, 000 miles. 
It was fonnd that the ave:i."age che:;t expansi on of these 
riders wa� 1 4-7 inches. The chest of the average 
man expands only one inch . In th e streugth and gen
eral condition of the heart the bi cyclists h ad a similar 
advanta ge, and a considerably increased lung power 

was also otiserved. There was also n oticeable an 
harmonious development of all the muscl es, and i n  
no case was any deformat ion o f  t h e  spinal colum n  01' 
other part to be found . The cri tici:;;m that the con
tinued use of the w h eel merely develops thf-l m uscles 
of  the legs at the expense of other parts  was not 
found to be true in any of these cases. The writer of 
the paper, however, condemned long distance racing 
as inj urious, and offered a general .caution against 
excessive and exhaustive feats of bicycle riding. 

. . .  , . 
NINE HUNDRED HORSE POWER CO MPOUND EN GINE. 

The engine here illustrated is a fine specimen of 
lllodern engin eering, and has been manufactured by 

NINE HUNDRED HORSE POWER COMPOUND ENGINE. 

ing. The tri ppers which lift the valve are coupled 
to the governor, which by means of a simple motion 
adj usts the cut-off from zero to %, by sli ding the 
tripper into l onger or shorter communication with 
the tripping lever. This arrangement has been 
found in numerous examples to be most effect ive, 
and controls the speed of the engine with in less than 
one per cent on ordinary variations in load. The 
exhaust valves a l e  underneath the cylinders and h ave 
large openings with a very small movement, thus 
giving a free exh aust, and draining the cyli nders 
effectuall y . A large receiver is situated between 
the two cylin o erE', into w h ich the high pressure ex
hausts ; h ere it i� reheated by means of a live steam 
coil, and enters th e  low pressure cylinder at a sligh tly 
enhanced pressure. 

The economy of  �team consum ption in this type of 
engine has been proved to be very considerable, and 
with the engine illustrated the consumpt ion has been 
brough t to the l o west prac ticable point. As a proof 
of the accurate balancing of al l parts, the e n gine 

was erected on a temporary foundation of ti mber 
an d  moulding boxes, at a height of 10 ft. from t h e  
ground level. a n d  o n  t h i s  slight foun d lttion r u n  at 

the full speed of 75 rev
olutions per minute, w ith 
scarcely any perceptible 
vibration . The engine is 
for driving a large mill in 
Russia, and has been spe
cially designed to render 
transport easier, the girder 
bed being made in two 
halves , and bolted securely 
together, and a foot pla ced 
in the cen ter, whereby ab

solute rigid ity  i s  obtai ned . 
T h e  fly w h eel has been 
turned dead true, a re�ult 
seldom 0 b t a i n e d with 
equal accuracy with so 
large a ,  wheel.  We are in 
debted to th e Engineer, 
London, for our cut and 
the above particulars. 

-� ... ---

MORTUARY tables show 
that th e  avera ge duration 
of the l i fe of women, in 

E u r 0 p e a n countries, is 
something less than th at 
of men . Notwithstanding 
thi s  fact, of the list of 
centenarian s collected by 
t h e  B ritish A ssodation 
a fraction over two-thirds 
were women. 
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The Light oC the Future. 

Dr. Palaz, in his work on photometry.- remarks that 
to improve the optical efficiency of light sources .. there 
«hould only be produced such vibrations of the ether 
as are susceptible of affecting.the retina," or vibrations 
h aving a wave length between 0 '81J-l and 0 '36J-l -J-l be
ing 0 '001 mm. The problem thus is not a complicated 
one as far as its statement is concerned, and when we 
learn that the greater part of the energy of the voltaic 
arc is lost in heat at a wave length of only 1 '16J-l, we filee 
that the question of producing " cold light " resolves 
itself into one of reducing this wave length less than 
50 per cent. Unfortunately it too often h appens that 
what to nature is but  a minute interval in the conrse 
of a phenomenon is yet the entire extent that the 
powers of man are permitted to affect. In the present 
instance there is, however, a growing hope that hnman 
endeavor will finally succeed in so directing tbe motion 
of the ether that the nnmerically slight reduction 
necessary in the wave length of vibratory energy may 
be obtained. In this connection it is interesting to 
compare the various sources of light with relation to 
the proportion of their vibratory energy utilized in 
producing the sensation of light. As we know the 
amount of energy contained in a given w eight or vol
ume of oil and gas and also the corresponding amount 
of light produced, it is a simple matter to express the 
unit of light given by these illuminants in watts. We 

, thus find that an oil flame requires about 42 watts of 
energy per candle power emitted, and the ordinary gas 
jet 93 watts; with the incandescent lamp and voltaic 
arc these figures are 3 '1  and 0 '8 watts respectively. 
Accepting the efficiency gi ven by Weber of the incan
descent lamp at normal candle power-l per cent-the 
optical efficiencies of the above sources are, therefore. 
0 '07. 0 '03, 1 '0 and 4 per cent respectively, while Dr. 
Palaz quotes the efficiency of the magnesium lamp at 
15 per cent and that of the Geissler tube at 32 '7 per 
cent. The gas flame, therefore, dissipates 99'3 per cent 
of itl:' energy in vibrations that do not produce the sen
sation of light, and the maxim um dissi pation occurs at 
a wave length of 1 '6,u, the corresponding maximum of 
the voltaic arc being 1 ·16J-l. 

We see from the above that high optical efficiencies 
are obtained in three ways-by a high degree of incan · 
descence of carbon and of magnesium and by vibratory 
motion set up in the ether by an electric discharge 
through a Geissler tube. With carbon as a material 
we cannot expect a greater efficiency of the arc lamp 
than at presen t. as it has been shown that the tem
perature of the crater cannot be increased (unless un
der pressure), since it now corresponds to the point of 
vaporization, while the incandescence of the carbon 
filament has also probably reached a practical limit. 
The only chance of improvement in this direction, 
then, seems to lie in the utilization of a material which 
may be raised to a higher temperature and incandes
cence than carbon. or, like magnesium, will at a given 
temperature give off a much larger number of luminous 
rays than carbon. The experiments of Tesla and Ebert 
in producing the requisite rate of etheric vibration by 
electrical instead of thermal means contain the great
est promise, even if the efficiency of the Geissler tube 
is merely attained in a practical light. and there is 
hope that it may extend much further than this. 
Finally. it is not impossible that we may even solve the 
mystery of the light of the firefly, which would be the 
most perfect solution of  the problem. Langley finds 
that all of the radiations emitted from this source have a 
wave length between 0 '45J-l and 0 '65J-l, and therefore the 
optical efficiency is probably 100 per ceni. -Electrical 
World. 

• • • • •  
Inte rnational Copyright Abuses to be ReCormed. 

Representative Hicks, of Pennsylvania, has intro
ducf::d in the House a bill aimed at the most flagrant 
abuse that has grown up under the international 
copyright law. 

That law gives to foreign authors copyright on con
dition that their productions be published here from 
type set or plates made in the United States. The 
same condition is imposed in the case of musical com · 
positions. photographs, and lithographs. The plates 
or negatives must be made in this country and the 
copies printed from them here. 

But, curiously enough, no such requirement is made 
in the case of engravings or etchings. Foreign pub
lishing houses have not been slow to take advantage 
of this omission by claiming copyright for engravings, 
etchings, drawings, woodcuts, etc. , when neither the 
plates have been made nor even the copies printed in 
this country. Not only have they claimed such copy
right, but they have threatened and brought suits for 
its alleged infringement and demanded damages in 
ridiculously high sums. 

It must be obvious to every fair and intelligent mind 
'chat there is no good reason for this marked discrim
ination of foreign art as against literary and musical 
copyright. That the discrimination opens the door to 
intolerable abuses is shown by experience. It is a 
standing menace to reputable American newspaper, 
magazine, and book publishers. any one of whom may 
at any time become the victim of unwarranted and 

J t itut if it �mtritau. 
vexatious litigation for having innocently reproduced 
from some foreign publication an illustration not sup
posed to be entitled to copyright. Such suits may 
even in unscrupulous hands become the weapons of 
attem pted blackmail by carrying a demand for excessive 
damages only for the purpose of securing a smaller 
sum by way of compromise. 

A law which thus invites abusive litigation, which is  
taken advantage of by foreign speculators and their 
American attorneys to harass American publishers, is 
neither to the interest nor the credit of the United 
States, and hence should be amended at once. What
e ver may be said in favor of granting protection to 
foreign art productions, experience has proved that 
more harm than good has come from the operation of 
the law, and that the interests of this countl'y will be 
promoted by p utting a prompt veto on the abuses it 
encourages. 

This can be done only by amending the law so as to 
give copyright to foreign art productions on the same 
condition it is given to foreign literary and musical 
productions-namely, that the plates be made and the 
copies printed in this C(;mntry. To say that the pro
posed amendment will operate only to the advantage 
of piratical publishers is nonsense. Its purpose is and 
its effect must be the suppression of abusive litigation, 
to which all reputable publishers are now exposed, and 
from which many have already suffered. 

The Hicks bill is a timely measure, designed to im
prove the copyright law. and hence should receive the 
!tupport of all who have in this matter American inter
ests at heart. -N. Y. Herald. 

... , . , . 
Th e New Element. 

The London Times says : " There was an unusually 
large attendance at the meeting of the Chemical So
ciety last night (December 13), in anticipation of a dis
cussion upon the new element announced by Lord 
Rayleigh at the meeting of the British Association. 
None of the scien tific societies were at that time in ses
sion, but our readers may remember that a certain 
amount of discussion on the subject took place in our 
columns. In the five months that have elapsed since 
the announcement was made, chemists naturally sup
posed that definite and unassailable conclusions would 
have been reached. This expectation was naturally 
very powerfully confirmed by the language of the 
president of the Royal Society, who in his presidential 
address treated the discovery as fully authenticated, 
and described it as the greatest scil.)ntific event of the 
y ear. It was, therefore, a serious disappointment to 
the Chem ical Society to discover last night that not 
one of the men known to have b een engaged in work
ing at the new element came forward to give informa
tion as to results so unequivocally proclaimed. Some 
astonishment was also felt when the president of the 
society observed that a good deal of feeling had been 
called forth by this question, notwithstanding its purely 
scientific character. 

"It was eviden t from his remarks that the discoverers 
of the Ilew element are anxious to forbid discussion. 
on the extraordinary ground that, as they have not 
published their conclusions, discussion can proceed 
only upon private and confidential information. It is 
obvious, as he pointed out, that when chemists are in
formed th at they h ave entirely failed to comprehend 
the constitution of a substance upon which they have 
bestowed so much labor as has been expended on the 
atmosphere, they have an indefeasible right to carry 
out whatever exp�iments they may think fit. More
over, it is absurd after not on1y the fact of the dis
covery but details of th e preparation and properties of 
the new element have appeared in public reports, to 
pretend that there is any breach of social or scientific 
etiq uette in discussing them. Why the discoverers 
should impose on themselves and seek to impose upon 
others this extraordinMY reticence concerning what 
has been heralded on the highest authority as the 
greatest scientific event of the year is more than any 
one seems prepared to explain.  If there were any 
question of robbing them of their discovery, it would 
be another matter; but, on the contrary, the accept
ance and discussion of the annOUllcements made to 
the British ASf>ociation and to the Royal Society are 
the very best means of securing to them whatever 
credit may accrue from their researches. 

"Professor De war described last night the methods of 
applying liquid ,tir to the investigation of the proper
ties of gases. It appears from his experiments that 
chemically prepared nitrogen liquefies at the same tem
peratnre and boil!! off at the same rate as nitrogen ob
tained from the atmosphere. Yet, according to the 
discoverers of the new element, one contains a sub
stance which is not present in the other, the density of 
which is  nearly half as great again as that of nitrogen. 
It follows either that the new substance does not 
liquefy at all, even at temperatures which condense 
much rarer gases, or that it behaves in exactly the 
same manner as nitrogen. Chemists will fully appre
ciate the extreme singularity of a substance with the 
assigned density which fulfills either condition. It is 
not too m uch to say that its discovery would revo
lutionize chemical theory. But the whole question be-
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comes infinitely more obscure if, a s  seems t o  be the 
case, chemically prepared nitrogen passed over red-hot 
magnesium behaves in a manner undistinguishable 
from that of atmospheric ,nitrogen treated in the same 
manner. Confirmation of this result would at once 
prove that the new substance is a manufaetured pro
duct which may, indeed, be present in the atmosphere, 
b ut cannot be a new element. With these grave un
certainties brooding over their discovery, it is remark
able that Lord Rayleigh and Professor Ramsay should 
prefer to keep silence, although all doubts might have 
been settled almost in as many days as months have 
elapsed since the announcement to the British Asso
ciation." 

• • • • • 
Science Notes. 

From the Boston Commonwealth we take the fol
lowing : 

Before a recent meeting of the Parker Memorial 
Science Class, Prof. A. E. Dolbear considered the pos
sibilities of matter, which in the light of .the most re
cent investigations is of exceeding in terest. He said 
that the kind of phenomena which one expects from 
matter depends largely upon what are assumed to be 
the properties of matter. It was once thought that 
matter itself was altogether inert and lifeless, and 
forces of different kinds were believed to be necessary 
in order to h ave it do anything. Now we are aware 
that this notion is erroneous. A lump of coal weigh
ing a pound possesses energy enough to l ift its weight 
nearly two thousand miles high. Every particle of 
matter is constantly exerting its influence upon every 
other particle of matter, no matter how far apart they 
may be, and if left to themselves, will come together. 

The power to do this is inherent in matter and not 
in forces external to it, so that one after another the 
so-called forces have been given up, as representing 
anything more than some sort of motion. There is 
left, then, only matter and ether and various forms of 
motion to account for the different phenomena in 
nature. Even what are called organic phenomena, 
such as belong to living things, have no other ante
cedents. 

These new considerations have made it necessary to 
recast our opinion concerning m atter and its possibili
ties. Instead of the hard, round, inert particles of the 
older philosophers, we have now the vortex ring theory 
of atoms, which considers them as rotating rings of 
ether. since such rings exhibit many of the qualities 
possessed by matter. But this view makes atoms 
dynamic individuals possessing energy and capable of 
doing many things. The phenomena of crystals and 
some of the lower orders of animal life show such simi
larity as to give one the impression that the former are 
in some degree living things. and there is a growing 
conviction. among those who stud y molecular phe
nomena, that matter is really itself alive and that in
telligence is in some way associated with it, so as to 
make thp. difference between the atom and man only 
one of degree. 

A very interesting lecture was that recently given by 
Miss  Charlotte W. Hawes, the subject of which was 
"Music in Nature." Miss Hawes has a way of her own in 
approaching her subjects, and her enthusiasm, her i m
pressive manner, as well as the range of the information 
which she imparts, give ler lectures great interest even 
aside from their m uslcal character. In the present in
stance she showed how nature is everywhere musical; 
that the most com mon and simple actions produced 
musical and harmonious sounds, from the patter of 
berries from the measure into the pan to the grand 
tones of the waves beating upon the beach. The 
brooks, the winds, the trees, the raindrops, all of these , 
are musical; and as to the birds. they have often sug
gested to musicians the themes which have been so 
well developed. ,. Pleyel's Hymn" is but the setting 
of t h e  song of  a little bird. From such things the rude 
musicians drew their inspirations, and in these our 
musicians have found a basis. In the midst of a shower, 
Handel sought shelter in a blacksmith shop, and the 
clink of metal upon metal-the hammer striking th e 
iron or the anvil-suggested to him a new spirit to a 
familiar tune. 

Incidental to the lecture were many illustrations, in
strumental, vocal, and imitative. 

.. I e  . ..  
Remarkable Mirage. 

The people of Port. Huron witnessed a remarkable 
mirage on December 25. showing the Canadian bank 
of the St. Clair River for abont thirteen mile� q,nd 
both banks from Marysville to what is known a8 Ic
Gregor's Point, a mile below the Oakland House. At 
7:110 o'clock in the morning, on looking to the south, 
Port Huron people could see Sarnia reflected in the 
clouds, and even the ferryboats as they crossed the 
river. The frame houses stood out boldly, making an 
exceedingly pretty panorama. Following along to the 
west., Stag Island appeared, and from there to a point 
a mile below the Oakland House b oth banks of the St. 
Clair River were visible. St. Clair City was clearly 
outlined upon the sky, and smoke could be seen as
cending from the tops of several smokestacks. The 
mirage was visible for more than an hour. 
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Helen Keller. 

The slender young girl in her dainty little white 
evening dress, who, despite the fact that she is blind 
and deaf and was unable, until within a few years, to 
utter articulate sounds, stood in the parlors of the 
Wright-H umason School, at No. 42 West Seventy-sixth 
Street, New York, recently and received her guests with 
as animated conversation as if her short life had been 
one continuous stretch of social impressions enough to 
crowd five senses, has excited interest all over the 
world. 

Although only fourteen years old, Helen Keller has a 
wider range of information than has sifted into the 
minds of the vast majority of men through their un
impaired senses, sometimes when their hair has sil
vered. 

She was not born blind, and deaf, and mute, but 
lost t h e  use of these faculties through scarlet fever at 
the age of eighteen months. She later regained the 
ability to speak through the · instruction tending to 
make her form ulate words, even though unable to hear 
the sound. 

Miss Sullivan, who went to her when she was seven 
years old, has been her constant companion and teach
er ever since. 

The marvelous dexterity which Helen is acquiring 
in the reading of speech and conversation by sim ply 
placing her fingers on the lips of the speaker is equal
ed by t h e  read iness with which she repeats accurately 
the words which are spoken to her. 

As various persons of social and literary prominence 
paid their respects to her she talked with them upon 
topics of mutual interest. When Edmund Clarence 
Sted man approached and began a con versation, 
she surprised him by repeating one of his poems, 
and was equal l y  well prepared to prove to Rich ard 
Watson Gilder her familiarity with his dainty songs. 

From a large vol ume of Tennyson in the raised letter 
of print of the bl ind she read several stanzas of " In 
Memoriam." When asked if she preferred that to 
others of that author's poems, she repl ied : " Oh, no ! 
I like it, but not the best, because it is so full of sor
row. I am very fond of • Dora ' and • The Princess, ' 
but it is very h ard to say which 1 like best. 1 think 
the one I love most is a very short one-one of only 
I>ix lines, "  and t urning upward a face filled with ex 
quisite purity, she repeated : 

Flower in the crannied wall, 
I pluck yon out of the crannies ; 

J citutific �mtrtcan. 
The Stealll Yaeht Glralda. 

Mr. McCalmont's twin screw steam yacht Giralda. 
built in England, is reported as being a most remark
able vessel. She combines all the features of a first 
class pleasure yacht with the speed of the fastest ocean
going steamers within the compass of 1, 508 tons yacht 
measurement;  and she has a coal-carrying capacity en
abling her to make a voyage of over 3, 500 nauticai 
miles at a speed of 15 knots, or of nearly 6,000 nautical 
miles at a speed of 12 knots. Upon the measured mile 
upon the Clyde she realized a speed of 20 ·9 knots, and 
she approached the same speed in a lengthened run in 
the Sole nt. It has been hitherto held that the capacity 
of an ocean-going steamer was n ecessary to provide 
engine power for a speed of over 20 knots, if in addition 
to the boilers and coal bunkers there should be pro
vided the ordinary complement of staterooms. Her 
trials have also provided some interesting data on the 
question of vibration. At 17 knots the vibration is ex

cessive, but below and above that speed the vibration 
disappears. Two Gardner guns and four Hotchkiss 
guns, with two electric search lights of Admiralty pat
tern, assist the coneeption of an amateur cruiser; and 
the crew of sixty naval reserve men, procured from the 
Orient service, encourage the idea that, although a 
private yacht, the Giralda m ay be regarded as at any 
time available as an Admiralty dispatch boat. The 
vessel has been designed and construeted by the Fair
field Company, at Govan . Mr. McCal mont holds a 
master's certificate and navigates the boat himself. 

A frican Volcanoe8. 

In 1891, when Emin Pasha started west from Victoria 
N yanza on the journey that ended in his violent death, 
he and his corn rad!', Dr. Stuhlmann, were the first 
wh ite men to see the big mountain Mfumbiro. 120 mill'S 
from the lake which Capt. Speke, many years before. 
had placed on his map on native information. They 
found that Mfum biro was not an isolated cone, but 
the most eastern of a hitherto unknown range of vol
canic origin. Their first purpose was to determine the 
outlines of Lake Albert Ed ward, and they did not 
stop to explore these mountains ; but Dr. Stuhlmann 
sent home an i nteresting report of the natives that 
Virunga, the most western summit of the chain, was a 
fire mountain, from whose top smoke was often seen 
to iss� and from which noises were heard like the 
bellowing of cattle. 

On December 8 a cablegram reached Europe from 
Count von Gotzen, the German explorer, announcin g  

7 
large as Lake Albert Ed ward. Its outlet is supposed to 
be the Rusisi River, which enterl'! the north end of 
Lake Tanganyika. 

It is too early to regard the large prizes of African 
discovery as all won when such interesting and impor
tant results reward research as those attained by the 
latest traveler across Airica.-N. Y. Sun. 

... 4 . '  --
Swallowing Alive. 

The recent strange incident at the Zoological Gar
dens, London, when a boa nine feet in length swal
lowed a companion of eight feet, has recalled many 
wonderful stories of similar k ind. A few years ago a 
python of huge size �eized a boa, and would have swal
lowed it entire but for the energetic exertions of Mr. 
Bartlett and of the keeper of the serpent houfiOe. Sev
eral cases have been since narrated, sometimes by eye 
witnesses. 

Mr. Wells, the marine superintendent of the Brighton 
Aquarium, in a letter, says that " fishes are as often 
notable for extraordinary swallowing as snakes and 
reptiles. Some years ago there were three large pike 
in one of the tanks h ere, from 18 to 28 lb. The pike 
of 28,lb. s wallowed his com panion of 18 Ib. , but the vic
tim proved too long for him, so the tail projected out 
of his  mouth. After �everal days, as digestion went 
on, the whole of the tail d isappeared. Last summer a 
conger eel swallowed a large dog-fish and kept it down, 
though it was s wallowed tail first, which is very u nusu
al with fishes. " 

Many will remember the curious adventure at the 
Brighton Aquarium. when a dog-fish swallowed a large 
octopus. The octopus was in the adjoining tank, and 
during the night climbed over the glass wall in seareh 
of prey. A dog-fish seized and swallowed the formidable 
intruder. The specimen was for many years exhibite d ,  
b ut has n o w  disappeared, possibly from the cost alld 
trouble involved i n  preserving the contents of the im
mense jar.-Public Opinion. 

Japanese Troops. 

Rear-Admiral Belknap, of our navy, now in retire-
ment, says : 

. .  There is not one ineident of personal prowess or of 
individual valor in the annals of England that may not 
be matched by a similar deed of courage and heroism 
in the annals of Japan. The great sea fight of Dem
N 0-U ra was as significant and more hotly contested 
than the battle of Trafalgar. No British force has ever 
met on the field of battle an Oriental race at all the Hold you there, root and all, i n  my hand, 

Little flower ; but if I could understand 
What you are, root and all, and all in all, 
I should know what God and man is. 

The slight touch of her finger tips as her friends 
passed before her s upplied her wonderful memory 
with the m aterial for recognition, and as they bade 
her good night she took each by the hand. and with 
a slight touch of her hand to the face, with courteous 
phrases and kindly wishes, bade each by name good 
night. 

One of the most impressible features in her attitude 
to h er more fortunate fellows-more fortunate so far 
as receptive faculties are concerned-is her extremely 
lo vable disposition. which accords so well with the 
look of perfect happiness upon her face and her laugh
i n g  air of freedom from care. 

his arrival on the lower Congo, after crossing Africa equal of the Japanese in martial character and in
from east to west. About the same time a letter he trepid spirit. Her army to-day is the equal of the 
had written in central Africa in June last arrived. It British army in organization and equipment, superior 
contained brief but interesting details of his visit to to it in homogeneity. mobility, and discipline. She 
Mount Virunga. There have been reports of plu tonic has seen, this long while, the British squeeze upon the 
activity among the Rif Mountains, in northwestern throat of China and the brntal means used to ac
Morocco, but the hostile natives h ave prevented complish it, and she does not mean that snch fate shaH 
investigation. The subterranean forces that formed overtake her, i f  stout hearts and strong arms can pre
the great trough and piled up mountains of lava vent it. No British minister will hereafter attem pt to 
and ashes east of the great lakes show, by solfataras, enact the meddling and menacing part of a Parkes at 
hot springs, and other phenomena. that they are not Tokio, nor will any British fleet bombard with i m
yet entirely spent. B ut until the discovery of Mount punity a second Tengoshi ma. The sun does not shine 
Virunga no active volcano was known to exist in on a more determined or intrepid race than that of 
Africa. Japan. The martial spirit of Japan antedates that of 

• • .. 

While still far away Count von Gotzen saw a thin Britain, and hereafter. whether on land or sea, the 
column of smoke ascending from the principal crater, arch robber of the universe will find all she cares to 
and later he found that the rim of this orifice is 11, 400 m()et if she comes into hostile contact with the forces 

'J'be Susquebanna Rive ..  to be Harnessed. feet above the sea. The volcano, therefore, is not of Dai Nippon." 
An ambitious plan for utilizing the waters of the a snow mountain, and is not 80 tall as its near

S usqueh anna River a s  a mean s of generating electric est neighbor on the east, which, according to 
power is about to be carried out. A certificate of i n- Stuhlmann, is about 13, 000 f!'et high. It took Von 
corporation has recently been granted to the S nsque- Gotzen several days to force a passage through the 
hanna River Electric Company and work is to be com- dense forest and to scale the steep moun tain side. 
menced as soon as the spring freshets are over. The At last he stood upon the edge of the crater and look
surveys have already been completed. It is proposed ed down upon a most interesting spectacle. 
to dam the Susquehanna River near Conowingo, The crater is about a mile in diameter, and the top of 
Maryland, and erect a large electric powe r house, the encircling wall, on which the explorer stood, is 
similar to the one uow in operation at Niagara Falls. about 160 feet above the crater floor. The inner side 
T he power obtained in this way will be supplied to of the wall was too steep for comfortable descent, and 
Ph iladelphia, Wilmington and Baltimore, and other in view of what was going on at the bottom ,  there was 
intermediate points. It is  expected that it will be absolutely no temptation to make the journey. 

• j . 1  • 

Typhoid Crom Oysters. 
Dr. Charles A. Lindsley, of New Haven, secretary of 

the Connecticut State Board of Health, says that, be
yond the shadow of a doubt, the epidemic of typhoid 
fever at Wesleyan University, at Middletown, Conn. ,  
could b e  traced t o  oysters infected with the germs of 
disease. 

It has been ascertained, he said, that the oysters pro
vided for a series of banquets at the university had 
been placed in a portion of the Quinepiac River to fat 
ten. The fattening ground is close to the house of the 
dealer from whom the oysters for Middletown COl18ump
tion were obtaiued, and it was learned that two mem
bers of the dealer's family had suffered from the fever, 
and that excreta had been discharged into a sewer 
which empties into the ri ver close to the place where 
the oysters h ad been placed. 

used extensively in operating street railways and elec- The yellow-hued bot tom of the crater floor was as 
tric lights. Th e  land at the proposed site of the dam smooth as the surface of a lake, and the explorer be
nas been purchased and the plans have been made for lieves he was looking down upon an expanse of molten 
an immense plant. The capital stock of the company

' 
lava. Above this smooth surface rose the walls of two 

has been placed for the present at $100, 000, but it is orifices, as regularly formed as though they had been 
und erstood that the Westinghouse Electric Company made of masonry. From th e  more northern of the 
are behind the project and that the eapital will be in- t wo orifices, which was over 300 feet in diameter, a • • • 
creased, when the work is to be commenced, to several small volume of smoke was issuing, accompanied by Aft·jean Saltpeter. 

m illions of dollars. It is expected that the company a noise that sounded like the roll of distant thunder. Deposits of saltpeter that promise to be the most 
will be prepared to supply power to the several cities There were unmistakable indications that outside of valuable in existence have been discovered in Cape 
by January 1, 1896. this crater another center of eruption exists on the Colony. They are claimed to be true potassium nitrate, 

.. • • , .. west side of the mountain, but the explorer was un- which is one of the chief ingredients of gunpOWder, 
Natural Gas at 1 .000 lb. to the Square Inch .  able to push through the woods to reach it. and is worth about $80 a ton. The principal supply at 
At Martin sville, Va. , on December 20, while Captain For some years a little lake h as appeared on the present is from Chile, but the " Chile saltpeter, " as it 

.r ames Clegg, foreman of a pipe line ga.ng for the New maps some distance south of the place t.his  volcano , is called, has to undergo a costly chemical process be
Martinsville Natural Gas Com pany, was calking a has been found to occupy. It is Lake Kivu, seen by I fore use. Nitrate of potash is found in but slllall  
pipe under a thousand pounds direct pressure, the pipe no white man until Von Gotzen stood on its shores quantities as a rule, as it is soluble in water, and is, 
burst, throwing Captain Clegg nearly 100 feet into the soon after he had looked down into the smoking cra- therefore, washed out of the soil by the rain. The d ry
air and killing him instantly, his neck being broken. ter. He says the lake stretched away before him like ness of the South African climate is supposed to ac
Half a dozen other workmen about him were knocked I a sea, and, though it was a clear day, he could not see count for the richness of the latest find. w hich , it is 
down and severely injured. its southern shores. He believes the lake is almost as stated, will reduce the price of the mineral onlil-half. 
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THE UN ITED STATES BATTLE SHIP INDIANA. 

We illustrate the battle ship Indian a at sea, show
ing one of the three most powerful additions yet 
made to our navy, the war ships of the Oregon type. 
The Indiana, Oregon and Massachusetts are sister 
ships, the type taking name from the Western State. 
The three ships were authorized by act of Congress 
dated June 30, 1891. 

The keel of the Indiana was laid at William Cramp 
& Sons' yard in Philadelphia in 1891, and the vessel 
was launched February 25, 1893. The general dimen
sions are as follows : Length on load water line, 348 
feet ; width, 69 feet 3 inches ; draught, 24 feet ; dis
placement, 10, 200 tons. The engiues of 9, 000 in di
cated h orse power, of vertical 

-
triple expansion type, 

drive twin screws. Th e  coal room capacity is 400 
tons, to which must be added a bunker capacity 
of 1,800 tons. Th e  contract speed is  fifteen knots, 
which was exceeded on the preliminary trial trip last 
March. 

Th e  armament consists of four lS-inch, eight 8 "inch 
and four 6-inch breech-loading rifles, with a secondary 
battery of twenty 6-pounder and six 1-pounder rapid
firing guns and four Gatling guns_ 

The ship is  very heavily armored. Her side plates are 

J , itut ifi, �UltrinlU. 
8-inch guns occupy four smaller turrets on top of the 
central superstructure, one near each corner. Six tor
pedo tubes and a fighting mast are provided. The 
ship is considered about as powerful as any vessel 
afloat. 

The ship is furnished with a complete outfit of 
Blake pumps, including independent air pumps for 
the main condensers, main and auxiliary feed pumps, 
main and auxiliary fire pumps, bilge pu mps and others. 

. ' . '  . 
New S u gal' Process • • 

Th e  Barbados Herald says : Rolling mills have 
hitherto been the means universally employed for the 
separation of the saccharine from the cane, but under 
the most favorable conditions, and after double and 
even treble millings, from 10 to 13 per cent of the sac
charine is stil l  retained in the tiber, or, as it is called, 
megass. 

The new machine is designed and patented by Mr. 
D. Drummond. The results of the most recent test 
cannot be got for some days, but in several preliminary 
trials the issue was of the most satisfactory descrip
tion. With cane that had been cut for over two 
months t h e  mach i n e  succeeded i n  extractin g  within 
less than 8 per cent of the total juice, and the megass, 

(JANUARY 5, 1 895. 
Allle l'lcan A I'JD OI' Plates. 

When, in June, 1887, after a careful inquiry by an 
official COlD mission, our government found it neces
sary to place an order with European manufacturers 
for several thousand tons of armor plates for our new 
navy, the announcement was received by the public 
with expressions of ill-concealed disappointment and 
mortification. It was some com pensation for this 
feeling when it was stated, almost sim ultaneously, 
that the government had also placed a large home 
order for armor plates with the Bethlehem works, 
under such conditions as would enable the compan y 

to secure the appliances and set up a n  adequate armor 
producing plant. It required over three years to 
bring this plant to effective working condition in 
turning out armor plates for battle ships, but the 
Bethlehem works have since, o wing to improved pro
cesses, and by the use of a nickel steel alloy and the 
Harveyizing of the outer surface of each plate, turned 
out armor plates which already have the reputation 
of being the best made in the world. A practical testi
monial of their excellence was afforded by a cable tele
gram received by the Bethlehem Company on the 1 5th 
ult. , ordering, on beh alf of the Russian govern men t, 
the whole amount of armor needed for two new Rus-

THE UNITED STATES BATTLE SHIP INDIANA. 
18 inches thick. The main battery is fought from I when analyzed by Dr. Clark, city of Glasgow analys t, 
large and small turrets, surmounting low barbettes. I was found to contain only 7 per cent of sugar. 
The large turrets are 15 inches thick, and their bar- i Briefly, the process is as follows : The cane is cut 
bettes are 17 inches thick. The smaller turrets are 6 
inches thick, with 8 inch and 6 inch barbettes_ The 
deck, of 2% inch steel, is flat. The ship is to carry a 
crew of 400 men. The contract price was $3,020,000. 

The bow protruding below the water line constitutes 
a ram which adds to the ship's powers. On the prelim
inary trial trip alluded to, a speed of 14'02 and 14'12 
knots was attained on natural draught at 122 revolu
tions, and 15'6 on forced draught at 128 revolutions. 
These trials were made before the ship was down to 
her load water line. When in perfect trim, higher re
sults are anticipated. The pitch of the screws used on 
the trial was 15 feet 3 inches ; it is thought that screws 
of higher pitch may eventually be selected. The ves
sel turned through 180 degrees in five minutes. 

The turrets are mounted by the new system within 
circular barbettes, the latter about three feet high. 
They are always ready for action, there being no joint 
to be loosened before they can turn, as in the older 
type deck turrets. The two main turrets are situated 
on the main deck, oue forward a.�d one aft of the su

perstruct ure, each containing two 13-inch guns. The 

into lengths of four or five inches, and passes, without 
being touched by haud, into a cylinder where it is 
crushed. When all the juice possible has been ex
pressed by a powerful pressure, the megass is dollied 
and subjected to a steam bath in order to extract any 
j uice left in the cells of the cane. The pure juice and 
the diluted j uice are carried into separate tanks by 
suction pumps and the megass by a mechanical ar
rangement is discharged by the crushing cylinder, to 
be used as fuel. The whole of the operations of feed
ing, crushing, discharging and pumping are per 
formed by one man. It is intended to make five d if
ferent sizes of machines, capable of dealing with 5, 10, 
15, 20 and 25 tons of cane per hour. and th e largest 
does not occupy more than 8 feet of floor space. The 
advantages claimed for the machine, which is equally 
suitable for treating beet root, are : Complete extrac
tion of the sugar at one operation ; minimum risk of 
breakdown, as there is no gearing or revolving shafts, 
and that a number of machines can be worked at con
siderabl e distance from each other, from one h ydraulic 
and steam installation. 

sian battle ships, the Sebastopol and Petropavlovsk. 
Thp contract called for 2, 080 tons of armor plate, which 
is  said to be the largest single order ever put out in 
Europe, and IIleans a full year's employment for all 
h anos in the armor de partment of the Bethlehem 
works. The value of the order is e�timated at between 
three and four millions of dollars, and the grati fication 
of the successful bidders and of the public is h eight
ened by the fact that the order was obtained over the 
keen rivalry of fourteen competitors, among whom 
were the leading armor plate man ufacturers of Eng
land, France, Germany and Italy. 

.. . . .  ., 
A Prize Cor a N e w  Gas Burner. 

The list of prizes offered for com petition by the Com
mittee of the Societe Techniq ue du Gaz en France, 
which appears in the current num ber of tile Journal des 
Usines i\, Gaz, contains an item of special interest at the 
present time. It is a prize of $2, 000, to be awarded in 
whole or in part to the inventor of a new incand es
cent gas burner presenting some marked su periority 
over the burners now in existence. The burner is to 
be sent in before the 1st of April, 1895; but the com
mittee will dotermine whether or not they will extend 
the time till the 1st of May, 1896. 
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IMPROVED GATLING GUN. 

Important and valuable improvements have recently 
been made in the Gatling gun, and also in its feed 
meehanism, by the Gatling Gun Company, of Hartford, 
Conn. The gun retains its prifl, ary featnres of revolv
ing barrels and locks. The new feed makes it possible, 
however, to manipulate the gun with greater facil ity 
than heretofore. The rate of firing is greatly increased 
and the gun may be fired at any angle of elevation or 
depression, the feed being positive in its operation. In 
the old form of Gatling gun the feeding depended 
upon gravity, and this made it impossible to 
fire the gun at any considerable elevation or 
depression. The old feeding apparatus was 
bulky and was a conspicuous mark for the 
enemy. The new feed is much lighter, 
sIllall�r, and more economical than the old. 

The cartridges used in the new feed are 
attached to stri ps of tin, and are fed to the 
gun with great rapidity. They are dis
charged and the empty shells thrown aside 
automatically  while the barrels of the gun 
are revolving. 

For fort and naval uses, the gun may be 
operated by an electric motor, the firing be· 
ing controlled by a bntton, the gun being 
fired rapid l y  or slowly, as desired. The 
motor is attached t o  the breech of the gun, 
and appears, when in motion, merely as an 
elongation of the breech .  It develops one 
h orse power and weighs about 100 pounds. 
The entire mechanism is very compact, and 
is  inclosed to protect it from injury. This 
new motor attachment makes it possible to 
discharge th e gun at the rate of over 3, 000 
shots per minute. 

'.I'he World's Debt to A stronomy. 

Astronomy is more intimately (Jonnected than any 
other science with the history of mankind. While 
chemistry, physics, and we might say all sciences 
which pertain to things on the earth, are comparatively 
modern, we find that contemplative men engaged in 
the stud y of the celestial motions even before the com
mencement of authentic history. The earliest navi
gators of whom we know m ust have been aware that 
the earth was round. This  fact was certainly under
stood by the ancient Greeks and Egyptians as well as 

9 
earth's surface, or the latitude and longitUde of the 
camp which he occupies. He is able to do this because 
the earth is round, and the direction of the plumb line 
not exactly the same at any two places. It is true that 
a considerable distance on the earth's surfaCe will seem 
very small in its effect on the position of a star. Sup
pose there were two stars in th e  h eavens, the one in 
the zenith of the place where you now stand and the 
other in the zenith of a place a mile away. To the hest 
eye unaided by a telescope those two stars would look 
like a single one. But Jet the two places be fi ve miles 

apart, al1d the eye could see that there 
were two of them. A good telescope could 
distinguish between two stars correspond
ing to places not m ore than a hundred feet 
apart. The m ost exact measurements can 
determine distances ranging from thirty to 
sixty feet. If a skillful ast ronomical ob
server should mount a telescope on your 
premises, and determine his  latitude by ob · 
servations on two or three evenings, and 
then you should try to trick him b y  taking 
up the instrument and p utting it at an
other point one hundred feet north or south, 
he would find out that something was 
wrong by a single night's work. 

The man nfacturers of the improved gun 
attach partieular importance to the gain by 
the new feed in cheapness, compactness, and 
the gen eral simplicity. Each feed stri p 
holds 20 cartridges and costs but a fe w cents, 
and may be refilled, if necessary, as many as 
thirty times. 

The space occupied by the former bulky 
feed mechanism may now be used for am · 

THE IMPROVED GATLING GUN-ARMY MODEL. 

We cannot measure across oceans from 
island to island. Up to the present time we 
have not even measu red across the eonti
nent, from New York to San Franeisco, 
in the most precise way. W ithout as
tronomy we should k now noth ing of the 
distance between New York and Liverpool, 
except by the time which it took steamers 
to run i t-a measure which would he very 
uncertain i ndeed. B ut by the aid of astro
n omical observation s and the Atlalltic ca
bles the distance is found within a few hun·  
dred yards. Without astronomy we could 
scarcely make an accurate map �f the 
United States, except at enormous labor 
and expense, and even then we could not be 
sure of its correctness. But the practical 
astronomer being able to determine his lat-

m unition. Ten thousand rounds of ammunition may 
now be carried in the limber for immediate use. 

The improved gun and new feed are so simple and 
easy of manipulation that any soldier can fire the gun; 
and this will be fou nd a great advantage in ordinary 
service, either on land or on shipboard . 

Further information m ay be had by addressing the 
Gatling Gun Company, Hartford, Conn.  

• , e  I .  
Preservation of" Prope ller Sh aHs. 

It is now about two years ago since the first of the 
propeller sh afts fitted with the arran gement devised 
by Mr. Mudd, of Hartlepool, for preventing 

it is at the present day. True, they did not know that 
the earth revolved on its axis, b ut thought that the 
hea vens, and all that in them is, performed a daily revo
lution around our globe, which was, therefore, the 
center of the u niverse. It was the cynosure, or con
stellation of the Little Bear, by which the sailors used 
to guide their ships before the discovery of the mario 
ner's compass. Thus we see both a practical and con
templative side to astronomy through all history. The 
world owes two debts to that scienee : one for its prac
tical uses and the other for the ideas it h as afforded us 
of  the immensity of creation. 

itude and longitude within fifty yards, th e 
positions of the principal points in all great cities of 
the country are known, and can be laic! down 
on maps. The world has always h ad to d epend on 
astronomy for all its knowledge concerning times and 
seasons. The changes of the moon gave us the fi r�t 
month, and th R year completes its round as the eart h 
travels in its orhit. The results of astronomical obser
vation are for us condensed into almanacs, which are 
now in snch universal use that we never think of their 
astronomical origin. At some of the princi pal observa
tories of the country astronomical observations are 
made on every clear night for the express purpose of 

regulating an astronomieal clock with the 
greatest exactness. Every day at noon a 
signal is sent to various part" of the country 
by telegraph, so that all operators and rail
way men who hear that signal can set their 
clock at noon within two or three seconds. 
People who live near rai l way st ations <'a n  
t h us get their time from it ,  and so exact 
ti llle is diffused into every household of 
the land which is at all near a rail way sta
tion, without the trouble of watching the 
sun. Thus increased exactness is given to 
the time on all our railroads, increased 
safety is obtained, and great loss of ti m e  
saved t o  every one. -Prof. Simon Newcolll b, 
in the Chautauquan. 

• • • • • 
Fi rep ro o f"  H lI i l d i u gs. 

their destruction by galvanic action and cor
rosion, were sent to sea, and they are now 
rapidly coming in for examination. The de
vice has proved successful, the shafts on ex
amination having no trace whate ver of gal
vanie action or eorrosion, nor of the defects 
and c!ecay thllt  formerly so Bxtensively re
sulted. The s. s. Guernsey, whose shaft has 
heen runlJing at sea for eighteeu lllontlJs, h ad 
her tall shaft drawn at a dry dock in the Tyne 
recently, and the preserver pulled l oose 
from its attachment to the shaft, when it 
was found that the shaft had been entir ely 
preserved, the rubber sleeve itself had taken 
no harm, and was capable of being ce
mented down again for a further period 
at sea. The s. s .  Zanzibar, whose shaft was 
drawn at a dry dock in Cardiff, was found 
in perfect order, the sleeve having adhered 
splendidly to the shaft and retained its 
elastici ty, forming a really good preserva
tive, no corrosion whatever having taken 
place. The s. s. Elmville, dry-docked at 
West Hartlepool, hac! h er tail shaft drawn 
and examined after having been twent v 
months at sea, when the same result w;s 
found. The sleeve was in perfectly flexible 
and good condition, and when turned back 
from its attachment to the shaft, the shaft 
and the ends of the brass l iners were found 
in the same perfect condition in which they 
left the lathe when new, having taken no 
harm whatever during the t wenty months' 

THE IMPROVED GATLING GUN-NAVY MODEL. 

The attention of architects and builders 
has been directed for some till le  to the 
difficult task of constructing an absol utely 
fireproof building. 1t has been found that 
a rise in temperature to 300 degrees F. 
will throw the h eaviest steel colunl ll s more 
or less out of place, and that a rise to 500 F. 
would ruin the best steel construct ion. 
Fireproof buildings are u suall y construct ed, 
therefore, by s u rrounding the girders with 
material to pr.otect them froll! the heat. 
An elaborate form of such a c:nstrnction 
has been introd uced recen tly in the new 
Tremont Tem ple in Boston . It consists in  
placin g  abont the great steel gIrders terra 
cotta hlocks on all the exposed sides and 

work. The best qualities of rubber retain their natural 
elastieity indefinitely when kept immersed in water and 
free from light and air, an d these conditions are fairly 
satisfactorily fulfilled in the insid e of a sterh t ube. 
so that the very conditions that were previously de
structive to the tail shafts themselves are no w those 
that are relied upon in this apparatus to keep the cov
ering material in good ('ondition, and these examina· 
tions, after long use at sea, prove that reliance may 
safely be placed upon them for this purpose. 

• . • II "  
SEEDS 2, 000 years old have been known to sprout. 

The practical uses of astronomy are of t wo kinds : 
One relates to geograph y ;  the other to times, seasons, 
and chronology. Bvery navigator who sails long out 
of sight of land llI u st be someth ing of an astronomer. 
His compass tells him w here are east, west, north, and 
south, but it  gives him no information as to where on 
the wide ocean he may be, or whither the currents 
may be carrying him. Even with the swiftest modern 
steamers it is not safe to trust to the compass in cross
ing the Atlantic. Not only the navigator, but th e 
s urveyor in the Western wilds must depend on astro
nomical observations to learn his exact position on the 

strapping them together with iron. Upon this is 
stretched expanded metal lathing covered with a 
heavy coat of Wi ndsor cement. Over this, in turn, 
comes iron furring, and this is provided also with 
a layer of expanded metal lath. The finishing plas
ter is laid on top of this l ast layer. It will be seen 
that this arrangement provid es first a dead air space, 
next a layer of terra cotta, a Windsor cement cover
i n g, then a second air space, and finally a second thick 
layer of Windsor cem ent. 

.. ' - ,  . 
THEY cut glass now by electricity. 
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Co ncretes, Cements and Mortars. * I ered that certain limestones would yield a lime or ce- l number of them are inferior to many made in this 

The " White City " of antiquity was Rome, and most ment capable of hardening under water. The French country. Indeed, some of the Portlands made in 
of the so-called marble houses of the Augustinian writer, Vicat, in the beginning of the present century, I Pennsylvania, New .Jersey, and other States are as 
period were not such in reality, b ut o wed their stone· was the first to make an extended investigation of the I good and reliable as some of the imported h igh grades. 
l ike appearance to the plasterer's art, which at that laws governing the action of limes. Up to the midd l e · though I am free to confess that but  fe w of our own 
time had reached a high state of perfection, and . gave of the eighteenth century puzzolana imported from brands grade as uniformly as the Dyckerhoff or Bou
to stone the appearanee and induration of the finest Italy and France, and fro m  Germany via Holland, I logne makes. Doubtle�s the quality of uniformity of 
lll arble. was the standard i ngredient for hydraulic mortars the two brands named is due to the care and perfec-

It is on record that some of this plastering, which in in England. tion of  manufacture, for neither France nor Germany 
some particulars resembled the white " staff " used on In 1756 . .John S meaton, C. E. ,  was intrusted to posse�s raw material in as good a quality as is found 
the 'Vorl d's Fair buildings, lasted for centuries, but build a new lighthouse on the site of the Eddystone, in many places in this country. 
the art which en a bled man to make and apply this which had recently been destroyed by fire, and he set The English Portland is a mixture of clay, consisting 
material was lost before the examples perished. to work to discover some material at home which chiefly of silica and alumina and chalk, or nearly pure 

It is evident the ancients, at all events the Egyp- would resist the action of both surf and sea. The carbonate of lime. The clay and chalk are ground 
tians, Greeks and Romans, pos5essed a knowledge of lime from Aberthaw answered his purpose. He inves- roughly, and mixed in the proportion of one to three 
eminent mortars and cements, as is proved by the tigated the cause, and proved before long that only by weight, then again ground under water. The mix
phenomenal strength and durability of the remains of those limes resist water which, when treated with ture is then allowed to settle and the water to drain 
edifices sti ll standing to receive their tribute of ad- acids, leave argillaceous residues. The spell was off, and the mass is then dried and made into cubes, 
miration. Doubtless much was due to the durability broken, and arti ficial cements followed each other rap- bricks, or balls, two or three inches in diameter, which 
of the stone used, but builders of to-day know that idly after that. Parker took out his patent for Par- are placed in a kiln and h eated to a white heat. They 
more was due t o  the superiority of the mortar em- ker's cement in 1796 This consisted of lumps of are then allowed to cool, and afterward reduced to an 
ployed. True, the action of time has fostered improve- chalky clay gathf'red from the sea coast. It became i m palpable powder. Unlike natural cements, Portland 
ment and aided petrifaction, but had the mortar been known as .. Roman cement, " because of its being- does not deteriorate when exposed to d ry air. Dr. 
com posed of inferior materials, or manipulated un- similar iu color to the Roman puzzolana. In its action Michaelis, a noted expert on cements, says that the 
skillfully, it woul d have been rotten centuries ago, and it was somewhat like to our Rosendale. By inference, " :raw materials, when dried at 2120 F. , consist essen
the stones it held together would have been lost to us it followed that hydraulic cements could be produced tial ly of seven ty-five to seventy-nine per centum, by 
foren'r. artificially of lime and clay. weight, of carbonate of lime and twenty-four to twen-

In all highly civil ized communities good mortar was Parker made a number of experiments with clinkers, ty per centum of silicate of alumina, clay. These 
and is a necessity. Indeed, the quality of mortar pulverized limestones, and the calcareous detritus pro- when b urned repre�ent sixty-two and one-half to 
used in any community may almost be accepted as an duced by the wear of limestone roads near Leeds, sixty-seven per cent of lime and thirty-three and one
index of its civilization. mixed clay with it and burned it in a kiln at a red beat. half to t wenty-nine per cent of silicates, silica, alumina, 

The city of Nineveh has left us com paratively He called the res ultant " Portland cement," because oxide of iron, leaving four per cent for carbonate of 
nothing of its history, as it was a city of mud and un- it was similar in color to Portland stone. The name magnesia and accf'ssories. After the hardening of the 
burnt clay, adobe walls and loamy mortar. Of Baby- thus given has clung to this cement ever since, no hydrated cement, a transformation, by compressive 
Ion we know more, as it was a burnt brick built city, matter where made. reaction, has taken place into hydrates, silicate of 
wito walls bonded together with bituminous mortars. I In 1827 Sir Charles Paisley im proved and cheapened lime as the most important ingredient, in hydrated 
Egypt, that cradle of the arts, built the massive pyra the process of manufacture, by selecting English chalk aluminate of lime, ferruginous lime, hydrate of lime, 
Illid of Sackkara of bricks cemented with Nile silt ! as being best suited to the purpose, owing to its un- basic sulphate of lime, and carbonate of lime." 
Lat er, she raised her temples and pyramids of h ard crystall ine, fine grained q uality. He mixed it with The results of analyses by other investigators by 
syenite, and held them together with imperishable as- clay from the deposits at the mouth of the Med way, microscope and chemi cal tests verify the conclusions 
phaltic mortars ; but the greater works of this wonder- near C hatham, and calcined them. This made a good arri ved at by Dr. Michaelis. A preponderance of alu
ful people were held togeth er with a mortar formed by cement, but as the merits of white heat calcination mina favors quick setting, w hile an increase of iron 
an admixture of hydrate of lime and Nile silt. The were then not known, the quality could not be relied has an opposite effect. TL e partial vitrification ob
Greeks, in their earl ier public buildings, dispensed upon. tained in the burning causes the particles forming the 
w ith mortar to some extent. and used dowels or pin;; The credit is due to a German, Dr. Fuch, of  Munich, whole to lose their globular character and become 
m ade of cypress wood to h old the stones in place. All of  first formulating a scientific theory concerning the laminated or flattened. This feature reduces the bulk 
their joints, however, were rubbed or ground together, manufacture of cement, and stripping it of its mys- and increases th e value of the cement, inasmuch as 
so that the j unction of the stones was almost perfect ; tery. H e  proved in a prize essay that Portland cement the laminated texture achieves more intimate contact 
later on, mortar was used in many of their structures. could be made anywhere and from a variety of ma- by surface. 
The Romans, the most practical b uilders of antiq uity, terials, abundant in every locality. This essay, being The English standard requires these tests, viz . ,  tim' 
surpassed all peoples, ancient or modern, in their translated i n  several tonguf's. was the means of rais- the cement shall weigh one hundred and ten pounds 
knowledge of the materials they made use of in their ing a host of manufacturers, with the result of  bring- to the strict imperial bushel ; that it shall pass 
building operations, and it is to their intelligent atten- ing disgrace on the manufactured article, as it lacked through a sie7e having from one thousand six hun·  
tion to mortar making that we moderns are enabled to uniformity of quality, and could not be relied npon, and dred to three thousand meshes per square inch ; and 
see the work of their hands. The importance of the architects and engineers avoided its use and st uck to that its tensile strength sh all be two hundred pounds 
manufacture of mortar was such that in all large old methods. per square inch at the end of seven days, the first 
works, n ational, municipal or private, it was deemed In 1858 John Grant, a London engineer, Illade a passed in damp air, and the rest · under water. Ameri · 
necessary to employ supervising officers, called ediles, num ber of experiments, and so far succeeded in im- can engi neers exact a somewhat h igher standard, 
w hose duties were to inspect materials and superin- proving the quality that he com pleted the Thames some specifications calling for a tensile strength of t wo 
tend the manipulation of all mortars and cements used embankment and the London d rainage works without hundred and fifty pounds to the square inch. 
in the building. an accident, so far as the cemen t was concerned. The • ' . '  • 

We may glean some idea of the labor expended in experiments made by Grant led him to believe that the A rlDY Ordnance Factories. 

the making of mortar from Vitruvius, who Rays : heaviest cement was the best, and his reputation, A valuable official summary of the present facilities 
.. That men mixed the ingredients by beating them which was high, had the effect of spreading abro�d of the various Un ited States ordnance factories has 
with staves until the whole mass was smooth and the impression that to h ave weight was of more im- recently been presented to Congress in connection 
plastic." portance than to be finely ground. with the annnal request for appropriations. During 

In another place the same author says : . .  The ThiR i df'a did m uch harm, even after it had been the past year the work accomplisb ed at these plants 
builders m i xed puzzolana with lime to give it (the proved beyond a peradven ture that it was finen ess, h as been highly satisfactory. At Watervliet, the great 
mortar) greater strength, and piers built in the sea and not weight, that gave to the cement i ts superior factory for sea coast guns, the output has been elevtn 
would be as strong as i f  built on land, as the mortars tensile strength.  'l'h rough the efforts of Reid,  Brund, 8 iuch , eleven 10 inch and six 12 i nch guns, and work is 
made thi� way would harden j ust as wen in the water Mann, Newman, and others in England ; M �oel, MM. in progress on a 10 i nch wire-wound Crozier and 
as on t h e  land. " Chatony and Rivot, and others in France;  Dyckerhoff, upon seven 12 inch Illortars. The factory is eq u i p ped 

It is quite evident also that the Phamicians were Michaelis, and Bausch inger in Germany ; of Zuirek for the manufacture of gunR up to and including t hose 
aware of th e qnalit ies of puzzolana. for some of the and Hanenschild in Austria ; G�n. Gi l more, W. W. of 12 inch caliber, and contracts have been made for 
docks and wharvds of Carthage were built of stone and Maclay, Elliot C. Clarke, E. J. Desm ith, and F. Kid- the tools necessary for manufacturing 16 inch guns. 
cemented together with a mixture of lime and puzzo- del', of the United States, the truth has been estab- '.rhe principal need at Watervliet is for a provin g  
lana. I t  i s  diffieult a t  this date t o  trace t o  i t s  source lished that the m aterials being good, i t  is fineness that ground suitable for testing t h e  large gouns of their 
the invention of l ime mortar, but it is due either to imparts t o  the material its good q nality. W. ·W. manufacturd. At present such guns must be taken to 
Egyptian or Phcenician ingenuity, and was a grand Maclay, engineer of th e New York docks. made be- Sandy Hook for this p urpose, thus incurri ng great ex
stride in the direction of civilization and culture, and t ween seven thnusa nd and eight thousand tests, to pense. The cost of this improvement will be $98, 840. 
it is curious to think that for several thousand years satisfy himself as to what constituted the best cement, The next ordnance factory mentioned is that at Water
no further progrf>s� in its man ufacture was made. In- and in every case he found-where materials were town, celebrated for the manufacture of great gun car
deed, until about the commencement of the present chemically eq ual-tha.t the finer grades were the best riages. This plant constructs 12 iuch gun lifts ,  bar
century, common lime mortars were made in the same adapted for work req uiring strength. Mr. E. C. bette carriages for 10 i nch guns, 8 inch carriages and 
manner that was adopted four thousand years ago. Clarke, of the Boston Main Drainage 'Works, made carriages for the muzzle-loading 15 inch smooth bore 

In the matter of producing a water-resisting mortar, some twenty-five thousand tests with a like result. and 8 inch converted rifles. Cast iron projectiles and 
much more skill and knowledge were required ; yet we Mr. Kidder, who watched a n umber of tests made at other castings are made, and there is much valuable 
find th at the possession of this knowledge by the an- the Sch ool of Teehnology, Boston, arr i ved at the sallie machinery for making navy chains, shackles, swivels 
cients antedates the Christian era by several centuries, concl usion. It  may therefol'e be laid d own as an and the life-saving shot lines. At the ordnance statioll 
as the use of puzzolana mixed with lime to form a axiom, that. no matter how good the material may be, at Frankford the ammunition for the new small arms 
cement was known to both Phamicians and Romans if it is not gTound to a fine texture, it cannot be rel ied is manufactured in large quantities. Last year the 
long before Vitruvius flourished. upon. Brands possessing a uniformity of texture w ill output was 2, 537,000 cartridges, balls and blank for the 

The discovery of the manufacture of a mortar that I gi ve better results than an admixture of brands, and 45 caliber rifles and carbines and 2, 750, 000 for the 38 
would set and harden under water was another step when once a brand has been found to do all that was caliber. The output also included shrapnel for field 
forward in human culture, and evinced It knowledge claimed for i t, and it fills the bill, it is best to stick to guns, fuses, gun sights and various similar articles. 
of chemical conditions by the early builders that is that particular brand. A good cement, when pro· The report also mentions the important work in gun 
really amazing. H ydraulic lime and the modern pro- perly set, should equal in strength good b uild ing manufacture carried on at Rock Island and Spring
duct of cement were unknown to them, but the·y seeilled stone, and .Q ilOUld have a like or greater specific field, the powder supplied by the plant at Benicia and 
eq ual to the occasion, for they found that a proper ad- gravity. the satisfactory tests conducted at Sandy Hook. Th e 
mixture of lime, puzzolana and pounded bricks formed At thi �  writing there are q uite a number of brands report gives evidence of a very efficient system of ord
a cement that answered well their purposes. : of Portland cement in the market, many of them nance factories, and it is to be hoped that Congress 

It is not known at wh8t period the fact was discov- being imported from England, Germany, Franee and will provide ample appropriations for carrying on their 
• Fred T. Hodgson, C.E., in the Brickbuilder. Belgium. Some brands are exceedingly good, while a work in the future. 
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BROOKLYN'S MEMORIAL ARCH. 

Prospect Park, which contains 516 acres, is one of the 
chief ornaments of the city of Brooklyn. The man
agement of  the park has always been conservative and 
the result has been most satisfactory. The winding 
paths and brid le roads have little in them which sug
gests the formal arrangement of an artificial park, but 
rather the grounds of some large English estate. Pros
pect Park contains few statues, but on its huge open 
spaces or commons children play at will without fear 
of injuring the grass. In some parts of .the park sheep 
are kept, which adds much to the rural aspect of the 
park. Although the park itself has not been ruined 
by artificial constructions, it has been gi ven a worthy 
entrance. The plaza at the west entrance to Prospect 
Park is ornamented by an imposing fountain and an 
excellent statue of Abraham Lincoln. At the left of 
the fountain rises Reservoir Hill, a commanding site 
from which a glorious view is obtained of the sister 
cities, New York Bay, th e Narrows, and the Atlantic 
Ocean. On this hill was erected the new high service 
water tower, which forms a conspicuous landmark.  

The entrance to the park is now rendered most im-

J c itutific �mtticau. 
various battles in which Brooklyn men participated 
will be inscribed. The top is reached by stairs which 
will communicate with a room over the arch, where 
war relics will, in time, be exhibited. 

• • • • • 
'.l'he Sublllarine Detector. 

It is now a little over a year since the Russian moni
tor Rusalka foundered with all hands in a storm in 
the Gulf of Finland. Steps have since been taken by 
the Russian government to discover the precise local
ity of the i ll-fated vessel, with the view of raising her, 
an expedit ion h aving been organized for that purpose. 
This expedit.jon consisted of a flotilla of several vessels 
equipped with di vers and all necessary apparatus, in
clu ding one of Capt�in McEvoy's submarine detectors, 
which was made in London for the expedition. It has 
recently been ascertained that the spot where the 
Rusalka sank is a reef in the locality of the Waster 
Tokan. The reef is submerged, and it is supposed that 
the Rusalka grounded there, and subsequently slipped 
off into the surrounding deep water. H er precise 
position has been localized in 30 fathoms of water by 
the submarine detector, a description of which,  says the 

I I  

,\. C l ose Call. 

The exact time at which darkness gives place to 
dawn-the dividing time between day and night
was legally determined, and a verdict of $25, 000 given 
on the decision, in the Court of Common Pleas in 
Philadelphia recently. A young woman was knocked 
down by a locomotive on the Reading road w hile she 
was walking over a crossing at Norristown at 6 :30 
o'clock in the morning of February 14, 1893. The en .. 
gine did not display a light, nor did it signal with 
w histle or bell. '1.'1Ie company claimed that it was not 
negligent, because at that hour d awn was breaking 
and no light was needed, and the entire case rested on 
w hether or not it was daylight when the accident 
occurred. 

The sun rose on the day of the accident at 6:54 o'clock. 
Several astronomers and other experts testified that 
h alf an hour before sunrise it is as dark as at any time 
of night. From that time until sunrise light comes so 
slowly that the point of h alf light is reached only 
seven minutes before sunri�e. During the last seven 
minutes before sun-up light comes very rapid ly, until 
the full d ay breaks. T he plaintiff's lawyer claimed, 

MEMORIAL ARCH AT THE ENTRANCE OF PROSPECT PARK, BIWOKLYN. 

pressive by the triumphal arch which bears, just be
low the cornice, the words " To the Defenders of the 
Union, 1861-1865. " There is no more fitting monu
ment to celebrate;past victories thanla triumphal arch, 
and it is to be hoped that the present generation h as 
seen the passing of the tasteless granite column, sur
mounted by an indifferent effigy of a Union soldier. 
The corner stone of the Brooklyn arch was laid in 1889, 
and our illustration sho ws the present condition of it. 
It has already cost about $250,000, and will probably 
cost as much more before it is com pleted. The archi
tect is  Mr. J. H. D uncan, of New York City, and the 
bronze groups are to be furnished by Mr. Frederick 
MacMonnies, of Paris and New York, the sculptor who 
executed the great Columbian Fountain at the recent 
C hicago Exposition and the statue of Nathan Hale in 
City Hall Park, New York. 

The arch is built of light granite and is 80 feet long, 
71 feet high and 45 feet wide. On each side of the 
abutments are massive pedestals which are to be sur
mounted by the colossal bronze groups. On the inner 
and outer faces of tne abutments bronze bass relIefs 
emblematic of victory are attached. Above the cor
nice are to be wreaths in which the names of the 

Times, may prove interesti ng. This apparatus is  based : th erefore, that at the time of the accident, twenty-four 
on the principle of Prof. Hughes' ind uction balance, minutes before sunrise, it was pitch dark. The jury 
and it consists simply of an electrical arrangement rendered a verdict of $25, 000 in her favor. 
contained in a small mahogany box, which is carried 
on board th e searching vessel, and a sinker which is 

. · e . •  

trailed along the bottom. When the sinker approaches A COlllplete POlllpciian House. 

a mass of steel, iron, or any other metal the adj ust- A valuable discovery has been made at Pianella
ment is deranged, and sounds become audible in the Setteimini,  near Pompeii, on the property of a certain 
telephone, while they are redu ced in intensity as the Ml .. Vincent de Prosco. A house has been unearthed 
sinker recedes f rom the metallic object. The search w hich was covered at the time t h e  city was buried, and 
was continned for several weeks, and the exact position it is said to be in a more perfect condition than any 
of th<:l foundered vessel was at length placed beyond building yet discovered. It contains several large 
all question, as every tim e  the searching steamer passed I apartments and three bathrooms. with the basins in 
over a given spot the electric indicator of the detector sculptured marble, and with leaden pipes ornament<:ld 
sounded loudly, thus affording evidence that a large with bronze faucets. The three rooms correspond, says 
mass of metal was submerged below. After the vessel a writer, in describing the discovery, to the " cali
was located the divers descended and examined her. darium, tepidarium, and frigidarium, which were 

• ' .  I • always to be found in ancient hOllses of the first class. 
TClllperature of the Ocean. In consequence of the eruption of Vesuvius in A. D. 

The temperature of the bottom of the Atlantic 79, the Pompeiian houses brought to light h eretofore 
Ocean, as determined by the resistance of the Atlantic have been roofless, almost without exception . Fortu
cables, is said to be 38° F. , which is a m ean for the nately, however, that on the property of M. Dfl Prosco 
whole year. That at the bottom of the Mediterrarflan, is perfect, and archffiologists are happy over the fact. 
measured in the same way, is said to be 57° F. The roof measures almost forty-four feet in length." 
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RECENTLY PAT'ENTED INVENTIONS. 

Engineering. 

STEAlVI ENGINE VALVE GEAR. -Lemon 
o .  Burk, Corning, Ark. To permit of conveniently re
versing the engine aud delivering the steam directly into 
the ends of the cylinder, this inventor has designed a 
simple and durable valve gear designed to be very ef
fective in operation. The reversing link is rocked from 
the main shaft, and a block sliding in the link is con- ' 
nected by a rod with the valve stem, a raising and lower
ing device for the rod moving the block in the link. The 
devicc consists of an adjustable rock shaft having an 
arm with a;' eye throngh which the connecting rod 
slides. The steam chest has openings at its ends and 
removable cover sections, there being valve casings in 
the ends of the casing, and the middle portion of the 
chest forming the chamber for the live steam. 

f?llo�er may be. returned very quickly, to economize I W I N  D M I L L.-Seth K. Humphrey, 
time III compressmg the several charges of cotton. In '  Omaha, Neb. According to this invention a horizontal 
the same connection and coacting with the belt shifter is I shaft carries horizontally supported sails, and means are 
a friction brake mechanism, that the speed of the fol- provided whereby, through a chain belt, a group of sails 
lower may be maintained up to the limit of its move- are operated to cause the various sails to shift their posi
ment in either direction without strain or injury to the tions. Should the wind shift, the carriage acts automati
press. cally upon the stationary portion of the mill to bring the 

WALL PAPER PRINTING MACHINE.- sails up into the wind. The support for the sails for at

DOUBLE ACTING PUMP. - Frank J. 

William H. Waldron, New Brnnswick, N. J. This in
ventor has been awarded two patents for improvements 
by which wall paper is produced by two impressions 
from two machines, with an intermediate drying appar
atus, the design for the paper of the second machine reg
istering accurately with the design already printed by 
the first machine, irrespective of the shrinkage or expan
sion of the paper caused by the drying apparatns. A 
compensating device is provided for the printing rollers 
of the second machine, whereby they will be run at a 
speed corresponding to the design of the paper passing 
over the cylinder, one of the inventions covering an elec
trically controlled compensating device and the other a 
mechanical one. The latter is actuated by an operator 
watehing the paper while the electrical device is auto
matically operated by the paper, according to its shrink-
age or expansion. 

tachment to the main driving shaft is very simple and in
expensive and thoroughly braced. 

HYDROCARBON BURNER. - Charles E. 
Cookerly, Kansas City, Mo. This burner is adapted for 
an ordinary cook stove. or in a heating stove or other 
heater, there being within the shell a stcam supply pipe 
and sllspended fire pan, over which is an oil retor, with 
depending discharge pipe, the oil well consisting of an 
open-ended tube embracing the discharge pipe and de
livering into the fire pan. A steam generator affords the 
steam combined with vaporized oil to form the hydro
carbon gas, the parts being so arranged that there are no 
small openings to get clogged with soot, and the steam 
and oil vapors being combined and bnrned in an eco
nomical manner to produce intense heat. 

DOOR CHECK. -Charles W. Hamshaw, 

Brown, Alfred Allen, and Solomon Allen, Halstead, Kan. 
In the lower end of a tubular welI casing, according to 
this invention, is held a double cylinder, with differential 
bores, the npper and smaller discharging into a casing 
above, while the lower and larger cylinder has an inlet 
opcning controlled by a snction val ve, In this cylinder 
is also a plunger connected by a hollow stem with a 
plunger in the upper cylinder, there being on the upper 
end of the stem a valve passing the watBr into the upper 
cylinder. A rod connected with the hollow stem is 

Gallatin, Mo. An arresting and holding device to auto
ROCK DRILL. -Harvey P. and George matically engage and retain a house door in open posi-

coupled to a lifting rod whereby plungers in the two 
cy linders are reciprocated. The construction is simple 
and durable and the pump is designed to be very ef-
fective. 

B. Jones, Denver, Col. According to this invention a tion has been devised by this inventor, comprising a hook 
track is held by a fastsning device to a bed adjustably and casing holder through which projects a pivoted 
secured to a s�pporting �tandard, a drill fram.e sliding on I latch, there being an adjustable base block in the casing, 
the track, whIle there IS a ratchet connectlOn between a spring snpported on the block engagir.g the under side 
the drill frame and the track, and drill mechanism car- of the latch. Attached to the door is a base prece from 
ried by the frame. The drill may be held in almost any which a hook limb projects outwardly and downwardly, 
place where it is desirable to work. The blow is given and when the door is held open it may be released by a 
by a spring-propelled hammer operated by a crank slight exertion of force. 

Raihva y  A p plia nces. handle, the drill being turned after each blow by a sim- - . l '  N S W I T  C H \VORKING MECHANISM. pie mechanism, while the recoil is made to feed it for- PIA� 0 CASE. -Alfl ed .T. New >y, ew 

James and Charles �l:cGhec, Sandy Valley, Pa. 'l'his in- ward in position for rapid drilling. York City. This invention relates to the mechanism for 
vention provides an inexpensive mechanism for applica- ; automatically moving up the front of the case by the 
tiOIl to an ordinary switeh, by which it may be worked lifting and pushing in of the keyboard fall. The case 
from a passing train, with means for ante>matically lock-

A:rricll l t u raL has a swinging front, with fan and movable slide plate 
ing the switch to hold the main line open and prevent CORN PL A.NTER AND FERTILIZER Drs- hinged to it. and a lever hinged on the casc has its lower 

the switeh from being tampered with. Vertical shafts TRIBuTER.-Jacob W. and William C. Duryea, B1awen. end connected with the slide plate and its upper end ex· 

with striking arms are geared to a crank shaft adapted to burg, N. J. This invention provides independent de . tending opposite the swinging front, there being also a 

throw the switch, an arm on the crank shaft receiving a vices for simultaneonsly dropping seed and distributing vertically movable guide bar parallel with the slide 

forked post, and a pin moving through the arms being fertilizer therewith, each of the devices being provided plate, and cranks secured w the gnide bar and pivoted to 

actuated by the crank, while the shaft is turned and the with a cut-off mechanism under control of the operator the slide plate. 
pin moved by levers fulcrumed at the side of the track, for regnlating the delivery of seed or fertilizer. An end- DAMPER FOR SWISS MUSIC B OXES. 
the levers being actuated by the approaching train. less chain marking device is also provided, the machine William H. Hoschke, Brooklyn, N. Y. For boxes hav-

traveling upon the chain and thus marking the ground ing a pin cylinder acting on the teeth of a fixed comb, 
RAIL.-Lawrence K. Devlin, Helena, between the rows, the markers on the chain making im- this invention provides an improved independent damper 

Montana. To form a duct or passageway in rails for prm,sions simultaneously with the discharge of the seed . attachment for the t2eth of the comb, so arranged that 
electric wires, according to this invention, the rails are 

STRAW CONVEYER. -William L. J ohn- the damper only acts on the tooth immediately previons 
formed with a longitudinal recess, extending centrally to the .ounding of the tooth by the corresponding pin of 
np from the bottom, the web of the rail being made son and William L. Hay, Franklin, Tenn. This is an the pin cylinder. 
somewhat larger than usnal, and thns forming a double improvement in pneumatic conveyers for thrashing ma-

A UTOMATIC MUSICAL INSTRUMENT. -web. The bottom of this recess is closed by a plate pre- chines, making the discharge end of the main blast tube 
ferably of wood, snugly fitted, and at the rail joints is at the month of the conveyer section, there being a de
employed a hood, corresponding in shape to the recess, tachable cap for each end, while a supplemental blast 
the hood extending a short distance into the meeting chamber has its discharge mouth opening into the con
ends of adjacent rails. veyer section. 'rhe improvement may be readily applied 

to any of the modern thrashers, being secured to the dis-
RAILWAY CROSSING GATE. - .Tames charge end and readily thrown up and back on the ma

Ruth rford, Brooklyn, N. Y. This is a sliding gate, chine, to give the operator full access to all the working 
with sliding trips at each side to be operated by a mov- parts of the thrasher for cleaning and adjnsting the 
ing train, there being pinions actuated by the trips and sieves. 
shifting bars connected with opposite sides of the gate, 
the bars having rack surfaces engaging opposite sides of 
the pinions, so that the action of one is the reverse of 
that of the other. The arrangement is such that the 
gates are automatically closed by an approaching train 
before the latter reaches a crossing, and antomatically 
opened after the train has passed. 

STREET CAR FENDER. - William H. 
Brock, Brooklyn, N. Y. This i s  a n  improvement o n  a 
formerly patented invention of the same inventor, pro
viding an auxiliary shifting device whereby, when the 
fender is drawn beneath the car, and strikes an object, 
the fender will antomatically move outward to a position 
to receive the object, in case the motorman or gripman 
should fail to bring it into requisition. The shifting de
vice is of simple construction and very light, occupying 
bnt little room, not interfering with other attachments 
beneath the car body. 

BALL BEARING WHEEL. -Hallam F. 
Coates, Cambridge, Ohio. According to this invention 
the hub portion of the wheel has a central socket into 
which a filler of slightly less diameter is slid, the filler 
having annular grooves in which are bearing balls en
gaging the wall of the chamber, means being provided 
for adjustably connecting the filler on the axle. In this 
wheel the nse of bolts, gaskets, caps, nuts, and other 
loose parts is dispensed with, the axle is protected, and 
the friction reduced to a minimum. The construction is 
simple, there being but few parts and these easily put 
together. 

Mechanical . 

FIELD THRASHING MACHINE. - Axel 
Anderson, Ronda, Texas As this machine is drawn 
forward in a field it is designcd to harvest the tops of the 
standing grain, leaving the stalks in the ground, the ma
chine thrashing the grain from the heads, separating the 
chaff from the grain and delivering the grain into a suita
ble receptacle. The grain heads are forced into the 
thrashing cylinder by means of a feed mechanism as the 
machine is drawn along, and this cylinder may be readily 
raised or lowered and held in adjusted position, accord
ing to the height of the grain. 

D I T C H I  N G MACHINE. - Alfred C. 
Carter, Greenfield, Iowa. Operating somewhat after the 
manner of a plow when drawn across a field, this ma
chine is designed to dig a ditch of uniform width and 
depth and deposit the loosened earth at one side of the 
ditch. Pivoted on a pin on the plow point are parallel 
knives which extend npward and are connected by cross 
ribs, these knives being just far enough apart to cut the 
walls of the ditch and make it the desired width. The 
plow cnts the ditch horizontally and raIses the loosened 
earth to a mouldboard carried by the beam, from which 
the earth is thrown to one side of the dItch. 

M; sceHalleons. 

MARINE VELOCIPEDE. -William Dry 
den, Brooklyn, N. Y. This invention comprises a hull 
of the catamaran order whose sections are united at the 
bow, there being a nearly central seat from which an op
erator actuating a pedal shaft may rotate a propeller, 
there being also a centerboard between the hnll sections 
and a regulating rod by means of which the operator 

BENCH STOP. - Josiah Daily, North may readily raise and lower it. A steering device is also 
Peoria, Ill. This stop may likewise be used as a square within convenient reach, and the construction is capable 
and marker, having a side arm and at right angles there- of use as a life raft when reqnired. 
to a cross or head bar, the latter being graduated and at S T R E E T SWEEPER. _ William H. a higher level. The side arm forms a gnide or abutment Walker and Thomas H. Boyce, New York City. This for the board applied to the stop, and has near its end a machine is designed to be connected with a cart by removable stud adapted to enter one of a series of which it is drawn along, when a brush rotated from the sockcts along both edges of the bench near its top, to large wheels of the scraper delivers the dirt onto a pan bring the stop to any desired point. within an elevator casing, the sweeping being then re-

PIPE OR HOSE COUPLING. -Silllon A. moved by scrapers to buckets which discharge into a 
Stahley, Snspension Bridge, N. Y. This invention com- chute, down which the sweepings pass into the cart. 
prises a coupling member having a head formed with When the cart is filled it is detached from the sweeper 
guideways tapering from top to bottom, a rack held and an empty one connected in its place, a eontinual 
alongside one of the guideways, and a second head en- sweeping up and taking away of the dirt being thus pro
gaging the guideways, while a gear wheel turning loose· vided for. 
ly on the second head is adapted to mesh with the rack. HOSE B RIDGE AND TOWER. _ .Tames The improvement enables the operator to positivcly pro- Blake and Emil F. Begiebing, Union Hill, N. J. For ducc a non·leaking joint, and permits of readily con- the use of fire departments these inventors have devised necting or disconnecting the coupling members on their an apparatus which may be collapsed and folded into full pressure and without the use of separate tools. small compass, or extended and raised, the bridge for 

BELT SHIFTER AND BRAKE FOR COT- carrying lines of hose over a track being extensible for a 
TON PRESSEs.-Thomas M. Wallace, Marion, Ala. This considerable length. It may also be used to discharge 
improvement is applicable for presses with a reciprocat- I water from the bridge withont the use of a hose, and 
ing follower, especially ,vith " self-tramper " presses, thus serve as a fire tower, with revoluble nozzle operated 
where the follower is actnated by toggle levers and a ro- I from the trnck. It has a convenient and simple arrange
tating screw shaft. In combination with two sets of fast , ment of braces, and the whole affair may be readily 
and loose pnlleys are slidable belt shifters whereby the : tnrned and easily operated. 

'l'he same inventor has obtained a patent for a musical 
instrument in which a traveling perforated sheet actuates 
the star wheel or other picking mechanislll engaging 
>:Ind sounding the comb. The star cylinder has rotatable 
disks, each with picking pins and gravity plungers, a 
traveling sheet having slots for the plungers, while a re
volving cylinder has blades to engage the ends of the 
plungers extending below the traveling sheet. The im
provement is designed to prevent tearing or otherwise 
mjuring the sheet, whereby the sheets may be used over 
again without danger of changing the tunes. 

CONFECTIONERY MACHINE. - Simeon 
J. Hicks, Englewood, Ill.  A machine more especially 
designed for cutting buttercups and similar forms from 
a drawn and flattened piece of candy has been devised 
by this inventor. 'l'he invention consists principally of 
a hinged stripper plate to support the pieces cnt by the 
knives, the plate being adapted to pass over the lower 
knives, while a pivoted frame carries the upper knives, 
and catchcs held in the frame engage the stripper plate 
to swing it upward to move the candy from between the 
lower knives, dropping it at the rear of the machine. 

MACHINE TO CUT STICK CANDY.-.Tohn 
M.· Allardyce, Galveston, Texas. A reciprocating cutter 
is, according to this invention, mounted in a traveling 
bed, and� mechanism controlled by the bed-operating 
mechanism raises the cutter and allows it to drop, 
whereby the long stlCks of stick candy laid on the table 
may be cut into the lengths desired. The machine is of 
very simple construction and easily operated. 

B ox. -Zada B. Webb, Whippany, N . .T. 
Fancy boxes for holding bonbons, etc., are the subject of 
this improvement, the invention providing for making a 
simple and cheap box of attractive appearance. It is of 
flexible material, self-closing, and the fastening may be 
readily converted into a handle. The blank of which 
the box is formed has side pieces with registering 
apertures through which are passed ribbons or cords 
which are drawn up III bringing the box to shape. 

WRITING TABLET. -Max Rubin, New 
York City. According to this invention a pad or table 
may be quickly and conveniently reversed while in 
hinged connection with the body of the tablet proper, 
the snpports for the tablet being so constructed as to be 
concealed whcn the tablet is in open or closed position. 
The hinged connection between the tablet ;llld the pad is 
very simple and inexpensive, and readily applicable to 
the framework of the tablet. 

HAT PIN. -Osborn Cong-elton and Ger
trnde R. Boyd, Philadelphia, Pa, This is a simple and 
inexpensive device to be fastened permanently to the 
hat, and is readily operated and provided with prongs 
which cannot injure the head or hat, but are sure to en
gage the hair and hold the hat in place. An eyeletted 
crown tip is fa,tened to the hat, and the pin has a guide 
frame with spring-pressed slides, prongs projecting 
through the e,elets on the crown tip, while there are 
outwardly projecting arms with knobs on the slides, by 
which the device is operated. 

MATCH RECEPTACLE. -Fred D. Halsey, 
Tyler, Texas. The body of this match box is that of an 
animal with open month, the match repository being on 
its back, from which a trough commnnicates with a 
mouth passage, a spring-pressed rod forming the tongue 
and serving also as a finger piece, there being ignition 
devices in the passage and the tail forming a stop. But 
a single match can be withdrawn at a time, and the 
match is igmted before it is entirely removed, thus pre-
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venting the abstraction "f a number of matches where 
only one is meant to be offered free. 

DENTAL NAPKIN HOLDER. -George A. 
Bronson, St. Louis. Mo. This improvement comprises a 
dished presser piece, a curved handle piece and a keeper 
tang, for holding in proper position in the month of a 
patient a folded napkin or porous pliable pad to absorb 
salival moisture that might otherwise obstruct the work 
of the dentist. The same inventor has obtained a further 
patent for an additional improvement in this line, by 
means of which the tongne is held depressed and the 
napkin pressed against the tongne on each side of the 
teeth being operated npon, thus effectnally absorbing the 
moisture during an operation. 

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

NEW BOOKS AND PUBLICATIONS. 

LA METALLURGIE EN FRANCE. Par 
Urbain Ie Verrier. Avec 66 figures 
intercalees dans Ie texte. Paris : 
Librairie .T. B. Bailliere et Fils. 1894. 
Pp. xi, 333. Price 75 cents. 

POOR' S  DIRECTORY OF RAILWAY O�'FI
CIAI,S. 1894. Ninth annual number. 
Containing liRts of the offi(lers of all 
railways in North America and of the 
leading" organizations auxiliary to 
the rail way syste m ;  lists of officers of 
South Am erican and Hawaiian rail
ways, etc. Compiled from official in
formation. Ne w  York : Poor's Railroad 
Manual. London : Effingham Wil
son. Pp. 400. Price $4. 

TRANSITION CURVES. A FIELD BOOK 
FOR ENGINEERS. Containing rules 
and tables for laying out transition 
curves. By Walter G. Fox. New 
York : D. Van Nostrand Compan y. 
1893. Pp. 80. Price 50 cents. 
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1. Plate in colors, showing a residence at Bronxwood 

Park, N. Y. Two perspective elevations and floor 
plans. Cost complete $3,500. A picturesque de
sign. Mr. Chas. N. Hoar, architect, New York 
City. 

2. Elegant plate in colors, showing a residence at Ches
ter Hill, Mt. Vernon, N. Y. Two perspective ele· 
vations and floor plans. An attractive design in 
the Colonial style. Messrs. Rossiter & Wright, 
architects, New York City. 

3. A cottage at Mt. Vernon, N. Y., erected at a cost of 
$4,500. Perspective elevations and floor plans. 
Mr. Walter F. Stickles, architect, Mt. Vernon, 
N. Y. An attractive design. 

4. The handsome residence of W. K. Clarkson, Esq., 
Brooklyn, N. Y., erected at a cost of $15,000. Two 
perspective elevations and floor plans. Messrs. J. 
C. Cady & Co., architects, New York City. 

5. A residence of moderate cost at Bronxwood Park, N. 
Y. Perspective elevation and floor plans. Mr. A. 
F. Leicht, architect, New York City. A pleasing 
design. 

6. The residence of W. D. Love, Esq., at Bronxwood 
Park, N. Y. Two perspective elevati�ns and floor 
plans. Mr. W. H. Cable, architect, New York 
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7. A Colonial residence at Flatbush, L. 1., erected at a 
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lyn, N . Y. 

8. A residence at Mt. Vernon, N. Y. Two perspective 
elevations and floor plans. A pleasing design in 
the Colonial style. Mr. Chas. E. Miller, architect, 
New York City. 

9. A picturesque and well appointed residence at Belle 
Haven, Conn., recently erecten for E. C. Converse, 
Esq. Four perspective elevations and floor plans. 
An excellent design. Mr. Bruce Price, architect, 
New York City. 

, 10. A Colonial cottage at Bayonne, N. J., recently erected 
for Joseph Thomas, Esq., at a cost complete $2,700. 
Perspective elevation and floor plan. Mr. A. C. 
Longrear, architect, New York City. 

11. Miscellaneous contents.-Hints to readers. -The edu
cation of customers.-IIow to catch contracts.
The latest and best designs for houses.-Diamond 
cement plaster.-Preserving meta.ls in roofs, 
bridges, etc.-A perfect roofing material.-Stamped 
metal ceilings, iIInstrated.-New wood stains.
'Voodwork vs. flame.-Ebonizing wood.-A stove 
for heating water, iIlnstrated. -Columbian Expo· 
sition award for copper and brass goode .-An im
provcd band saw file, iIlustrated.-How to move 
large maples.-Value of covcrings for steam pipes. 
-Watering garden plants.-Earthqnake effect on 
brick bui).dings.-The trouble New York builders 
have Foothold on pavements.-Milwaukee water 
elevator, illustrated. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi
cally, a large and splentliv MAGAZINE OF ARCHITEC· 
TITRE, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Constrnction and 
allied snbjects. 

The Fullness, Richness, Cheapness, and Convenience 
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of any Architectural Publication in the world. Sold by 
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'1M cnarf}t JOT Insertion under this head is One DoUar a line 

jor each insertian : about eiQht words to a line. Adt'er

tisemen[s must be received at publication office as earlll as 

1hwrsda1l morning to appear in the joilowino week's issue 

J t itn f i f it �mtrinln. 
to a' tyro, and if 80, what is it ? A. There arc two excel- by resting on a brick, or completely invert it. It must Enamel or paint. marine. C. H. Christman . . . . . . . . . 531.610 
lent works on gas engines. Robinson's H Gas and Pe- be kept full of water. ��:l�:·anSJ;u���·tr:a;�!���ar����� ce;��:�ed. J . 
troleum Engines." $5.50. and Donkin's " Gas, Oil and (6344) W. S. a�ks :  When sailing from En';';I���k��C;u:ey: ·. ·. ·. : : ·. ·. : ·. : ·. : ·. : ·. : : ·", :·""" """" .

.... .. : : :  �l:� Air Engines," $6.50 by mail. 7. Do you think it possi- New York to Montevideo does the compass point toward Envelope . money. C. H. Cameron . . . . . . . . . . . . . . . . . . 531.506 
ble to drive a catamaran whose hulls are 15 inches wide, the south magnetic pole after crossing the equator ? A. �����1iOfo�u;���I���b\,n()'i' �;. Gco��n

i�ter: ·G. 'ii: 531.342 
having sharp lines, round knuckles and tlat bottom, 28 , . d . . h Cole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 531.585 
feet I�ng. drawing 7 'inches of water. at a speed of 12 

'I he compass .IS not reverse III crosslIlg t e .equator. !ts Faucet. self-c losing. W. A . Turner . . . . . . . . . . . . . . . . . . 531.484 
miles an hour on dead water with a paddle wheel placed I south
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KCe�refre�.de�: . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531.464 
" L. S." metal polish . Indianapolis. Samples free. between the hulls ? If so, at what position in the length varIa IOns lie ° e I�es 0 �agne lC �c ma I�n. e Fire escape. S . H. Roper . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531.56'1 
For pile driving engines. J. S. Mundy. Newark, N. J. of the hulls should it be placed. and what should be the I only chun�e that reqUIres adjustment IS the dIp of the Fire extinguishing a pparatus. household. D. L. 

h C B d N J length and \\'idth of bucket and \\'hat diallleter and speed needle. as m north latItudes the north. end o. f the needle FIU�".,';!.e'::iitoiDai,i(; .iplon: 'Ei: C: 'ue 'ia Huni:::: :  i!iHiA Presses & Dies. Ferracute Mac . 0., ri geton. . • t b t b 1 d f tl d 1 h t b Folding chair G M Bennett 531 583 
Enameled sil<ns. l etters. A. V. Taylor & Co. , Cin., O. should the wheel have ? A. The speed of 12 miles per mllS e COlin er a ance or !c . IP, w l1C mlls e Folding macb·ine. \V. E. Curtis : :  : : : : : : : : : : : : : : : :  : : : . 531;513 

hour may be;obtained; but with the difficulty of overload- changed or reversed 111 southern latItudes. b·unnel . Root & Silvey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53J.388 Handle turning machinery. 'I'revor Mfg. Co., Lock- Furnace. See .Boiler furnkce. Smoke consuming 
port. N. Y. ing the boat with the weight of engines and wheel. 9 to furnace. 

Screw macbines. milling macDmes. and drill presses. 
10 miles may be attained. Wheel should bc two·thirds TO INVENTORS. ���ft';':e�r�·orv'l'��� ·Krai;oi &:BO.tad: : : : : : : : : : : : �t� 

'rh e  Garvin )'lacb. Co., Lahrht and Canal Sts., New York. the length of hull from bow. Wheel 6 feet diameter, 4 An experience of nearly flfty years, and the preparation �����.UXS;� ?v�tchh��t'er"B ie'ngtb ·�auge·. · · · · · · · · ' 531,355 
Centrifugal Pumps. CapaCity, 100 to 40,000 gals. per feet wide. of more tban one llundred thousand applications for pa" Game II pparatus, COin cODtrol led , A. I • .  Pratt . . . . . 531 .469 

minute. All sizes in stock. Irvin Van Wle. Syracuse. N.� . (6337) C. A. C. asks :  1. What is the I tents at bome and abroad, enable us to understand the g������ �gg�o�I:;·�f.�p��-�ei:i:ii:ardi;'·g·::: : : : :  : : :  g�Ut� 
Emerson, Smith & Co., Ltd., Beaver l!;aJls, Pa .• wi]] safe carrying capacity of No. 30 silk·covered copper laws and practice on both continents, and to possess un- �!:�:,ei�Jk: �f�����.���::::: � : : : : : : : : : : : � : : : : : :  : : : : : :: 

�}:� 
. h ' d '  I h I e � equaled facilities for procuring patents everywhere. A G J � 531 « send Sawyer's Hand Book on Circulars and Band Saws wue, suc as IS use In te egra� reo ays I? amperes) . synopsis of tbe patent laws of the United States and aU Gi;:� �a�hi'n�i�ire:F::M'' 'iiyo'Jl: : : � : : : � �::::::" ' .• :: 5.�n;�70 free to any address. A. 0'15 to 0'20 amp�re If wo�nd 111 a t�ght C?ll . 2. What foreign countries may be bad onuppHcation,and persons Glaflsware. mould for the mauufacture of, C. E. 

GuiJd & Garrison, Brooklyn, N. L, manufacture steam should be the carrymg capaCIty of fusmg WIre to protect contemplating t be securing of patents, either at home or Blue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 531,009 
pumps, vacuum pumps. vacuum apparatus, air pumps. the same (in amperes) ? A. About the same as given abroad . are invited to write to this ofllce for prices, ��?:�in�' :e��oro�' rotar;:cllt·ters: ".1: M·iiier· . .. .. :·: : ggl:� acid blowers, filter press pumps. etc. above, for they are very safe figures. 3. Also, ho\\' can which are low. in accordance with the times and our ex- Guard. See Car life Jluard . Pin guard. 

I<."'or tbe original Bogardus Universal Eccentric Mill, telephones be used on a telegraph line about 1,500 feet tensive facilities for conducting the business. Address ���:.nC'. F����k����I.�: .�a.���� •. �.t. a.�.::::: : : : : : : �l:m 
Foot and Power Presses, Drills, Shears, etc . •  address long, with three stations on same ? We use ordinarily MUN� & CO., office SCIENTIFIC AMERICAN, 361 Broad- Hanger. See Mail bal! hRn�er. 
J . S. & G. F. S' 'llpson . 26 to 36 Rodney St . . Brooklyn, N. Y h t I h i' b t . h t b th t I h d "ay. New York. Harness br east strap. C. H. Russell . . . . . . . . . . . . . . . . . 531 .569 t e e egrap me, II WIS 0 nse 0 e egrap an :��;�;te�·. 1i.���¥�iers(ili : · : : : : : : : : : : : : : : : : : : . : : : : :  �l:� Tbe best book for electri CIans and beginners in elec- telephones together. The batteries are located as follows: ---- Harvester. corn. H. M. Cox . . . . . . . . . . . . . . . . . . . . . . . . . 531 .512 tricity is " F.xperimental Science," by Geo. l\1. Hopkins. Three at cne end and five in the middle. How can it be INDEX O F  INVENTIONS Hut block. explmdin�. S .  E .  Dunbam . . . . . . . . . . .. . . . 531,518 
By mail. $ 1 ; )lunn & ro . •  puhl ishers. 36l Broadway. N. Y. arranged so that either end may call the middle statIOn ���t�Or�

d'§eeEc:;'i���f�r: ' .; . . . . . . . . . . . . . . . . . . . . . . . . .  531.521 
Woven wife brusbes.-Tbe Belknap Motor Co . •  of (using the telegraph Instruments for a call), and the mid- Heating boiler. steam or hot water. L. R. Black-

Portland. Me. are tbe patentees and manufacturers of die station be arranged so that he may switch his tele- For w h i c h  L e Uen Patent or t b e  Hi���
r
f�r electric apjj�r;.t;i":A: :8: ·Davis· .. . .. .. : : : : : :  gjlUig the best woven wire commutator brush on the market . phone on to either section of the line, leaving the other U u l t e d  S l ate. w e re Gran t e d  Hook. See Garment hook. 

Competent persons who desue agencies for a new end out or grounded ? A. Use back contact keys at }i������g��'I�h��� �ls�:iD; .. ii:L: La;;;ton: : : : : : :  �t:� popmar book. of ready sale. with handsome �'rofit. may middle station, with ground connections there. 4. Also D ecember 25, 1894, Icing to pastry. apparatus for applying. Stro-
apply to Munn & Co . •  Scientific American office. 361 will telephones work through the five batteries without Indre'i.��;� f IT���o�i: : ·:. :::::::::::::: : : : : :  : : : : : :  : : :  �!.m Brou.:lway . New York. any troub!e ?  A .  1'he batteries will not prevent the tele· Ii N 0 EA C H  R E A .I I N G  r.rHA.'1' DA T E .  Inhaler, E Souchon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 531.476 

r.I'he Imperial Power Buildin�, of Pittsburl1", Pa .• will h f k' Inkst.and. L. N .  Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5BI ,845 
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p ��;�;)o��or ��g. D. asks : Does the sn n  [See note at end of list about copies of these patents.J m�f!�t���e�ri�J�;f���c.����:���.���·.�.�i.���� nu� 
h · I t ' d d t bt · bl k • I thO th f tl d " t  tl tte d ln valirt chair . S. A. Pottpr . . . . . . . . . . . . . . . . . . . . . . . . . . .  5:1I .:j3() c mery. e ec r i C  y namos an mo ors a ama e, rna - move . s IS ear per BC y roun , or IS 1 a ne Air brake Rig-nal apparatu s. E. P. Bishop, Jr . . . . . . . 531,584 Iron i l lg tab.l e� clamp. ,Kauf�an n  & Nimeroff . . . . . . . .  5? ,3 16 ing it desirabl e  for manufacturers. rr1he propr ietor pro- at the poles ? If so, how is it proved ? A. The sun Air or gas compressor, C. W. Miles .. . . . . . . . . . . . . . . . . 531.552 '  ig�!���� g:;���:: :�;�l��b��l����fonai,·w: j: rr�ipp �t:��g poses to rent space as may be required by 8 manufac- moves in space toward the constellation Hercnles at the Ala!�rm�ee BUI'glsr alarm. Refrl�erator leak Keyboards by means of perforated cards, me-ture� . . �aCh fI.oor cont�ins �,600 square feet, capable of I rate of about 16 miies per

. 

second. In this scnse it moves. AmalJramator . L. D. Coe . . . . . . . . . . . . . . . . . . . . . . . . . . . . 531,611 KiJ��Ja����U;rkl�i\��ting. C. Gavio l i . . . . . . . . . . . . . .  531,.413 
SUbdlV181.011, With exterIOr wInduws all a.round and �ower It also moves by revolution upon its own axis. rrhe ap. Amal�amatoT' and separator J W Batley 5,'U 296 K' h b' t ' E S . h 531 341 and appl iances to meet any wants and alIve conven iences . .  . Anchor, toldine-, F. Joyner . : . .  : . . .  : . . . . . . . .  : : : : : : : : :  53(315 ltc en ca IDe . 1'. . mIt . . . . . . .  . . . . . . . . . . . . . . . . . 
not obt3inable elsewbere. Located in tbe heart of tbe parent daIly motIon of the sun through the heavens 18 Animal ttap. D. W. Leeoly . . . . . . . . . . . . . . . . . . . . . . . . . . .  531.544 ��:il'i·ngS�ea�h�n�.nJ1;:,�\��., w. R. Jobns . . . . . . . . . . 5�1 .4f,s 
city, witbi n  th irty feet of the Pennsylvania R. R. freight not a real movement, but is an optical effect upon our 1:�im:�;�agar�a�·eSg�e�bOuiiii·ng: 'foi-: 'ii: 'jakol;s': 531,571 Kni t.ting machine, circular. }lorin & Jacques . . . . . 5D1.5M 
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': Htffi t��f���,�}�sr���;I��.�����·::·: : : : ': : : : : : : : : : :  ffi:� J. Vendenzr ift. Pittsburg. Pa. as is proved bv measures upon the meridian with their ' Barrel bead turning macbine. W. W. 'l'revor . . . . . .  5H1.400 t:���n:�i�ip';i�T�:�s��ri : : : � : : : : : : : : ·. : : : : : : : : : : : : :  ��:�� 
n Seuu for new and complete catalo,!?ue of SCientific terminals con;pared with observations for their latitude. �:�belip�i;;��U:" 8��-:�r�s��'�i: Cbristophe;: : : : : : :  ��:� Life preserver, J. P. Brown . . . . . . . . . . . . . . . . . . . . . . . .  531.505 

and other Books for sale by Munn & Co .. 361 Broadway. Also by the force of gravity, as deduced from the vary- Bearin!, for wbeel boxes. ball. W. S. Robinson . . . .  531.564 �tc��in§e�eC���' �t�at�3�2�i�0;'iiDe 'IOCk: ' . . . . . .  531.591 
Ne Y k .' ee 0 I' t '  . I h f d I d'ff . d Bed bOtt.om. extensible. A. H. Freese . . . . . . . . . . . . . . 5.11,370 1 . f i t  d ' l I t ' '.' B I. W or . I' r . n aoo 1 ('a .1On. 1ng engt S 0 a pen u urn at 1 .erent latItu es for a Bed l oung� A: J. Gautran . . . . . . . . . . . . . . .  . . . . . . . . . .  531,461 .. ocomOtlve or e eva e fl-ll ways. e ec fIC • .L' .  • 

given time beat. Beer carb�atmg- apparatus • . C. Barus . . . . . . . . . . . . . .  531,356 Behr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . 531.499 

HIN'l'S TO CORRESPONDENTS. 
N alll C S  a n d  A 4.1d .. e�s must accompany all letters, 

or no attention will be paid thereto. 'rhis is for our 
information aud not for publication. 

R e fc l"(' u ( ' c s  to former articles or answers should 
give date of paper and pa�e or number of question. 

In q .. i I' i (. � not answered In reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this uepartment. each must take his turn. 

B 11 ye I'S wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
honses manufacturing or carrying the same. 

Spet· i .a l  " ' I· i . t e ll ( n fu r lll .l l i o n  on matters of 
personal rather than general interest cannot be 
expucteu without remuneration. 

Sci c l l ' i l i .:� .-\.. In c .- j e a n  S I I I) I) l c lu e n t 8  referred 
to may be had at the office. Pnce 10 cents each. 

B o o l
.
i s  referred to promptly supplied on receipt of 

pnce. 
lU i ,w nt \ "  scnt foOr examination should be distinctly 

marked or labeled. 

(6335) W. A. P. writes : We h ad erected 
in our ollice a natural gas stove, giving it a 3).2 inch vent 
pipe ; ever since there has been a continual dripping of 
tluid while the stove is lit. We trust you will be able to 
allvise liS with II remedy and explain the same. A. The 
gas in burning produces water. We would suggest the 
use of a tee at the lowest poiut of the vent pipe, with a 
small drip pipe leading thence outdoors. This should 
be bent into a trap near the stove and the vent pipe from 
the stove should pitch down ward toward it. The pres
ence of water indicates a cold chimney. which shows that 
the roo:n is getting the heat, which is as it should be. 

(633 J ,  J. A. McC. asks : 1. Is there a 
singl� cylL1Jer gas engine made to·day that receives an 
impulsc at each stroke of the piston, or two to the revolu
tion ? A. Double acting gaR engines have been made, 
principally in England and in France, and some are still 
in use. 'l'here are some difficulties in the operation of this 
class of engines that have placed the single acting engines 
in the lead. 2. What is the best proportion per volume 
of gasoline gas and air for the best results in gas engines ? 
A. The best and most economical mixture is 1 part 
gasoline vapor to 10 parts of air. 3. If a jet of air and 
one of gas be admitted into a cylinder at the same in
stant from opposite sides, in such a manner as to strike 
each other with considerable force, will they mix suffi
ciently well to explode in contact with an electric spark, 
and will such an explosion take place with a considerable 
degree of certainty if the mixture come in contact with 
iron at a good red heat? Also at what heat may iron bc 
nnder sllch circumstances and the gas be free from dan
ger of explosion while under compression ·? A. 'fhe 
practice is to admit gas and air at any convenient point. 
'l'hey will ignite by electric spark or by a heated tube into 
which the mixed gases are compressed. The tube to be 
at a full red heat. Will not explode at a black heat. 4. 
'I'o what extent is a charge of gas and air compressed at 
the moment of explosion in the most economical en
gines ? A. There are engines with and without com
pression of the mixed gas and air. Compression may be 
from 5 to 10 pOllnds. 5. What can YOIl say in regard to 
the relative efficiency of the tube and electric spark as 
an exploder? Also with reference to safety and economy? 
A. The electrical iguition system claims high efficiency 
in the uniformity of explosive effect. 6. Is there a work 
on the gas engine that wonld be of real, practical value 

(6339) C. H. H. -No one h as the right 
to make a patented article for his own use without the 
consent of the patentee. 

Beer forcmg apparatus, au pressure, H. E. ig�g�gU:�s.8����;�g;���r�,Kn� .. e¥e�rr��I.
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Bee!:�\X,jAfttc:¥����:�!�f�.:nX.k�t:. iir���if :�:::: J,oo"n'irJ �c����e�;pparat;is. 0: ·W: 'Sclij"iiD : : : : : : : : .  �U� 
Be1l, automatic pickle, Bemis & Adams . . . . . . . . . . . 5.'U,457 Lubricator, 'r. G. HoweI l R . . . . . . . . . . . .  . . . . . . . . . . . . .  531,590 
Bell. signal. I. L. Garside . . . . . . . . . . . . . . . . . . . . . . . . . . .  531,373 Lumber drying kiln . W . P. Murphy . . . . . . . . . . . . . . . .  531.:>25 
BIcycle saddle. C. 'I'. Rogers . . . . . . . . . . . . . . . . . . . . . . . . .  531.333 Magazine or book bolder. F. Barwick • . . . . . . . . . . . . .  5:11,496 

(6340) H. A. W. & Co. say : In Notes Bicycle support C A Sch loer . 531 338 Mai l  ba. hanger. J. A. B ran iff . . . . . . . . . . . . . . . . . . . . . .  5.�I.360 
Boi ler. See Heating ·boiler. . . . . . . . . . . . . . . . . . . . . . . . • Mashing machine. A. Schultz . . . . . . . . . . . . . . . . . . . . . . .  531.601 and Queries of SCIENTIFIC AMERICAN of December 1, Bol l er furnace. O. Friederici . . . . . . . . . . . . . . . . . . . . . . . . .  531,525 ��?�

I
���Cp

a
p
l ��tu�nf���xtra����: ·X.· Guiiia�'me: : �::�3 J. J. H. asks, . .  How high above level of its source will �gl�·tr ����e�!��'g: :r.·Laifib·efi : : : : :  : : : : : . : : : : : : : : �l:� M in�r's spooning tool. N. E. Varney . . . . . . . . . . . . . . .  531 .347 an ordinary hydrauJic ram raise water?" Yon answer from Bone and vegetable matter. machine for com- Moulding- appar9tus , S.  J. Adams . . . . . . . . . . . . . . . . . .  5:31,429 

100 to 200 feet. About two years ago we put in a Rife's Bracii�u���g-S:O�ld!���:ce·.· · · · · · · · · · · · · · · · · · · · · · · 531.426 MO���ti�O; o'ie{s:�f��:!dO:O�t��;·.
r r.12�����:.�:�� 531,559 

ram (advertised in your paper). With this ram we raise Brake. See Car brake. W indmill bralte. Motor. See Sprllig motor. 
water to our farm 243 fcet high, pipe line 4,360 feet long; Brake bandle. P. G Emery . . . . . . . . . . . . . . . . . . . . . . . . . .  531.612 Motor chargi ng dev;ce. J. T. F. COliti . .  . . . . . . . . . . . .  531.511 Brake handle. J. W. Paterson . . . . . . . . . . . . . . . . . . . . . .  531 596 Music box damper. G. A. Br.'·bhausen . . . . . . . . . . . . 531.859 
our feed pipe to ram is 500 feet long, 5 inch pipe and 11 Brake handle, H. S. r.I'eal . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531,577 ��t���lt��ls::�����i!'e Wor��:�f�:,' w·. 'Do·Dr; : : : :  �L�� feet fall, and gives us 60 gallons per hour and sometime. ��ig�I:'i1�u�h�a:1°'tnt"t;oiiy'' ' ''' '' '' ' ''' ', : : .. . .. .. .. ...... .. .. .. .. : :  �UU Oil cuP. C. C. Tyler . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5:j l .401 
runs up to 90 gallons. Buggy top attachment, Axline & Baillie . . . . . . . . . . . 531.493 Oil or gas burner, C. W. Clayb( l tl l'ne . . . . . . . . . . . . . . . .  531.5O!J Building constructions, composition for, W. R. Ordnance, breech loading, Noble & Lloyd . . . . . . . . .  5:i1 .594 

(6341) R L H k 1 I h t Forbush . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 531.369 Ore concentrator. 8. Beer . . . .  . . . . . . . . . . . . . . . . . . .  531.498 
. . . a� S :  • n W a I1 Uln- Bur!,lar alarm. detonating. S. D. Silver . . . . . . . . . . . .  531.428 Ore concen trator. J_ M. Montgo lllery ..... ......... . D'I.:j81 

ber or numbers of the SCIENTIFIC Al\IERICAN SUPPLE- BUrner. See Oil or 'las burner. Ore separator. magnetic, C. G. BuchaJlan . . . . . . . . . . 631,301 
MENT can I find directions for making inEtruments for 
the measurement of ·the following : Volts, amperes. 
ohms, and watts? A. See our SUPPLEMENT, Nos, 353, 
398, 423, 440, 552, 556. 563, 603, 604, 618, 734, 811 .  2. 
How many cubic feet of gas can be obtained from 1 gallon 
of water by the electro analysis process, and how long 
would it take to decompose it with 20 amperes, if I use 1 
square foot for each electrode ? . A. About 157 feet hy
drogen and 78 feet oxygen, requiring about 1.000 hours. 
'I'he size of electrode is a supertluolls statement. 3. Are 
gold and platinum the only metals from which I can 
catch the gases separately ? If not, please mentlOn other 
cheaper ones. A. You can use iron or copper in a soln· 
tion of callstic soda. 4: What is the fractional horse 
power of the motors described in SL'PPLE�IENT, Nos. 
761 and 641, and how many volts and amperes does each 
require ? A. No. 761 is about one·thirtieth horse power, 
No. 641 is abont one-tenth horse power. 5. How many 
volts and amperes does the dynamo in SUPPLEMENT. No. 
161, give ? About 12 volts and 1).2 amperes. 6. How 
can I calculate the candle power of a lamp ? A. Allow 
3'1 watts per candle power. 7. With 10 volts and 5 
amperes, can I make an induction coil that will give 50 
volts and 100 amperes ? If so, how ? A. No. It would 
involve creation of cnergy. 

Button, detachable. W. J. Muore . . . . . . . . . . . . . . . . • . . 531,466 Oxids. apparatus for producing, A. Cro8sley . . . . . . •  531,459 
Calking tool. D. b'alvey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531.411 Packing displacer. J. Matthews . . . . . . . . . . . . . . . . . . . • 5:11.546 
Cambering machine. H. C. Ryding . . . . . . . . . . . . . . . . . . 531.448 Pai l . dinner. JI. M . Holmes . . . . . . . . . . . . . . . . . . . . . . . . . . 5.11.533 
Camera. "ee Photogra.phic camera. PaiJ, l iquid seal .  G. Higbie . . . . . . . . . . . . . . . . . . . . . . . . . . 531,313 
�an h e�� formin: dieJNSfr0.Ier . . , . . . . . . . . . . . . . . . . .  �l'��A ��b�t:�6ragf�����g�e�· c1le:k�.o��;;ds: · stocks' 'tind 531,433 
C:�dt?e�N�i ��� l�;'tCh bgi, ·combi·nei:i; 'X: 'N'i't� ' other instruments, D. N. Carva l ho . . . . . . . . . . . . 531.507 

tinger. Sr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 531,4G7 Paper, machine for feedin� sheets of, J. H. Car brake. S. S. Leonard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 531.418 " nowles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531.408 Car brake. R. W. McKee . . . . . . . . . . . . . . . . . . . . . . . . . . . . 531,550 Papers . etc., device for holding and clampin5l'. I. 
rar brake. railw.y. W. Baxter. ,)r . . . . . . . . . . . . . . . . . . . 531.582 W. Heysinger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531 .312 Car brake. rai lway. Dickinson & \"{arner . . . . . . . . . . .  531,588 Parer Rnd sci ssm's sharpener, vegetable and fruit, 
( 'ar brake, railway, A. �;. Letson . . . . . . . . . . . . . . . . .  531,319 Pen�·b�i��?:r.� ·mf�Cl; i·I·. e· fO·l: f��miri�·,·E: S·tauber.: :  �!:�� g:� ���������i8?'w':'�'r�;�n�::::::::::: :::::::: : : : : ���:�� Photograph ic camera, fo lding. H i l l  & A d a m s . . . . . .  5:n.416 Car coupl ing, T. P. Beadle . . . . . . . . . . . . . . . . . . . . . . . . . . .  531 ,497 P ickinll up pin�, etc., npVClratus fOf, A. B. Olson . .  631,SS:l 
Car coup l ing, J W. E lliott . . . . . . . . . . . . . . . . . . . . . . . . . .  531,522 Pin guard. F. G. Stephenson . . . .  . . .  . . . . . . . . . . .  f>31,3H7 Car coupling, D. G. Gross . . . . . . . . . . . . . . . . . . . . . . . . . . . . 531,:l75 Pipe co-pnect ion for flu id!' . '1\ & W. T. James . . . . . .  53l.615 
Car couplin�. J. L. & J.  E. W h ite . . . . . . . . . . . . . . . . . . . 531 .490 Pipe cutter. J. J . & J .  J. McCurthy . . . . . . . . . . . . . . . . . .  5.11.549 
Car coupling. A. 1. Worthington . . . . . . . . . . . . . . . . . . . . 531.492 Pipe wrench. W .  A. Blai.d el I .  . . . . . . . . . . . . . . . . . . . . . . 531.299 Car fender. W. B. George . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53 1.374 PI.iting appara tus. C. J.. ;<eward . . . . . . . . . . . . . . . . . . . . 531.470 
Car fender. A. D. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 531.395 PIHning machine, met"l . J . S. Wheeler . . . . . . . . . . . . . 531.489 Car bepter and vent i iator, L. A. Peckbam . . . . . . . . .  5.'31,559 P lan t er, C. W . W arner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531 .606 Car l lfe-l!uard, J. !:5cbneider . . . . . . . . . . . . . . . . . . . . . . . . .  531.391 Plow , W. 1.  Manning . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . .  5:H ,322 
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.. . : .... : :  .. '. : �t��g ��i�r�dc�'!t1����::n:rh�ar��0�nd· ;;pp;�r�tus' f()r j;ro: 631,408 Cars, el ectriC lig-bting system for railway. M. ducing ('o�ied effect on. c.. E. Adnmson . . . . . . .  531,�94 
.Moskowitz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531,421 Prin ters ' J!al levs. npparatus tor securing type or Cars. entrance guard for open, J . A. Brill . . . . . . . . . .  531.407 matter in . F. Ross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531 ,568 Carriage wheel, E. S. Renwick . . . . . . . . . . . . . . . . . .  531,447 Printer's quoin, C. Reitter . . . . . . . . . . . . . . . . . . . . . . . . .  531.332 

Cartridge crimpinjl m lCh ine , T. R. Barney . . . . . . . .  531.495 Printinlo:: presses, di�k cover for job, C. E . Adam-
Ca�e, �ee Sales check case. son , . . . . . . .  . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . 5.11 .200 
Casting .pparatus. H. B. Cox . . . . . . . . . . . . . . . . . . . . . . . . 531.362 Prunin!! kn ife. L. C. & B. Bosley . . . . . . . . . . . . . . . . . . . . 531.358 Cbafe iron. roller. C. L. Bellamy . . . . . . . . . . . . . . . . . . . . 531.500 Pump. A. F. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5:<1 .518 Chain or l ink belt, conveyer, S. E�sex . . . . . . . . . . . . . . 531.300 P u m p  attachment. J. W. C lark . . . . . . . . . . . . . . . .  . .  . .  531,5lJ8 
Chan'. �ee Folding ch air. Invalid cbair. Pumping liquids frOID gas prodUCing wel ls. means Cbair seats. sprinl< support for. J .  A. l;taples . . . . . .  531.477 for. J .  S. 1( lein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 531.",7 Chisel. subaqueous rock break ing, W. L. Ross . . . . .  531,334 Punch and process.of and means for making same, Christmas tree ligbt. E. A .  Uehling . . . . . . . . . . . . . . . . . 531.452 Die. 11. S. Sch.adt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531.600 Churn. C. A. Lorenz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531,440 Rail fasteninl'. ll .  A. Weber . . . . . . . . . . . . . . . . . . . . . . . . .  501.349 

(6342) P. C. T. asks : 1. What make of 8i�:;!'/iI�f:e tro�in'i�:�I':; ·clamp· . . · · · · . . . . . . . . . . . . . . 531.530 �til;�;: �?;c��i;. ���.:';f6�ki': &: �r�n'�/:!j.iioii. : : : :::: gjlt�5tf Clasp. See Garment 8upporter clasp. Rai lway rail ,  A. J.  Moxham . . . . . . . . . . . . . . . . . . . . . . . . 5;:$1,444 storage battery can yon recommend for charging by 
gravity cells ? A. For storage batteries address some of 
the deaJers who advertise in our columns. 2. What 
occurs if circuit is closed without cutting ont gravity 
batteries ? A. The storage batteries keep on receiving 
their charge; the circuit is necessarily closed when charg
ing. 3. What caus,s buckling of plates ?  A. '1'00 rapid 
a discharge. 4. What capacity should they be for cauter
izing purposes-how many volts and amperes are most 
practicable ? A. This depends entirely on the length 
and size of the cauterizing wire or instrument. 5. What 
is the difference between a galvanic and faradic current? 
Johnson's Cyclopedia states magneto anti secondary cur
rents from induction coils are faradic, and yet we read of 
gal vanic medical batteries. A . ,T ohnson's Cyclopedia is 
correct. In medicine it may be desirable to use a gal
vanic current. 

Clotbes drier, G. Finkbeiner . . . . . . . . ... ......... . ... 531.� 24 Railway. ra-i ls, e lectrical connection for. A. J. 
Coal washer and separator, T. M, Highter, . . . . . . . . 531,562 M oxham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5Rl,445 
Cock, e-auge, C. R. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 531,593 Railway �witch. G. E. Lem m on . . . . . . . . . . . . . . . . . . . .  6:U,·I;�9 
bg:�=����:r:� ���b;n�m�!���Si!�iters·oil:::::.' .' �l:� {t�n:�� �;Vi��? l��J�I�g���::tl.��.� : : : : : : : : : : : : : :  : : :  �l:t� 
8g:;:�;t!tor�1l.ei: "iirldgman·. · . .

.
.
.
.
.
.. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. : �U8;j ii���r������\��tf�ra�2�c��;i�;�J.yj: '� iiield : : : : : :  Zit�g Cooking corn, etc., in cans, apDaratu8 for. H. R. RefriJzerator leak alarm , E. C. Paetow . . . . . . . . • . . . .  531,557 

Stickney . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . 531,479 Regulator. �ee r.I'ank regulator. Corn sheller separator. J .  Q. Adams . . . . . . . . . . . . . . . .  531.292 Rheostat, automatic. R. W. Hollis . . . . . . . . . . . . . . . .  531 .617 Coupling-. See Car coupling. Thill coupl ing. Ring. See CurtaiD pole r ing. Cover. strainer, and steam guard, combIned ket- Rock d r i l l iull machine. M. Benl , . . . . , . . . . . . . . . . . . . .  531,431 tie. Benson & Bersl in . . . . . . . . . .. . . . . . . . . . . . . . . . . . .  531,300 Rope hauling machine, 'V. B. Lantz . . . . . . . . . . . . . . b3J . :m� 
8�m;�lg�: ��Rf.sR&;'iW.��I : : : : : :  : : : :  : : : :  : : : : : : : : : : :  �aM �g��Ja��.�\�'J. �r�;i�.:;,�e�t ·ai : : :  . : . : : : : . : ::: : : : : : : . gjlU8J 
Cultivator. Warn�r & Crane . . . . . . . . . . , . ,  . . . . . . . . . . .  531,605 Sacchanne soiutiollR. process of and apparatus g���1:{�Jr��:: !ta�in�n:J¥�rnailng·.·L.· Beii:::: : :  gjlU� saf!f; gi'i:.e8�:tn13r�;,�� :  .D.��ing: ... ::: ... . '. : : . : : : : ' :  �U� 
Currycomb. C. J. Garvey . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531.412 Sales check case. W. M. Kinnard . . . . . . . . . . . . . . . . . .  031 .551 Curt.ain flxture, A. B. Dunkle . . . . . . . . . . . . . . . . . . . . . . . 531.519 Sales slip package. mem oran dum, W . M. K innard 5:U .::J 17 Curtain pole ring, etc., J.  A. Rings . . . . . . . . . . . . . . . . . . 5.11 ,563 Sand blast apparatu s. J. }l�. Mathewson . . . . . . . . . . . 5:n,:i79 Cutter. See Ban d cu[ter. Pi pe cutter. Sash fastener • .  J .  B .  Lash brOOk . . . . . . . . . . . . . . . . . . . . . . 5:l1.542 Cutter head , A. S Spaulctinl! . . . . . . . . . . . . . . . . . . . . . . . . 531,396 Sash fastener. L. C. Mi l ler . . . . . . . . . . . . . . . . . . . . . . . . .  53 1 .443 
Decorticating ramie or other plant�, machine for, Sa�h tnst.ener, T. 1£. WardwelL . . . . . . . . . . . . . . . . . . . . .  o:n.45:� 

. A. D. Estienne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.'n,307 Saw fi ling d e v i ce, M. J. \tV ilson . . . . . . . . . . . . . . . . . . .  5;)1,45(; 
DIsh cleaner, F. Rowley . . . . . . . . . . . . . . . . . . . . . . . . . . . . 531,389 Screws and followers, means for controlling 

(6343) L. A. F. asks : 1. H ow can the g�s����c:���&Plia'd'";;;,�r�nP: �ictet::::::::: . . ::: : :  �t�1 �';,'"ha!
i
v� . ���.���.t.i�� . .  �.

et"::
e
� . . ����: . . I!J .. . �: 5.11.421 

danger resulting from the falling of a private telephone R��g�r��ee·m�����oew ��Jngeiecir;calii:aciiiaie(i 
531.581 ����r!io�: 1,':,�

e
o�!" 'sejiaraiiir: ' spinning ' 'filii 531 .376 wire onto a trolley wire be avoided ? A. By guard wires bucket theref"r. C. Upton . . . . . . . . . . . . . . . . . . . . . . . 531.186 separator. 

placed over the trolley wires, or by good Insulation on Drier. See Clothes drier. Sewing machine book. W. I. Blackman . . . . . . . . . . . .  531 .357 
the t.elephone wire. 2. In case of its falling onto the E���n:oWe�����t.Jit�D�;�i;�� .�l? . .. .. . : ... �: ':. ',':: :::. : Jt�W Shac����r:f. �i

.��.��t.���: .
i
.J�.����.l:.�� .��.�� ����.� . � 531,3M 

trolley wire, is there any danger to building upon which (Just col lector. J . F. Gent . . . . . . . . . . . . . . . . . . . . . . . . . . . 531.414 Shoe shapero J. W. Skinner . . . . . . . . . . . . . . . . . . . . . • • .  531.3lta 

it is strung? A. There is a certain amount of danger, �le';'\�:.fc�:gr�:lf·. b·uTI'I:�t'�e· · · · · · · ·:: . . . . . . . . . . . : �vm �l;,��I�ee.;o��':�:·��I·e�M�H�'��is;,ii : : : ::::: : : : : : : : :  ��I:f1J 
bllt the high resistance of the telephone apparatus is to �j��gl� ���_����0ii:.sW',i'n�::I�J:. AI: .�nd.:���.� : : : : : : :  �g�A Sig�::;;'a�ee Air brake signal. Railway switch 
some extent a safeguard. 3. Is there any easy way to ElectriC plug .witch . A .  H. Palmer . . . . . . . . . . . . . . . . 531.424 Silk or thread holding device. L. O. Sm ith . . . . . . . .  531.475 
remove the crystals that form in a bichromate of potash Ele����ala����� . .  ��.�� ��l.��� . .  �.��.t.r.�l.'.i��: . . ':: . . . �: 531.365 ��gke C*����i��O[n���·��,i�f: }?�a�::.��·":". �: : : : :  �n:� battery ? A. Immerse completely in a tub of water and Elevator. N. P. Otis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531,5�5 �:; dii��i�t�::o�,;s�r& .  WiICkiow'. : : .. .. . .. .  : : :  : . : : : '. �� then place the cell on its side with its bottom raised, ao I Em��rc���.���: . . ��.���n.e . .  f�� . . . �����.i��: . �: . .  �: :>31,385 SOldering and test ing plant. can, N. L. Bishop . . . .  531,501 

© 1895 SCIENTIFIC AMERICAN, INC.



i 4  ',itutil i , �lUtti,au. 
Soldering mach ine, H .  Miller . . . . . . . . . . . . . . . . . . . . . . .  531,419 Sounds. apparatu� for collecting, concentrat ing, and distributing, S. U. McKelvey . . . . . . . . . . . . .  _ • .  531..554 Soinning mach ines, yarn separator for ring, E. L. 

Morrill . . . .  " ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531,Mll Spinn ing rail separator, A. E. Rhoades . . . . . . . . . . . . 531,561 

�ilvertigements . 
O R I H lS A R Y  R A 'l' E S .  

Spring motor. M. H. Wilson . . . . . . . . . . . . . . . . . . . . . . . . .  531.607 I n 8 i d e  P asr e .  e n c h  i ll M e l' l i o li - - 7 5  c e ll r. "  n l i n e  Stamp, time, Baird & Nash . . . . . . . . . . . . . . . . . . . . . . . . . .  531,297 U n ci,;: P uz e .  e n c h  h uw n i o n  . ... - ... $ 1 . 0 0  n l i ll e  Stamplu.!! o r  pressing macblne.Saltzkorn & Nicolai 531.337 1 .."... . . Steam engine for reciprocating sawmill carriages � For some ctass,es oj Advertise.ments, Spectal and 
direct acting, \V. E. Hill . . . . . . . . . . . . . . . . . . . . . . . .  : 531,532 Jfl{jhe-r rates are reqUrtred. 

Stereotype matrices and typewriting, machine I The, above are chare-es per agate l ine-about eich t for produCing, T. G. & H. Daw . . . . . . . . . . . . . . . . . .  531,586 words per hne. 'l'h is noti ce shows the width of the line. 
Stor.e, composition for art ificial, B. W. Eddy . . . . .  531,520 a!ld is seL in agate type. 11injZravings �ay head adver-Stove ur range, coal and gas burning, A. Stecke . . 531,602 tIsements at t,he same l'ate per alla"te hne, by measure-Stoves, hot air attachment for, 1. Brooke. � . . . . . . . .  531,5C2 'TIent, as t,h e ·letter press. Advertisements must be Strap. 'See Hartless breast strap. : received at Publicat ion O ffi.ce as early as 'rhursday Swing, portable, R. E. & G. E. Shorey . . . . . . . . . . . . . .  531,472 morning La appear in lhe fol lowing week's issue. Switch. See Electric plug switCb .  Railway . 

t;witch. SWitch tbrower, J. G. Sieber . . . . . . . . . . . . . . . . . . . . . . . . . 531,473 
�,��le1ecoIfn�re:�:��ciiine: 'ii: 'Ii: �y'oneB : : : : : .' : : : ggf:�� 1.'ank regulator, open, J. 'l'homas . . . . . . . . . . . . . . . . . . .  531.482 
��re����e: i�5�i�·h��� ogll.�?l�.�� : : : :  : : : : : : : : : : :  �i:� TeHurian., C. G. Sull i van . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 531,ii1l9 'l'h il1 conpl ing, D. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . .  531,5.18 
'1'hill coupl ing, �'. W. Rolf . . . . . . . . . . . . . . . . . . . . . . . . . . .  5:'1,565 
'rlrne lock for money drawers, J. Totten . . . . . . .  , . .  531,346 Tire, bicycle, F'. M. Ash ley . .  ; . . . . . . . . . . . . . . . . . . . . . . .  · 531,G08 Tire for b icycles, pneumatic, A. C. Davidson . . . . .  531,436 
Tire. pneumatIc. C. H. Roth . . . . . . . . . . . . . . . . . . . . . . . .  531,335 Trap. See Animal trap. Trolley. G. A. Newhouse . . . . . . . . . . . . . . . . . . . . . . . . . . .  , .  531.383 'I'rolley, C. E. Powell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531.3:11 'l'rolley catcher, P. 1\ Mil loy . . . . . . . . . . . . . . . . . . . . . . . .  531.380 ��g�:h, :tr�������,.��

i
.��. � .��.����.���: : : : : : : . : : �t�� 'rruek, ch urch , N. "l'. Shaw . . . . . . . . . .. . . . . . . . . . . . . . . . . 531,471 'l'ruck, electr ic car, W. Sutton . . . . . . . . . . . . . . . . . . . . . .  531,575 1.'ruck. l o.l!�ing. W. Brough, Jr . . . . . . . . . . . . . . . . . . . . . . 531,503 'rruck, spring bearing car. \V. sutton . . . . . . . . . . . . . .  531,574 Trucks, flexible gear for electric car. Wessel & Egger . . . . . . . .  ' . .  . .  . .  . . .  . . .  . .  . . . .  . .  . .  . .  . .  . .  . .  . .  . . . . .  531,351 

Truss. L. A. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 531,343 'l'ug, shaft, A. E. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531,529 'l'ype dliStributing apparatus, C, F. Hilder . . . . . . . . . . 131,531 'l'ypewriting mach ine, A. Lowe . . . . . . . . . . . . . . . . . . . .  531,321 Typewriting mach ine, M. A. W ier . . . . . . . . . . . . . . . . . .  531,352 
Valve, Sch rader & Kraft . . . . . . . . . . . . . . . . . . . . . . . . . . . . 531,392 Valve, autolllat iG check, J. H. Dousman . . . . . . . . . . .  531,304 Valv�, balanced steam actuated , ,"V. F'. Browne . . .  .531,434 

Screw eutting Auto
matic Cross Feed, etc. 

Catalogue Free 
ofa11 OUT 

Machinery. 
Seneca Falls Mfg. Co. 695 Water St., Seneca Falls, N.Y. 

ATALO G U E S  fR E E  T O  ANY AD D R E S S  

���&�;;tli 
Valve for percussion rock drills, A. W. & Z.  w .  TO I NVENTORS E. K oni�!illo,v. ManUfac-Daw . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5:31,587 • turer of I' i ll e  IU n e tl i n el'l' Valve gear. steam engIne, M. B. Cope . . . . . . . . . . . . . .  §31,409

1 
and IH O d f� I

,
S t  O

,
lI'er5 � 1 1 f' C i ll,1 F a d l i t i e s  t o l li v e ll l

,

-

, 

Valve •. ,!ater gauge safety. J. R�ddy . . . . . . . . . . . . . . 531,387 or!!! . Guarantees to work out ideas in strictest secrecy, Vaporlz l,ng petrul eum or other lIqUIds, apparatus , and_ any imp'f011ement that lie can sU(JgC.'�t goes with the f.or, �. C. Peuchen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �1.5\iO 'tvork. rl'housands of men have crude though really val-Veh�cle draw bar, .K. 'Yhalon . . . . . : . . . . . . . . . . . . . . . . . . :;>31,f:>4 uable ideas, wh ich they lack mechanical train ing to de-Veh�e le seats, deVICe for supportIng:, E. Selen . . . .  u31,339 _ veLop. Novelties a:nd patented articles manufactured VehICle whe.el� C. von. der Heyde: . . . . . . . . . . . . . . . . . . 5al,�1l II by contract. 1 8 1  Seneca St . , Clevelaud, O h i o .  Veneer curlmg mach me, J. TomlInson . . . . . . . . . . . . 531.604 . 
Vessels, means for raising sunken, W. A. & Ii'. E. 'l'urner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 531,485 
Wall coating and manufacturing" same, Walker & Carver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531,579 "'Vashing mach ine, W. Sweet . . . . . . . . . . . . . . . . . . . . . . . . 531,576 1 Watcb bow fastener, E. J. Swedlund . . . . . . . . . . . . . . 531,480 \Va���a:;ge�i�:: :.��� .��:. �.���.�.������: .����.�l

.�. 531.4M 
Watchmaker's length gauge. H. J. Cogswell . . . . . . . 531,435

1 
" ,  \Vater closet coupl ing, J. Porteous . . . . . . . . . . . . . . .  , .  53:.425 Water column. J. N. Poage . . . . . . . . . . . .  ' . . . . . . . .  " . .  ()31,5!l8 

Pum�ing W,t�r �y ��m�n:u� Air. 
We take pleasure in announcing that by arrangements 

made with J. G. Pohle, we are enabled to furnish our 
customers with tbe 

POH LE A I R  1. I F T  PUMP,  . protected by  numerous American and Foreign patents. This department ot our business will be under the per
sonal supervision of Dr. Pohle, the inventor and pat'ee. 

T\:�;�e��rS��;rd��� ���;;:n�ruf.�N��·'y ork. 

T Y P EW R I T E RS .  
All makes half-price. Rebuilt to equal new. Shipped w ithout deposit to respon8ible parties in all parts of the world. Unprejudiced advice given. Illust'd cata. free. 

T'l' P E W R ITER ( '5 Liberty Street 
lIE A IIQUA UTERS, 5 New York, U. S. A. 

Tho TYDowritor 
EXCHANGE, 

8 Barclay St. , New York. 
We will save you from 10 to 
50 per cent. on Typewriters 
of all makes. 

lIT Send fO'1' catalo(/Ue. 
-------------------

MACHINERY. Weeflmg and root pull ing- implement, 1.'. L .  Sm ith 531.449 I W�eel. Se,e Cn�riage wheel. Vehicle wheel. I t f i h d JOS C � ���l�� ;n�t�,;Jtgi apj;aratus ·i.· cou;jterbalanc-' 531,618 1, ���������������������!���'b�
t
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I
��t�r:::e�t��F�h���·I�a��e�i�p�h�ia�,�p�a�: ing, R. )'-L Vauclain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531,4R7 • 

M O T O R  �1�g�Hls�r:;;�·pJgl!r ��!A: ·S: ·Erick8on: : : : . : : :.� ��:�ra I D A I M L E R �����t:'. C���gp
i
�e �

r
�����" " ' "  . . . . . . . . . . . . . . . . . 531.326 B U I L D E RS O F  

\Vindrnills.transrnitt ing gear for, F. J.Brown et a 1  531.504 1 C O M P A N Y, - I Highest Grade SinGle and Twin Screw Launches, 
DE SIGNS. 

Safest, cleanest and speediest pow�r boat built. 
Badge, J. F. Keller . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23,884 No smoke or smokestack, no bOller, no elec-

��n?:;c�aG�l�iI��.�l.S.��:::::::::::::::::::::::::::. : ��:�g tricity. No steam or naphtha under pressure. 

���l"an� !fab':":��i:i; ;I:ii::'Giiviii:::::::::::::.23:8ili: �Ub� Run on one pint of gasoline per horse power 
Box, �'. W. Bartbman, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23,897 per hour, and are under way in less than one 

g�;in�?,°rli: �cl/.;r:�g�:.s:::::::::::::::::::::::::::: �:� minute. No licensed engineer or pilot. 

8:���t: 1: �. 1i��!d�� : : : : : : . : : : : : : : : : : : : : : : : : : : : : : : : :  �:� Also Stationary Motors. 
Chair seat frame, F. A. Dennett . . . . . . . . . . . . . . . . . . . . .  23,905 S P I LI t Color plate. A. J. Morrow . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23.m3 1 W- e n d  for I l l u st rated Catalogu e a n d  r ce s .  Egg cup, W. R. Hill . . . . . . . . . . . . , . . . .  . .  . . . . . . . . . . . . . . . 23.898 

!r���!i!i����.:�K��r::::·::·:·:·:;;:�:.·�:�; �:��8 0 __ F_F_I_C_E_A_N_D_W_O_R_K_S_, _'._' S_T_E_I_N_W_A_Y_, '_'_l_O_N_G __ 1 S_l_A_N_D_C_I_T_y_,_N_,_Y_, 
Flower stand, J .  L. �ymonds . . . . . . . . . . . . . . . . . . . . . . . . .  23,906 i Globe or sbade b older. L. J . Atwood . . . . . . . . . . . . . . . .  23,893 SC I EN TIFI C A ME R iCAN DYN A MO. 
:�f.Sj.bG��di.I[a:��.�: : : : : : : : : : : : : : : : : : : : : : : : : : : . : : �:�Q" DescriptlOll oi a plain shunt·wound dynamo of simple 
Paving block, W. F. Nepper . . . . . . . . . . . . . . . . . . . . . . . . . 23,919 - constrnction, . capable of supplyiIl� a curreI?t of from 60 

Pict.ure frames, etc., moulding for, R. W. Aube . . .  23,U03 to 75 110-volt Inca!ldesceI�t lamps. or of bemg used .as a Picture fra.mes, etc .. mould ing for, L. Ltppi , 23,902, 23,904 5 h. p. motor. ThIS machIne was con�t�uc��d espec�ally Pitcher. C� C. Wientge . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . 23,800 for the beneflt .of the readers of the <jCten h.ttc ATIlenClln, 

K�aJi�?�rS_},�i������c�agb:r.��.��I.��� : : : : : : : : : : : : :  �:� i �{ �� i�\�e!I�g�Pw��t��f ::�
e
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o
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Railwav bullet in board, A. L. Johnson . . . . . . . . . . . . . . 23.918 w�o desire to coniStruct a simple dynamo for the ir own 
Stove. heating, G. O. Bergstrom . . . . . . . . . . . . . . . . . . . . .  23,911 u.se, but who do not care �o enter intq the .subject sci en-
Stove plate. G. E. Wilbur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23 .912 , tIfically. W ith 24 illustratIOns. qop,!ialne� In :-'CT ENTlfI'IC 

±���������rO����:i��', �.1: ir.���: : : : : : : :  : ": . : : �:�t i ;:bEa�l�t �i�l6��::�i:d'f�0!
oaii�twsle�fe�;? cents. To 

'l'ray for counters, bottle and glass, R. Wittgenfeld 23,899 
1'rimming, F. A. Byram . . . . . . . . . . . . . . . . . . . . . . .  23,885, 23,886 

TRADE MARKS. 

Beer;malt;S. Liebmann's Sons Brewing Company 25,716 Bicycles, tricycles, and other velocipedes, Singer 
& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25,746 Blind ladder tapes, J. Carr & Sons . . . . . . . . . . . . . . . . . . .  25,U2 

Brushes and brooIDs,Actien-Gesellscbaft fur Bul's-
ten-Industrie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .- . . . . . 25,753 Boots and sboes, Regal Shoe Company . . . . . . . . . . . . .  25,703 Blood purifiers and to!lics, W. R. Kennard . .  25.707, 25,708 

Cane mil l. sugar. �'. C. M. Lautz . . . . . . . . . . . . . 25,748 to 25,752 Canned salmon, A1aska PaCkers ' Associati011 . 
25,722 to 25,729 

Carpet sweepers, 8weeperette Company . . . . . . . . . . . .  25.738 Cement, housebold, W. F. Appleby . . . . . . . . . . . . . . . . . . 25,73(l Champagne, coca tonic, V euve Laurent Cie . . . . . . ... 25,710 Cigars and smok ing tobacco, A. Starkmann . . . . . . . . 25,732 Clean ing and pol ishing cl)mpounds, G. W. Cole & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 25,733 Cloth ing for men and boys, outer, G. Bruck & 
Company . . . . .  . .  . .  . .  . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . 25.699 Coffee, Hoffman, Lee & Company . . . . . . . . . . . . . . . . . . . .  25.717 Cotton piece goods, Pelzer Manufacturing Com-
pany . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25.70<1 

Crackers, W. H. Daniels . . . . . . . . . . . . . . . .  , . . . . . .  , . . . . . .  25.718 Cutlery, tools, metal goods, and hollow waxe, J. 

'DRI LLI NG (MACHINERYJ 
M A N U FAC TU AED ev 

WILLIAMS BROTH ERS. 
ITHACA'. N.V. 

OR ON S ILLS;FOR 
Of! SHALLOW WELLS, WITH! 

STEAM OR HORSE POWER 
S EN D  F' O R  C ATA LO G U E  

WIWAMS BROS.JTHAC;A..� 
FOOT POWER MAC H I N ERY 
Seroll Saw'!l.,r

Tools, Drills, Forges, etc. Send '0 tor catalogue. w Uldnson Co., 88 Randolph St., ()hlcap. 

A R T E S I A N  
Wells, 011 and Gas Wells, drilled by contract to any depth, from 50 
to 3(XX] feet. We also manufacture and furnish bverythtng re
quired to drill and complete same. Portable Horse Power 
and Mounted ;;.:.team Drilling 
1\-1 achines for 100 to 1,(0) feet. 
Write us stating exactly what is 
required and send for illustrat-�d 8�tlW�'h ASd-8��t Y CO., 

NEW YORK, U. S. A. 

ARTESIAN WELLS -BY PRO F. E. 
G .  Smith. A paper on artesian wel ls as a source of water supply. Essential geolo�ical conditions of artesian weUs. Some chemical features of artesian well 
supply. Conta ined in SCIENTI FIC AMERICAN Sup
PLEMENT. No. 04:3. Price 10 cents. '1'0 be had at this 
office and from al l newsde:l lers. 

O I L W E L L  SU P P LY CO.  
Manufacturers of everythin!l' needed for 

A RT E S I A N  W E LLS 
f�07�!�:.r �:::lt?�!: �r;:,
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Tools, etc. 1 1 1  lLS'd c/lwiOf)Ue. pr'ice hsts, 
tutti tiisco u,nt s;leets on requesf. 
Pittsburg, Oll City and Bradford, Fa. 

Also. 32 Cortlandt St., New York. 

B U Y  
: T E LE P H O N ES Pinder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25,741 

Cycles. WItch City Cycle Company . . . . . . . . . . . . . . . . . .  25,745 FiJes for holding papers, bOX, \V. A. Cooke, Jr . . . .  25,739 
20 1i 28, Couct. , 20 x 20, $3.00 ; Cbild's, : rl'h n t.  n r c  !! n ncl-n o t  " cheap t h i n �s." The di1ler-
Wel!lto�e� \v��i: )iel:�dv��, r��it� 1�f6��bie St., ence in cost is littJe. We guarantee our apparatus and 

House furnishings, useful and ornamental, J. P. 
Mc Hugh . . . . . . . . . . . . . . . . . . . . . . . .  ' "  ' . . . . . . . . . . . . . . . .  25.737 Mustard and mustard products, J .  & J. Colman . . . .  25,7:11 Oats, rolled, Stobie Cereal Mills . . . . . . . . . . . . . . . . . . . . . . 25.721 Paper bags, linion Bag and Paper Company . . 25.735. 25.756 Pie fi l l ing, '1'. E. Dougherty . . . . . . . . . . . . . . . . . . .  25,719, 25,720 

Poison for rats, Church ili Drug Company . . . . . . . . . . .  25,709 Plasters, strengthening. Johnson & Johnson . . . . . . . 25,705 Rail way brasses and journal boxes and metals therefor, Magnolia Met,al Company . . . . . . . . . . . . . . 25,747 Remedies, certain named, H. Clark . . . . . . . . . . . . . . . . . . 25,706 
Ribbons, 8ilk, E. S. Jatfray & Company . . . . . . . . . . . . . .  25,702 Sauce or rel ish for meats, soups, fish, and oysters, 

McKowen & McVea, . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 25.730 !3crewdrivers, 'rower & Lyon . . . . . . . . . . . . . . . . . . . . . . . . .  25,740 Slates. roofing, Old Bangor Slate Company . . . . . . . . .  23,754 Stays, dress and corset, .T. Janowitz . . . . . . . . . . . . . . .  ' "  25,700 
Underwear, certain named, Mattes & Lutz . . . . . . . . . .  25,701 Wall covering-so steam packings, and other goods made wbol ly or in part of asbestos, New Jersey Asbestos Company . . . . . . . . . . . . . . . . . . . . . . . . . .  25.743. 25,744 \Vutel'proof cloth. firm of W. \Vilford . . . . . . . . . . . . . . .  25,755 
\V II isky, Belmont D istillery Company . . . . . . . . . . . . . .  2.:;,714 
\V h i s lty, W. H. Jones & Company . . . . . . . . . . . . . . . . . . . . 25.713 
W h i SKY, Joseph R. Peebles' Sons Company . . . . . . . . .  25,712 
\V h i sky. L. A. Wessel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25.715 Wines and l iquors, J. B. GutUn . . . . . . . . . . . . . . . . . . . . . .  25,711 

.-\ p l" i n t f ' d  C O l) V  of the specification and drawing of any patent in the foregoing J ist, or any patent in print is.!Sued since 186.1, will be furnished from this office for 
2:) cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 861 
Broadway New York. 

( ; u l l n d i nll pn t � n t � may now be obtained by the in·  
ventors for any of the inventions named in the fore· 
going list, prov ided they are s imple. a l a  cost of $4.0 each .  
If complicated the cost will be a little more. lfor full 
instructions address MUDn & Co., 361 Rroadway, �ew 
\ or1<. Other forellUl patents may also be obtained. 

________ =-_� _____ __.:__.: _ __.:-=-� . fJ��r:::;�:n��� ;�J\��t�maegn��!�el���,�r .t���)}) ���
ts. 

ELECTRIC TELEPHONE ! Sold outright, no rent, no royalty. Adapted 
to City, Village or Country. Needed in every 
home, shop, store and office. Greatest conven� 
ience and best" seller on earth. Agents Inake CroDl 85 to 8liU per day. 

One in a residence means a sale to all the 
neighbors. Fine inAtruments, no tOYs, works 
anywhere, any distance. Complete, ready for 
use when shipped. Can be put up by any one, 
never out of order, no "repairing, lasts a life 
t.ime . .  Warranted. A money maker 'Write W. P. Harrison & Co., Clerk 10,  Columbus, O. 

TURBINE WA T E R  W H E E LS. 
Send for Pamphlet. .JAMES LEFFEL & CO • •  

, 
Springfield. Ohio. U. S. A. 

WES'I'ERN TELEPHONE CONSTRUCTION CO., 
440 Monadnock Block, COICAGO. 

Largest Manufacturers of Telephones lin the Uniteit States i --------------�- ------------ ! 

S INTZ GAS ENG I N E  CO . I GRAND RAPIDS, MICH., 
u. s. A. 

11anufacturers of tbe S i n tz � t n 
ti o n n r y  u.lI d ill ar i ll e  (;:1-114 and 
(-i atii () l i ll f� E n a- i ll f· JIj .  Es�eCiallY 
t�:gtrgg.for R:�:t!,.j�hd ma�e;i!�� tured or natural gas - Boats and 
launcbes. Prices with in the reach of all. ar Send for GataloQue. Mention this paper. lhain�, " " BEL TI NGc?� Y.".!���!GS�!!e�������J���:.����EYORS , 

. • T h e  J E F F R E Y M A N U FA CT U R I NC C O . ,  C O L U M B U S ,  O .  
. • � Send for late CataloQue "0." Branches: CHICA.Go-NEW YORK. 

---------
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MECHANICAL DRAWING 
r::til:�����Ift�a��ifri�n:k�����:�, , Plumbing, Heating, Mining, English BranJii� 
es. Send for free circular, stating subject wisb. to study or your trade. 
Uorrespondence School of Inolllstrial 

Sciences. SCJRANTON. PA. 

V8u U S E  G R I N DSTO N E S ?  
(f so, we can supply you. All sizes 
1 1 1 0 1 1 1 1 1  t' d and 1 I 1 l 1 l l 0 1 l Il t f� c l .  always kept in stock. Remember, we make a specialtyof selecting stones for all spe
cial purposes. W'" Ask jor catalogue. 
'I' b e  I '  L lJ; V Io: I. A  S J)  ,.,.'1' 0 1'\ 10:  C O .  

2d Floor. Wilshire. Clevehnd. O .  
I C E - B O A T S-TH E I R  C O N STRU CTI O N  a;td ;\�ana�,ement. With working drawings, details, and 
dlrectlOn� In fu l l .  Four engravings, showing mode of const ructIon. Views of th.e two fastest ic�-sai l i ng'bo:J t 8  used on .. the  Hudson river I n  w i nter. By H. A. Horsfal l ,  .\1 .E. Contained in S(,lENTU'IC AMER1CAN SUPPLK
\lENT. :t . The same number ahso contains the rules and 
�egu lat lons for the formation of ice-boat c lubs, the sail
Inl-! and management of i ce-boats. Price 10 cents. 

J S KARAT 
GOLD  P L ATE  

LADIES' OR G ENT'S S IZE. 
OUT and send It to us 

and address snd this watch by ex
!'xamLln:aw>n. A Ciuar

and chain 
,'C'c _:-_ .. ..,., sent It. You 

and if you think it �_ u�rlgal:n l,aJ{ o,or sam p
I
e price, It Is b.au

OlIllll:V e:ngcrmredl RlulwarrSn ted 
in the 

and equal 
:!'.Ll'Ilear.J?CE�oagenuineSOll<l 

Write to·day, this 
will not appear again. 

£ASTLAKE MFG. CO. ,  
Corner Adams a nd State Sta: 

J: CHICAGO, ILL: 
METHODS OF MIN E  TIM B E RING -
By w. H. Stvrms. A very valuable and exhaustive 
paper on the subject of ti.mbering mines to prevent cfLv in(l. "Tith 50 i I lu8tratione. Contained in SC I EN .. 
TIFIC A MEItH'AN SUPPLEMENT, No •. 9 7 � ,  9 7 6 ,  9 7 7 . 
9 7S and 9 7 9 .  Price 10 cents each or 50 cenLS fot' the series. To be had at this office and from all newsdealers. 

NOW READY ! 

Fourteenth Edition of 

Experimental Science 
A G REAT BOOK FO R  T H E  H O LI DAYS. 

REVISED A:>ID ENLAliG l£D. 
l � O  I' n 2" e s  a n d  1 1 0  � l I p e  ..  b (: lI h n d ch � d .  

Just the  th ing for a holiday present for any man, w�:rbe���e�taf[:rcg�l�t�fna�l�i������s:dftiig:r;Tfl�ee found the Scientific Use of the Phonoe-raph, the curious optical il lusion known as tbe Anorthoscope, together 
with other new and interesting Optical Il lusions, tb� 
���gte�£?ci��t��d�;c�gta1lt:s�b�6���· �6�f:v�r��1�6��� §;����s ��c����;ic�r{j�s&���f��i. ��]c�l'��'lT:;��'p'TI��·: er, F.lectrical Rocker, Electric Ch imes, " How to Color Lantern Slides, Study of the Stars, and a great deal of 
other new matter WhICb will prove of interest to scien
tific readers. 

840 pages, 782 fine cuts, substantial ly and beautifully 
bound. Price in cloth, by mai l .  $ .t .  Half morocco. $ ;) .  

;:TSend j o r  ifi l l <;rntted Ctrc l ( i ll1'. 

M U N N  & CO. ,  Pub l ishers, 
Offi ce of the SCI E N T I F I C  A M E R I CA N ,  

�61 BROADWAY. li E W  YOR li .  
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HENRY CAREY BAIRD &. CO. 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 

8 1 0  'Val n u t  St .. P h i l a d e l phia, P a . ,  U. S. A .  

IF Our :N ew  aud Revised Catalogue o f  Practical and 
SCientific Books. 90 pages, Svo. and our other Catalo5Zues 
and Circulars, the wllole covering every branch of Sci-
rg;;;Pt��
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address. 

Por the Pictorial and Literary Presentation 
the Events of the Day 

Harper's 
:� 

.�c · � .  

The New 
Model 

No. 

$ c itut ific �mtticau. 
Remington 

A DEVELOPMENT
NOT AN EXPERIMENT. 

MANY NOTABLE IMPROVEMENTS. 
Permanent Alignment, 

Improved Spacing Mechanism, 
Uniform and Easy Touch, 

Better Ribbon Movement, 
Improved Paper Feed, 

AND MANY OTHER U S E F U L  A N D  CONVEN I EN T  DEVICES, 

WYC KOFF, S EAMANS & BENEJ)ICT, 327 Broadway, N EW YO R K, 

AGENTS WANTED �7e��l
l
H��'iie�:����'.

s C
J�� 

plan. Tbree hundred per cent. profit. RICHARDSON 
It CO .• 82 Reade Street, New York. 

of FREE 
A fine Uk gold plated watch 

to every reader of this paper. 
Cut this out and send it to us 

full name and ad· 
we will send 

I. ad4ition to its many other attractions, iIIus= 
trated records of the achievements in $24 . An 8 Light, 1 6 C. P. , 1 1 0 Volt Dynamo 

'110 introduce our Dynamos 
and Motors of larger capaci- "DIETZ" TUBULAR DRIVING LAMP. 

"'. SC I EN CE AND ART .'" 

form a notable feature. During 1894 there have 
been capital articles on such topics as :  

Ohicago Drainage Oanal, 
Recent Excavations at Dashur, Egypt. 
Gold Mines of Oolorado. 
N eed of a National Health Board.. 
Electrical Industries. 
Cleansing the Streets of Paris, 

Constant advancement in excellence is the chief 
guide in the direction of HARPER'S WEEKLY ,  
and . with almost boundless resources, i t  will con
tinue to treat every scientific event of public in= 
terest comprehensively and at the shortest notice. 

AM Eo� t���BE�H�!./�A�!�!�]' 
C O . 

A C o m p l e t e  � Y H t e lll for the generation of a 

CHEAP AND  PERFECT FUEL GAS . GAS BLAST FURNACES , for aU kinds of Mechanical Work. 
HIC H P R ESSU R E  B LO W E R S ,  ETC. � Illustrated Catalogues on applicaticm. 
Address, SO N A S S A U  is'l'ItE �;'l', N KW Y O R K .  

D'U.s1; ! D'U.s1i ! 
Gibbs' Patent Dust Protector protects 
the nose and mouth from inhaling poi
sonous dust. Invaluable in every 
industry where dust is troublesome. 
Nickel plated protector, $1.00, postpaid, 
in U. S. or Canada. $1.40 to foreign 
ft'i'¥liR �g��nt�:h;�r.�<i'h����

I
-

E L E C T RO MOTOR. S I M PL E .  H O W  TO 
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amateurs to make a motor wn ich might be driven w ltn 
advanT age by a current derived frHm a battery, and 
which would have 8uttlcient. power to operate a foot 
lathe or any macblne requiriuU' not over one man power. 
\\" ,th 11 ftgureb Contained in �Cr tr.NTIFI {' AMEI{I('AN 
SUPPLICM Ii:NT. No. fi4 1 .  I-';ice 10 cents. To be bad at 
this oItlce and from all newsdealers. 

The United 

Autographic Register Co., 
1 48- 1 54 M o n roe St. C h i cago 
REGISTERS LEASED ���; 
of less than 2 cents per day. 
OR SOLD at fro.m $15 to $50. 
In 25 styles. �� If��G��;��� 

BEWARE of I nfri nge m e nts. 

Engineers and F i remen ���� ���::t�/��� 
taiumg .a list of questions asked by a board of examin
ing engIneers. Stromberg Pub. Co., St. Louis, Mo. 

T� Sc i entific A meri can 
PUBLICATIONS FOR 1 8 95. 

The prices of  tbe different publications In  the United 
States, Canada, and :Uexicd are as follows : 

RA'l'ES BY MAIL. 
The Scientific American tweekly), one year $3.00 
'l'he Scientific American Supplement (weekly), one 

year, - - 5.00 
'l'he Scientific American, Spanish Edition (month-

ly). one year, - 3.00 
The ScientifiC American Architects and Builders 

Edition (montbly). one year. - - 2.50 

COMBINED RA'l'ES. 
The ScientIfic Ameriean and Supplement - $7.00 
The Scientific American and Architects and Build-

ers Edition, - - 5.00 
'The ScientifiC American, Supplement, and Archi

tects and Builders Edition, 
p.mport iml fl t f' Untf's .fOT Six Months. 

This includes postalZe, which we pay. Remit by postal 
,or express money order, or draft to order of 

M U N N  & CO.,  361 Broadway, N ew York. 
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market a hIgh grade machine 
retaining all the special fea
tures of larger machines. 
����bJ,

e
8:lp-�\yr;g.

c
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ished. P ' l a t i u fl  U Y II R III OS. 
aU sizes. � Send for circular No. 22. 

ROT H &; E C K .  32 Market St., Cblcago, Ill. 

V ELOCITY OF ICE BOATS. A COL-

I T is the only r,ractic&ble and 
I-F

e�y�gn�'i�,; o
a
�� ever made. 

I� f�6� t��
e
,: ��J�Jir!'i'head 

li!!bt. 
IT tbrows all tbe light straight 
abead from 200 to 300 feet. 

IT burns kerosene. 
or Send for Book. 

�. 2. X>1.e1:z 00. "" Laight Street, New York. 
lection of interesting letters to the editor of the SCIEN
TIFIC AMEHICAN on the question of the speed of ice 
boats, democstrati ng- how and why it i s  that these craft 
sail faster t.han the wind which propels them. Il l Ustrated 
with 10 explanatory diagrams. Contained in tlC[EN'l'IFIC 
AMERlCAN SUPPLEMENT, No. 2 1 4. Price 10 cents. 
To be had at this office and from all newsdealers. 

T E L E SCOP E S '  Refiecting and Re-
• fracting, at a sac-

rifice. Entirely new. Photo and description on applica- GAS ENG I NES & VENTI LAT ING FANS tion to F. W. (.l A R D A M. 58 Ann Street, NEW YORK. 

Wimshurst Mach ines 
s, I t;  a n ,' 60 I.i gbt Dy

n a UI O  V alStings,  

Simple and otber SCIENTIFIC 
AMERICAN 11otor Castings. 

E N GI N E  C A STI N GS, 

TEI.EPHONES, 
Send stamp for catalogue. 

BROS., Mianus, Oonn 

The Only Right Wa, 
��lof���!c:i�tJ�ith ::: 

C H I CACO 
Dupl icate Whist Boxes. 

: .  They are no larger than ordinary card cases 
-a)'� built on the simplest pIinciples-durable and very 
bandsome--not at all Uke the other unwieldy and com-
g�g:;�� ������:��I�Yi��

t
��r�s�giest��r���I���i� 

Sample l-ox with cards In, 2oe. 
Circular and complete price list sent free. ��� pi?t�rn�,

O
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n
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��'o����tg,; 4. H. \VOOD\v ABD, 862 Caxton Bldg., CHICAG& 

hand. r:llhlS plant IS located at the corner of Hudson I and Seventh Sts , Buffalo, N. Y . •  and consi .... ts of a four �UERICA�4 ft D k $ 1 6 story brick buildmg fully equipped for tbe manufacture m • es 
of tlllner's machllles and tools, machinery for working I: a 4t ft, I 
sheet metal, presses, dies. etc. The factory is now In I 5 20 0
R
eration, and an information in reference to same /I /I 
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e
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* THE " MU N SON " TYPEWRITER. * 
This machine is an U evolution," the outgrowth of years of experience and the 

best �'iI8ti��e�
f :����:fc.

wor
I'· isI�tr�\��,iP�'�:lr,ea�:�no:��t�O the 

EU!!Ii l y  operated, with U niver8al Key Board. 

INTERCHANGEABLE STEEL TYPE WHEEL, 
. durable and e asi Iy kept in order. 30 keys, 9() cbaracters. Weight. with carry
Ing' case, 16 pounds. Special wheels for different languages. 

Highest Medal A'warded, World's Fair, Chicago, 1893. Send jor circular to 

The M u nson Typewriter Co" 1 7 1 E. D iv ision Street, Ch icago. I I I . , U. S. A. 

CR ITER ION MAGIC LANTERNS Stere�;ficons. 
Oil, �im� or Electric Light. Front of Lanterns easily removable for substitution of SCIentIfiC attachments. We make lanterns and views for all kinds of uses. IIP'- Catalogues jrcf'. J .  B . e O L'l' I.\:: . : o . �  16 Beeklfl a n  !'!'t • ., I\ e w YOl'k. 189 La Salle Street, Chicago, Ill. 1140 Market Street. San Francisco, Cal. -----------------------------------

MESSRS. MUNN It Co., Solicitors 
of Patent". have had nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free, 
���t��bl:�y
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Communications strict.ly confJ.den-��� tO�b�:fn
d
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s and 

PATENTS 
taken througb Munn & Co. receive special notice in the Scientific A merican. This splendid weekly paper elegantly illustrated, has tbe largest CIrculation of any 8cientific work. t8 a year. Specimen copies"free. Address MUNN & CO., 

New York, 361 Broadway. 

��� 
T Y P E.  W H E.E L S .  M O D E L S &. E X PE R I M EN TA L  WORK. &MAl..1..MACHINERY NOVElTIES  a.. E.TC. NEW YORK &TENCIL WON. 100 ""S5AU 8! N,T. 

G ATES  ROCK & O R E  BREAKER Capacity up t o  200 tons per hour, 
Has 

t
rOduced more bal1ast, road 

�r�th:��r�
r
a
o:e

e
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than 
Builders of high grade Mining 

Machinery, King-Darragh Concen
trator, Connersville Blowers. � Send for Oatalogues. 
G A TES IRON WORKS, 

50 C So. Cl inton St. , Chicago .  
136 C Liberty St . ,  N. Y.  237 C Franklin St . . Boston, Mass. 

I CE  M A C H I N ES. C orJis8 E n g i lle�. ll.'f·,\vel'§' 
and n n t t l el'�' IH ac b i Jl Cl·Y .  THE VILTER 
MFG. Co. MOO Clinton Street. Milwaukee, Wis. 

VENETIAN IRON HALL LANTERN, 

More Design .. 
O u r  Bookl et Venetian Iroll 

"Opalescent 50ft Hued 
Radiance." 

x. P - P. 
Express prepaid to 
any "press office in 
the United States. 
Remit bY 650  
Draft or M o n e y  "-O r d e r . 

for a Stamp, A. F. WEED & CO. 
We al so sel l  the 
Tools and M ate
rials to make this 
work yourself. 

toe-a LI  •• "Ty .T. 
N EW YORK, 

The Bai ley Automatic B icycle Brake 00 is as quick in action as thought it
self. So unobtrusive. the rider 
would never know he had it were it 
not for the instant and eft'ective aid 
it gives him when wanted. B '\'II�EY 
M�'G. CO .• 207 S. Canal St., CHICAG o. 

N ITO R !�.�.�!�.!2� 
Regulating. Large Illustrated 64 

page catalogue for 4 cents in stamps. MONITOR INOUBATOR 00. m fuClI: STBEET, BRISTOL, OONN. 

5 T E R  E O P T !  CON S .  MAG I C  L AN T E R N S  AN D ACCESS O R I ES. SEND FOR CATALOGUE. 
TO CHAS BESELERMAKfR218CE&TREoST. 

- �  N EW YORK . 

" THE DENSMORE " 
" The World'� (-� reatest 'rypewriter." 

It has the M ost Co nve n iences and R u ns the Easiest. Other 
manufacturers acknowledge its superi ority by i m itat i n g ,  

b u t  not equal i n g ,  i t s  essential features. 
The U, S War Department adopted it in 1893 ,  and-bas jnst renewed 'ho con'raot 

FRJ!:E-Descripttve Pamphlet, with opinions from such leading concerns 
as the CARNEG I .,  STEEl, COMPANY, WHO USE �:; DENSMORES. 

DEN SMORE TY PEWlt lTER CO., �U� Broadway, New York. 

'The best Motor jn the world for driving a11 kinds of 
light machinery, noiseless, neat, compact ; invaluable 
for bl owing church organs, running printing presses. 
�g���e����ic�
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by l\'ater companies everywhere. Address for Circular, 
IJ ac lul s Water IU o t o r  C o . ,  N e w n.'k, N. J . ,  r.� . ..\ .  

SAFETY TH RUST CO LLA R �  
� (l I . I f)  A N I) Ii' 1 '1' . 
character and at 
most critical buyer. 
shafting will consult 

interests in writing- for 
List and Discounts. 

GOUVEHNEUR MACHINE CO., Gc,uvernetir, N. Y. 

SELF L U BR I C A T I N G  

Rotary Screw Vent i lato rs 
which produce a Vacuum bU Rota-Non. 

The only positive cure for Smoky Chim
neys, Poor Draught and Ventilation. 

AdAJpted and 'Used successj'Ultll on Private 
Residences, Greenhouses, Hotels, Breweries, 
Public Buildings, etc., etc., 

E. G. Wash bu rn e & C o . ,  Mfrs., 48 Cortl an dt St.. N e w  York. � Send for illustrated circular. 

MAXI M'S FLYING MAC H I N  E.-FULL 
description of the remarkable apparatus which Mr. 
Maxim recently propel led through the air with marked 
success. With 12 illustration�. Contained in SCIEr...�
TIFIC AMEltICAN. SUPPLEMENT, No. 9"6. Price 10 
cents. To be had at this office alld from ull newsdealers. 

KLIP BIND ERS 
tr'i�tIn�f:�':;m�:f�f!�

e
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Govt. and many libraries. tr Send 75c. 
jor sample dozen. Covers to order. 

H. H. llALLARD, 188, Pittsfield, Mass. 

ALL � CAST I NGS fR.!Jr-.1 JP_ECIAL RNS 
� --- E-ABL AN-D FIN e  GRAY IF\uN ALSO STEEL 

-O-E-V f i N E TINNING JAPA _�1\1iE: S F IN ISH I N G . NN ,J THOM" LEHIGH AVE 1< AMERICAN � PHllA 

A Valuable goolr 

1 2, 5 00 Kec e i ,'t...  7 0 S  Page... Price $ 5 .  

Bound in Sheep. $6. Half-Morocco, $ t;. aO.  

This splendid work contains a careful compilation of ��� Q����
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ent i fi e  A lII e l' i (�au during tbe past flfty years ; together 
with many valuable and important additions. 
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volume of the kind ever placed lJefore the public. 
'!lbe work may be regarded as the product of the stud

ies and practical experience of the ablest chemists and 
workers in al1 parts of the world ; the information given 
being of the higbe8t value. arranged and condensed in 
concise form convenient for reaQi us�. 

Almost every inquiry that can be thought of. relating to formulre used. in the various manufacturing' indus
tries, will here be found answered. 

Instructions for working many diflerent processes in 
the arts are given. 

Those who are engag-ed in any branch of industry 
probably wHl find in this book much that is of practical 
value in thei r respective cal lings. 

rrhose who are in search of indepenflent business or 
employment, relating to the home manufacture of 8am
p]e articles, will find in it hundreds of most excellent 
suggestiOll!5. 

Ifjr' Send jor Df'scriptive Circular. 

MUNN & CO" Publishers, 
SCIEN TIFIC A MERICAN OFFICE, 

:I61 Broadway, New York. 
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1 6  J c itui i f i c  !lutticau. 
CASH PA I D  for aJl kinds of good i'Oecond-halld 

11'011 a n d  \V ood-\V o l'ki I I �  lli achincry __ 
- Address \V . 1' .  H A V I :o' . ROCHESTEll, N. Y • 

O RD I N A R Y  R A TES. 

Insi cle Page. each j ll �el· t i o n  . .. ., a cen t8 a l i n e  
nnch:. l)a�f!. each i n se r t i o n .  .. .. $ 1 .00 a l i n e  
ur Fo'r senne cla"es of Advertisements, s� · I ana 

Highe'r 'rates are required. 
'rue at O\'e are charges per agate line- about eight 

wortls per line. This notice shows the widtb of tbe line, 
and is set in agate tyoe. Engravings may head aever. 
t i sements at the same rate per agate line. by measure
meIH, as the letter press. Advertisements must be 
received at PublicatIOn Office 8S early as Thursday 
morning to appear in the following week's issue. 

. � 
, E M E R Y . �h'f;!� a�J'

e
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fIf:. 
IC�C LES Quick process and larg� stock. When in a turry, 

bny of 'I' H E  'l'A N 1 '1' 1'; CII . • Nl<w YORK CITY, 
• CINCINNATI. and STROUDSBURG , PA. 

ARE THE HIG:EST OF ALL HIGH TOWERS A N D  TANKS 
MR.. BOOK[-::EEPER., 

do you know what the Comp
tometer is ' It costs you nothing �� �g�tO���l l�ar:���elftY��u��! 
accuracy, i� twice a s  rapid as thf" 
best accountant and relieves al 
nervous and mental strain. 

Write for Pamphlet. 
F E LT '" TARRANT M F G  CO. 

.2-86 I LLINOIS ST . •  CHICAGO.  

GRADES. 
Warranted super ior  to any B i c y c l e  b u i lt in t h e  worl d ,  regard less of 
pri ce .  Do not be i n d u c e d  to pay m o re m o n ey for an i nfe r i o r  w h e e l .  
I n s i st o n h a v i n g  the Wave r l e y .  C a n  be d e l i ve re d  from factory if 
age n t  h a s n 't  it. Cata l o g u e  " I "  Free by M a i l .  

2 2  l b .  Scorcher, $85. INDIANA BICYCLE CO.,  
23 lb.  Ladies' , 75. IndianapoZis, Ind., U. 8. A. 

THE MODERN ICE YACHT. - BY 

K D O A K S  $6.00 
to $100.00. 

1 Geo. W. Polk. A new and valuable paper, containing 
ful l , pract ical directions and specifieRtioDs fol' the con
struction of the fastest and best kinds of Jce Yachts of 
the latest, most approved forms. I l lUstrated W Ith en
gravinllB drawn to sca le. showing the form. posit ion, 
and arran�eJLent of a l l  the parts. Conta ined in :SCI EN
TU' l e  AMERICAN SUPPLl<:l\IENT, No. 624. Price 10 
cents. '1'0 be had at this office and of all newsdealers. 

The lightest and most practical ca!Ileras for hand 
or tripod use. f. illustrated manual, free with 
every Kodak, tells how to develop and print the 
pictures. 

VANDUZEN SJ��M PUMP 
T H E  B E S T  I N  T H E  WORLD, Pumps Any Kind of Liquid. 

At 

Eastman v � : ... ' .  ,::ompany, 
Rochester, 

N. Y. 

BOSS H A N D  VISE 
'rhis Vise (except har;dle) i s  all steel, hard

ened tbroughout, and finely tinished· with 
polished jaws. \Vidtb of jaws, B4 inches. 

Jaws open !Ii inch . Weigbs )2 lb. Price. $0 . 7 5  
Sent by  man, postpaid. 

IUeclI a n i cl!!' F i n e  'l' o () l �  of .A II K i n ds. 
Instruments for accurate measurements 

a specialty. [j\'"' Send for Illustrated Catalogue B. 
Stall dnl'd '1'0 0 1  C o . ,  A thol,  IlIa"s.  

Alwa.YB in O r d e r ,  n e v e r  Clogs nor 
fre e z e s .  Every Pump G u aranteed. 

--10 SXZES.--
200 to 12000 Gal lon.  per Hour. 
Cost $7 to $75 noh. Addrs .. 
THE VANDUZEN & TIFT CO" 

102 to 108 E.  Seeond St . •  Cincinnati. O.  

T H E  " C L I M AX " Stereotyper and Mou ld i ng Press 
combined, for making perfect C e l l u 
l o i d  l'-io l t" l· t, . , 1  Y ,  . .. ", t o  b e  used in 
place of metal stereotypes. Also for 
making R u h hel' � t n ll l ll !ii . Should 
be in use in every printing office. 

See SCI. AM., Dec. 30, 1893. Send for 
Circular to 

Parson 's Horo logicar I nstitute . 
�cnool for lliatcnrnaker55 

ENGRAVERS AN D J EWELERS. 
iT Sena 10'1' Catalouue and References. 

PARSO N ' S  HOROLOG ICAL I N STITUTE, 
a O"l Brn d l e y  j\ v e l i ll e .  I'EOJ�J A , n. L .  

BAR N ES' W AT'ER E M ERY 
'I' H E  J ,  F .  W .  D O R IlI A N (; 0 .  

� 1 '7 E. (� t!rlll n n  �t . .  
R n lti more. IU d .  

'Manufacturers of J ESSO P'S ST E E LTHB\�\RY 
r O R� T O O L S ,  S AW S  -t: TC. 

W� .J E S SOP '" SONS L: 2  91 JOHN ST. NEW YORK :2 i.£.  G R I N D E R  
Has no p u m p s, 

no v a l v e s. No 
piping required 

to supply it with 
w a t e r. Always 
r e a d y  for u s e. 

Simplest in con

struction, m ° s t 
' .  efficient in oper,'. 

Send f o r  
C a t a lo gue and 
PriceR. 

W. F /II JOHN B.A.�U CO 
1999 R u by Street. R ockford, I I I. 

SCIENTIFIC A !\l 1!.:lUCAN S UPPLE-���t�'c A�n�u�:�i��t;ikc:n
u�e

btra3f al
b:b�s

C��c�I}�i 
10 cents. Also to be had of newsdealers in all parts of 
tbe country. 

AGE"TS WANTED FOp, FINE TOOLS IN EV£RYSHOP. 
f\ CAT:�g��R U.H.BESLY &: ()o. 

AND AGENCY. CHICAGO, I LL.U.S.A.-

The 
American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

Rubber Stamps, Vulcanizers, StereO-
I type Machinery and Supplies. 

T H E  

G RI F F I N 
The Only 
Pulverizer of - .. _ - --_. - -_ . .  - --

Perfect 
all Re= 

fractory Substances. M I L L  
\Vi l l  work either wet o r  d I Y, and del iver a fi n ished produ ct . 

Capacity, 3 to 4 t o n s  per hou r on P h osphate Rock ; I t to 2 
tons per h o u r  o n  P o rtla n d  C em ent, Quartz, or Ores, dependi ng 
on hardness of material to be p u l verized and finen ess of prod u ct. 
Grinds fro m  30 to 2 5 0  M esh with equal facil ity. 

N O  J O U R NALS I N  G R I N (. I NG C H A M BER. BAL L  R I G I D  O N  S HAFT, H AVI NG D I R E C T  P O S I T I V E  ACT I O N  O N  MATERIAL M I N I ·  

M U M  P O W E R  P R O D U C E S  M A X I M U M  A M o u r-a  O F  P R O D U C T. I T  I S  ABSOLU T E LY G U A R A N T E E D  I N  EVERY R E S P E C T ,  B O T H  AS 
TO C O N S T R U C T I O N  A N D  C A P A C I T Y .  FIRST C O S T ,  W EAR , A N D  O F E R A T I N G  EX F E r.: E E  M U C H  LESS T H A N  STAMP M I LLS. 

LARGE N U M BE R  OF M I LLS I N  USE O N  DI F F E R E N T  M A T E R I A LS W I T H  POS I TIVE S U CCESS IN EVERY I NSTAI'H ... E. 

Correspondence soliCited, and illustrated de
scriptive pamphlet fUl'llished on application to 

Bradley pulverizer Co. , 92 State St. ,  Boston. 

1JJ�ttt�bftt' ' CLOTHING 
Sold direct,to cons_um�rs.�T.:WWEST PHIt'ES 
ever before offered; - Buy direct. from im· 
porters and · manufacturers, We ship 
WITH PRIVILEGE OF EXAMINATION. We 
save you from 30 to 50 pe:.� cent. !f.. tailor 
fit suit, $3.00. Fall or winter overcoats, 't·�·tvJt�,bs: Tscfl�'����1\':.�Y. ��ffo�d1,!ly iOr�'}{i<;�- mammot� Address 
O X F O R D  M FC. CO. ,Clothing Dept. T.a& 
;344 Waba,lI!l Ave.,  Chicago, '". 

Ameri can 
_ $6�,P= Typewriter 

�rS;rc��
a
��l�:�t:!�;��

n
:Ol�

a
r;:�I�a�[:e

o
a��' 

hard 
\Yrites capil als and smail letters (71) charac�ers. 
��.s� h

c
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O
j!��� This Company owns Letters- ���t��';,�

e
�a-a��[:f��.1\�.:�����;J l,�ti�l::u�:lU-Patent No. 463,5 69, granted American Typewriter Co . ,  267 Broadway, N .Y.  

to Emile Berliner N ovem- I C E - H O n S I� AN D COLD ROO M . -BY her 1 7 , 1 8 9 1 ,  for a conlbined :ng�a!l�·���1�o�!t�e���
c
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Telegraph and Telephone, i::.::,' PLE>IENT, No . . , ! I .  Price 10 cents. To be had at thi. M Bll ll fnctol'y F..tabl i�h"d 1 7 6 1 .  
office and from ail uewsdealers. LEAD PENCIJ,S, COLORI'lD PENCII.S, SLATE 

and controls Letters- Patent PENCILS, WRITING t"T,ATES. S'l'EEL PENS. GOLD 
PENS, INKS •. PENCIJ. CAiiES IN SILVER AND IN 

N o. 474, 2 3 1 ,  granted to i ggtgR�T:J�O:;�I�T�����'�Ifl�1�S' RULERS, 
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graph, which Patents cover THE ONLY STORJ\.GE B A'J'TER Y IN USE I N  C E N T R A L  fundamental inventions and ! STA'J'IO N S  OF AMERICAN M A N U FACTURE. 

embrace all forms of micro- i THE ELECTRIC STORAGE BATTERY CO. ,  

carbon telephones. HL '!!!A�E A Gc;!!!!!�! TO R. 
Electrical Storage C e l l H  of an v Uesired Capacity. 

phone transmitters :=Jnd of f � Drexel Bui ld ing ,  Philadelphia, Pa. 

Co=====-======::.:::======c:!.l P- Catalogues uWf;n{/ Capacitie8, Dimen8Wn8, We1{Iht8, Prices. etc., 1m appUcatWn. 

I'A T E " 'I' S EC T I O N A L  

ALL IRON TOWERS 
o f  4- a n d  1 � Cohulln s ,  for 

Water Works, Cities, Towns and Manu
factories. 

PLAIN , ALL WOOl) TOWERS. 
El. EVA'l'ED TAN K S  

for Automatic Fire Sprinkler Plants. 
Manufacturers of Iron and Steel Tanks • .......... "'RI 
Louisiana Red CYPI'CSS Wood 

'J'anks a �pecjll l ty. 

W. E. CALDWELL CO. 
219 E. Main SU'eet, 

LOUISVIJ.LE, KY., U. S. A. 

PL.f8aR L IGHT RIGHT WHE'iN\oYT. 

t 2q,�-----� 
Fal'ies9 I' atent lJn i v el'sal IJaDl]) Holder. 

Several styles and sizes. _ Ask your dealer for them, or 
write direct to FA il lES llJ A N U F ' G  e o . , 

[j\'"' Catalogue free. ]) ecat il l', I I I .  

= = T H E = =  

IT ESTA B I. I SHE D 1 lS 4 ii .  

The M ost Popular Scientific Paper i n  the World 
Only $ 3 . 0 0  a Y e a r ,  I n c l u d i n g  Postage. 

\Ve"kly--52 N u mber. a Year. 

T h i s  ,v i d e ) y  Cil'c u l a t e d  and splendidly iJlustrated 
paper is published weekly. Every number contains six .. 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, St.eam Machinery, 
New Inventions, Novelties in Mecbanics, Manufactures, 
Chemistry, Rlectricity,Telegrapby, Photograpby, Archi .. 
tecture, Agriculture, HortIculture, Natural History, 
etc. Complete list of Patents each week. 

'r el'III S of SlIb",cl' j P t i o n .-One copy of the SeIEN .. 
Tn�IC AMERICAN will be sent for one vear-52 numbers
postage prepaid, to any subscriber In the United States, 
Canada� or Mexico. on re�1pt.of �'b t'.ee UoU u.&:ii Qr 
the publishers j six months, flM. thfee months, $1.00. 

C l ubfiii . -Special rates for several nawes, and to Post
masters. Write for particulkrs. 

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

lU U N " & C O . ,  361 Broadway. New York. 

--�-
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jtitntitit �tutdtan JUPplttutRt 
This is a separate and dbtinct publication from THE 

�ClENT Ilo'IC AMERIC A :\" .  but is uniform therewith in 
size. every number containing sixteen lArge pages full 
of engravings. many of whicb are taken from foreign 
papers and accompanied with translated de8cription�, 
THE SCIENTIFIC AMERICAN  SUPPLEl\IBNT is published 
weekly, and includes a very wide range of contents. It 
preser..ts th� most recent papers by eminent writers in 
all the principal departments of Science and the Useful 
Arts. embracing Biology. Geology, Mineralogy, :Yatural 
History, Geography, Arcbreology, Astronomy, Chemis. 
try, ElectriCity, Light, Heat, 1\1echanical Engineering, 
Steam and Railway Ene-ineering, Mining, Ship BuildIng, 
�Iarine Engineering, Photograpby, Technology. Manu
facturing Industries, Sanitary Engtneerinp-. Agriculture. 
Horticulture, DomestiC Economy, Biography. Medicine. 
etc. A vast amount of fresh and valuable information 
obtainable in no otber publication. 

The most iffnportant Eng·ineering Works. Mecbanisms, 
and Manufactures at home and ahroad are Illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPJ.EMENT, for the United States, 
Canada, and Mexico. $5.00 a year ; or one copy of the 
SCIENTIFIC AMERICAN and one copy of the SUPPLE
MENT, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. .A dd ress and remit by postal 
order, express money order. or check, 

M U N N  & C O. , 3 6 1  Broadway, New YOI·k. 
--{@--

�lnilc1iltg �tlithnt. 
THE SCI"ENTnnC AMERICAN ARCH I T E C T S '  AND 

BUILDEUS' ED ITION Is issued monthly. $2 50 a year. 
Single copies, 25 cents. Thirty-two large quarto pages, 
forming a large and splendid MalZazine of Architecture, 
richly adorned with elegant plates in colors, and with 
otber fine engravings j i1lustrating the most interesting 
examples o[ modenl Arcbitectural Construction and 
allied subjects. 

A special feature is the presentation in each .L!.�mber 
{If a variety of the latest and best plans for private resi
dencefol. city and country, including those of very mod
erate cost as weB as the more expensive. Drawings in 
perspective and in color are given, together with Plans, 
Descriptions, Locations. Estimated Cost, etc. 

The elegance and r.heapness of this magnificent work 
have won for it the l�al':.::est C i .·c n l atj o ll of any 
Architectural publication in the world. Sold by all 
newsdealers. $2,50 a year. Remit to 

lU U N N  & C O . ,  I' ll blish er., 
361 Broadway, New York. 

© 1895 SCIENTIFIC AMERICAN, INC.




