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OUR RECENTLY PURCHASED WARSHIPS. 
It lUay safely be said that Armstrong's is the only 

shipbuilding yard in Europe where we could have pur
chased two cru isers whose general features so closely 
approxiU1ate to the distinctive features of warship de
sign as carried out in this country. From time i mme
morial American ships have been celebrated for their' 
speed, aud even lUore for the great po wer of their bat
teries. 'l'his was true in the days of the sail i n g  frig
ate, when o ur ships were wont to Cl'ush their opponents 
with the weight of their superior gun·fire and their 
excellent markmanship, and the same powerful bat
teries are foun d  on the ships of our new n avy. The 
principle is a good one. It has proved effective in the 
past, and it will  do so in OUl' next naval war. The 
British .. Magnificent " is half as large agai n  as the 
.. Indiana, " yet the latter carries by far the heavier 
battery. The British .. Blake" and our own .. Brook
lyn " are about the same size, yet the American ship is 
gt'eatly superior in t he weight of its guns.  

Of late years the celebrated Armstrong firU1, in 
the North of En gl and,  has been turning out ships 
w h ich have carded trul y  enormous batteries com
pared with the displacement of  the ships, and, at the 
same time, have shown themselves phenomenally 
speedy. The most noted i nstance of this is the re
\lowned .. Esmeralda., " of the C hilean navy-not the 
old " Esmeralda, " of the late C h i lean war, but a n e w  
cr uiser of 7,000 t o n s  displacement. This vessel carries 
no less than ei ghteen rapi d  fire gu n s  of the 8-inch and 
6-inch sizes, besides eight 3-i nch rapid firel's and ten 6-
pounders. FroU1 th ese guns she could pour into an ene
my from either broadside d uring the first fe w minutes 
of the fight an amount of shell-fire whose total energy 
would be far greater than that of the biggest battle
ship afloat. 

O ur new acquisitions, the ,. Amazonas " and "Ad
miral Bre u , "  are the very latest product of this yard 
and they exh i bit the characteristic qualities of good 
speed and abnormally h eavy battery, comparing i n  
this respect w ith o u r  o w n  .. Cincinnati . "  T h e  prin ci 
pal dimen sions, etc. , of these t w i n  ships are as follows : 
Length 330 feet, beam 43 feet 9 inches, draught 16 feet 
10 inches, dbplacelllent 3, 600 tons. They have twin 
screws and en gines, the horse power being '7, 500 and 
the speed 20 k nots. T heir normal coal supply is 700 
ton�, though t hey have stowage room for m uch lUore, 
and coul d  therefore proceed at Jow speed far froU1 our 
coal supply stations and reach hostile waters with a 
supply on hand.  They are protected from stem to 
stern by a complete H arvey steel deck which is 3 
inches thick where it c u rves down below the water· 
line along the sid es. T h i s  3 inches would present a slop
ing surface to the en emy, w h i ch would tend to deflect 
the projectiles. If  they were not rleflected the oblique 
3 inches would be equal to a \'ertical wall  of say 5 
inches of H arvey steel . Before the shells could reach 
this deck, however, they would have to pass through 
6 or 7 feet of coal which is stored in the wings of 
the ship abreast the en gine and boiler rooms. 

The battery, as we h ave said, is, for the size of t h e  
ship, very powerful . It is IIOt only powerful i n  nUln
bers, but owing to the fact that its guns are of the 
latest Armstrong pattern, they have vastly greater 
power for their size than guns that were built only four 
or live years ago. Arrnstrongs are the builders of the 
wirewound type of guu, which has shown resu lts 
greatly superior to those obtained by the built-up 
type. Not only are these guns more powerful for their 
weight, but they have improved breech mechanism 
which enables them to be fired with greater rapidity. 
The following comparison of the Armstrong ship 
with one of the same size and type built for the 
British navy from govern ment plans shows clearly the 
greater fighting power of the former. The figures 
are t

.
aken from the official tables of the British n avy 

and the firm in question. The speed of fire is that ac
tually obtained by crews on board ships in com
mISSIon. The " Intrepid" is one of a class of thirty 
ships built under the late Naval Defense Act, and 
though not so up-to-date as the "Amazonas," may be 
considered as a good example of the average protected 
cruiser of  the existing navies of the world. 

COMPARISON OF TOTAL ENERGY OF FIRE DURING 
ONE MINUTE FROM EITHER BROADSIDE. 

===-;=====;==---�-----=--.------ .---=----

Number and Size Muzzle Shots per Total 
of Guns. Energy. ��:t.c:�� Energy. 

"Amazonao," 1 Four 6-incb. 
1897.. . ..... .. Two 4·7-inch. 

Five 2·24-incb. 
4,840 foot tons 
2,158 " ,. 

280 " •• 

.. Intrepid," 1 Two 6·inch. 3,356 .. .. 
1892... • . • . . .  Three 4·7·incb. 1,494 .. .. 

Four \I 24-mcb. 187" .. 

6 
12 
20 

5 
10 
20 

116,160 
51,7Il2 
28,000 

195,952 
33,560 
44,820 
10,960 
1'9,340 

• This rapidity of lire would not of conrse be maintained for any length 
of time in the excitement and slaughter of a modem _light. The ligures, 
however, serve for the present comparison. 

From this comparison then it is evident that al
though the two ships are of the same size, the" AmA.
zonas" can deliver from her broadside more than double 

the energy of shell fire that the "Intrepid" can, al
though the latter ship was b uilt only five years in ad
vance of the former-such is the rapidity with which 
naval science and construct ion advances. 

Foot·ton energy, wh ich we have chosen as the basis 
of comparison, is the product of weight or mass by ve
locity ; and as the weight of the shells for each caliber 
of gun is the same, the increase in energy is d ue to the 
very h igh velocities of the " Amazonas" guns as com
pared with those of the " Intrepid." Thus the 6-inch 
rap i d  fire Armstrong gun h as a velocity of 2, 642 feet 
pel' second, against 2, 200 feet for the Brit ish naval gun ; 
the Arm strong 4·7·i nch gun has 2, 630 feet per second, the 
naval gun 2, 188 feet, and so on through the smaller 
calibers. 

As further il lustrating the development in naval de
sign in a brief five years, w e  append a further COlll-
parison : 

Thickness Coal 
of Deck. Horse Power. Speed. Capacity. 

.. Amazonas ............ 3lncbes. 7,500 20'00 700 

.. Intrcpid ". ..... ... . . 2 "  9,000 19'75 400 
We find then that by the use of improved materials 

and methods the naval at'chitect has been able, using 
the same capital (3, 600 tons d isplacement), to produce a 
sh i p  havin g s u peri ority on every point of comparison
a ship with more speed, w i t h  50 per cent better pro
tection,  80 per cent larger coal capaci ty, and over 100 
per cen t more powerful  armament. 

We can imagine no more con vincing argument for a 
systematic and contin uous programme of n aval ship
building than is prese n t ed by a study of these figures. 
T h e " Intrepi d  " was o n e  of seventy-t wo warships which 
were authorized in a single appropriation and built 
with a rush. The present policy in England and 
Eu rope generally is to b uild so Illany sh ips each year, 
and thereby insure that each year's ships shall em body 
all the latest improvements. A sim ilar policy will un
dou btedly be adopted in this country, and its effect will  
be to bring the general average of  the n avy more 
thoroughly up to date. 

• 'e • •  
THE EFFICIENCY OF THE WATER TUBE BOILER, 
The efficiency of the water tube boiler needs no de· 

monstration at this late day ; but the coal con s u l llp
tion trials which have latel y been carried out on t h e  
n e w  cruiser " Diadem " are worth y o f  n ote because of 
the size of the boiler installation and the high eco
nomy realized. The " Diadem " is a smaller edition of 
the " Powerful , "  which was of 14, 000 tons displacement 
and 26, 000 horse power, the displacement in the present 
case bei ng 1 1 , 000 tons and the horse power 16, 000. Like 
the "Powerf u l " she is furnished with the Belle vil le  
water tube boiler and carries such i mprovements in the 
way of economizers for heatin g  the feed water and high 
er stearn pressure as were suggested by the memorable 
boiler tests on the older ship. 

The best results were obtamed on a thirty hour test 
at 12, 500 horse po wer-three-fourths of the full power 
when the coal consumption worked out at 1 '59 pounds 
per indicated horse power per hOllr. It  i s  doubtf u l  if  
this low rate is ever realized in the n avy with the cyli n  
drical boiler, a n d  it is rarely reached with t h e  same 
type in the merchant marine. 'l'he " Po werful " using 
the same boiler b urned 1'83 pounds on a three-fourths 
horse power trial and the " Terrible " 1'71 pou n ds. 
The steam pressu re on the" Diadem " was 280 pounds 
at the boilers and 245 pounds at the engines, and these 
pressure!' were maintained with little variation through 
out the trial. 

...... ., 

IS OUR MARITIME COMMERCE VULNERABLE p 
It is a fOl'tunate fact that in the event of hostilities 

we should be practically invulnerabl e  in a quarter 
where most nations would be open to disastrous attack 
Great and rapidly increasing as is our foreign trade 
only a very small percentage of it is carried in Ameri 
can ships. Although American shipping, inland, coast 
wise a n d  deep sea or foreign, ranks in the aggregate 
next to that of Great Britain, we are secure from 
attack for the reason that the b ulk of it is confined to 
the lakes and o u r  great i n land canal and river systems 
As regards our foreign trade, for the year ending J une 
30, 1897, the proportion of foreign COJll merce carl'ied by 
American ships was a fraction over 1 1  per cent, and 
for the month of December, th e  same year, it had de 
creased to about 7� per cen t. Thus it will be seen 
that in the fiscal year mention ed, for one ton of our 
commerce that was exposed to attack there were about 
nine tons which were safeguarded by t h e  laws of nell 
trality. 

Nor would our coastwise commerce, which is carried 
entirely in American bottoms, be so serio usly affected 
as might be sup posed; for the fastest of the shi ps 
which are in this trade would probably be utilized as 
auxiliary cruisers, and the merchandise, thanks to our 
su perb system of seaboard railways, could be shipped 
by land. 

Turning from the question of defense to that of at 
tack, we note that the Naval Board appointed fOl' the 
inspection and purchase of auxiliary cruisers has made 
a start by adding the late Ogden Goelet's fine yacht 
the." Mayflo wer " to the fleet. This is a brand new 
vessel of 2,400 tons and about 17 knots speed. The 
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vessel is to be transformed into a torpedo hoat de
stroyer at the Brooklyn Navy Yat'd under the s uper
vision of Naval Constructor Bowles. She will be armed 
with rapi d-fire guns of sufficient power to i nsure her 
sin king s uch torpedo boats as hAl' 1 7-knots speed will 
enable her to overhaul. This eatching of torpedo 
boats will not be so difficult a task as Illight be sup
posed, for these little craft are only capable of high 
speed under the most favorable conditions of wind and 
sea. 

'l'lle purchase of several other s w i ft Illerchantmen, 
yachts and ocean-going t ugs i s  also u nder contem
plation by the Board. 

... �. 
REPORT OF THE COMMISSIONER OF PATENTS FOR 

1897. 

I n  the SCIE�TIFlC A:\1ERICA� of January 20 we pub
l i shed an advance statement of the business of the 
United States Patent Office last year, to which but 
little is to be added from the official report of the Com
missioner, which has just appeared. A full abstract of 
the report appears in the c urrent issue of the SCIEN

TIFIC A1\1ERICAN SUPPLE:\IEN'l'. The report is made 
by A<lting Commissioner A. P. Greeley, upon whom the 
duties of the office devol ved for so great a portion 
of the year, on account of the i l lness and s ubsequent 
death of the former Commtssioner, Gen. B utterworth, 
and shows the largest business ever before transacted 
in one year in the history of the Patent Office, there 
having been 47, 004 applications for patents and 23, 704 
patents and reissues. T h e  receipts of the year were 
$1.375, 641 . 72, or $252, 748. 59 above the expenditu res-and 
the latter amount, carried to the balance already 
standing in the T reasury of the United States on ac
count of the patent fund, brings the total up to 
$4, 971, 438. 06. It is perhaps futile, at this j u ncture, to 
more than cal l attention, as we have done so many 
times before, to the substantial wrong inflicted upon 
inventors by the diversion of 80 great a sutn from the 
fees which they h ave paid to the government, when 
the needs of t\;te Patent Office for a lat'ger force of ex
ami n ers and clerks, and for more commodious and con
venient quarters in which to transact the business, are 
so well known. The appropriations made by Congress 
for the work of the office have been so meaget· that, 
although the fees received for patents are so lm'gely in 
excess of the expenditures, it has not been possible to 
increase the force or facilities to Illeet the steadily en
larging field of work, and the number of app lications 
awaiting aetion at the close of the year was 11, 882, of 
which 7,858 had not been taken u p  for examination. 
Many of these applications had been waiting t h ree or 
fOll r months for examination, and some of them more 
than six months, to the serious inj ury of the appli 
cants and the detriment of the pUblic. 

Of the patents granted last year, more were issued to 
cit izens of Connecticut, in proportion to population, 
than to those of any other State-1 to every 786 inhabi
tants. N ext in order were: Massach usetts, 1 to every 
1, 180 ; District of Colum bia, 1 to every 1 , 316 ; New J er
sey, 1 to every 1 , 377 ; Rhode Island, 1 to every 1 , 421 ; 
New York, 1 to every 1 , 585. The fewest patents in 
proportion to inhabitants were: South Carolina, 1 to 
every 38, 371 ; North C arolina, 1 to every 17, 397 ; M issis
sippi,  1 to every 16, 120 ; Alabama, 1 to every 15, 598 ; 
and Georgia, 1 to every 14,133. Of patents granted to 
citizens of foreign countries, 706 were .lor England, 551 
for Germany, 286 for Canada, 222 for France, 58 for 
Austria-Hungary, 48 for Scotland, 45 for Belgi u m ,  44 
for S witzedand, 32 foJ' S w'eden, 30 for New Zealand, 30 
for Victoria, 21 for Russia, 19 for New South 'Vales, 
17 for Ireland, 13 for the Net herlands, 10 each to Den
mark and Italy, 9 eJ.ch to India, Mexico and South 
African Republic, and 5 each to Norway and South 
Australia. 

The development of i ndustries through patented in
ventions is treated of at some length i n  the report, and 
attention is  called to the n umber of inventions of the 
highest i n d ustrial and commercial value for which the 
patents have expired. These include the cotton gin, 
the sewing machine, the self-binding harvester, barbed 
wit'e fencing, the roller m i l l  for flour milling, the sul
phite paper process, the dyn amo and eleetric motor, 
important inventions in typewriters, the telephone, 
and Illany others, in the earlier forms in which they 
were brought before the pUblic. It  is to be remem
bered, however, in regard to most patents of h igh im
portance that the original inventions afford but the 
first steps in openi ng up new and more varied fields of 
industry, calling for additional improvement.s and the 
exercise of further inventive genius. 

It is not.ed that the most remarkable industrial de
velopment, due principally to patented inventions, is 
in the line of electrical work, and within the term of 
patents no w in force or but recently expired. This i n
cl udes the manufacture of electrical apparatus and 
supplies, the furnishing of electricity for lighting and 
power p urposes, electric rai lways and the telephone, 
an enormous industry, which has grown up entirel y 
within the l ast twenty years. Although the electric 
rai lway is only about ten years old, the total mileage 
of these roads had increased, up to October last, to 
18,765 miles, with an invested capital of about 

J' ,ieutifi, jmeti(JI. 
$1 ,000,000,000, and the Illanufacture of cars and motors 
to meet this great demand has become a regularly es
tablished industry affording employment to many 
thousands. 

The bicycle industry is also referred to as showing a 
most wonderfu l  development, the product of 1897 hav
ing been over 1, 000, 000 wheels, and the exports of cycles 
for the year being valued at $6, 902, 736. 'rhe n u merous 
industries which contribute to this manufacture, and 
the great nu mber of inventions by the means of which 
it has been brought to its present s tate of perfection, 
are matters of common knowledge. 

Among other comparatively new industries, specia.lly 
noted as peculiarly t,he prod uct of our patent system, 
are the manufacture of typewriters and typewriter sup
plies, the cash register and cash carrier, photographic 
appara tus and materials, the development of the basic 
steel b usiness, the manufacture of aluminum, etc. , the 
Commissioner concluding that "to the stimulus af· 
forded by the Patent Office is due the creation of these 
Hew industries and the very great developttJ ent,of re
cent years in the older ind ustries. It is to th e 
sti mulus t,o invention given by our patent system 
that the great increase in our exports is largely 
d ue, and it is on American invention, as fostered 
and stimulated by the patent system, that we may 
confidently depend for ability to main tain the h igh 
rate of wages paid to Allleriean workmen, and yet 
compete s uccessfully in the markets of the world 
with nations where the workman receives but a meager 
return for his labor. " 

. .. - . 
THE NEW NAVAL WAR GAME. 

In the current issue of the SCIE�'l'Il!'IC AMERICAN 

SUPPLEMENT we publish a paper descriptive of a naval 
war game which is being played by naval officers on 
the other side of the water. It is i ntended to repre
sent on a board the actual condition s which would ob
tain in a modern naval fight, and it is claimed by naval 
experts that it does this with such success t h at the 
game is at once a valuable training to the officers and a 
test of the comparative values of the various types 01 
warships. 

The full details of the game, which represents over 
ten years' work upon the part of the author, have not 
yet been published; but the published data Rhows that 
it is played. upon a board ruled into squares, represent
ing the scene of action, the ships being represented by 
sllIall models which are moved at their respective 
speeds (ten, fifteen or twenty kn ots, as the case Illay 
be) at the will of the commanding officers. T he game 
may be played as a d uel between two ships or as a 
fleet action bet ween a large number of shi ps. The 
models represent actual ships, and one p layer is as
s i gned to each ship. The various elements in a war
ship, such as armor, guns, s peed, etc. , are assigned 
certain val ues by points, and as the game proceeds, the 
players, it would appear, are awarded so m any points 
by the umpires, according to their tactics. 

It is claimed that the victory usual l y  falls to the 
stronger ship or fleet-a fact that would seem to prove 
the correctness of the theory upon w h ich the game' is 
based. At the same time, there are certainly exceptions 
to the rule, as in the case of a game recently played, 
in which the United States battleships " I ndiana, "  
" O regon " and" Iowa " were pitted against double the 
n umber of Spanish ships, viz. , the battleship" Pelayo, " 
the three armored cruisers "Teresa, " "  Cristobal Co
lon" and " Viscaya, " and the destroyers "Terror" and 

"Furor. " H ere, in spite of the numerical superiority 
of the Spanish, the American ships, with their heavy 
guns and thick armor, wou ld be almost certain to win.  
As the game worked out, the balance was slightly i n  
favor of t h e  Spaniards, owing chiefly to t h e  distraction 
afforded by the attempt of the destroyers to torpedo 
the" Indiana" and " Oregon, " which diverted the fire 
of these ships from the Spanish armorclads. It is con
sidered tInt, i n  nine chances out of ten, the game 
would resu lt in the victory of the powerful few o ver 
the individually weaker man y. 

.. Ie .... 
THE DEVELOPMENT OF EGYPT. 

An important step in the develoPlllent of the Nile 
Valley has recently been taken in the formal ratifying 
by the Khedive of the contract for the construction 
of two large reservoirs on the Nile. The work is plan
ned on a large scale and includes the construction of 
two great dams aeross the river, one at the eataract at 
Assuan and the other at Assiut. At Assuan the waters 
will be impounded by a granite dam which will be 
built upon the granite reefs which form the cataract. 
Its crest will be about 76 feet above the river bed at its 
dperest point and the total length of the dam will be 
about 6, 000 feet. The difference in the water level in 
the wet and dry seasons will be about 45 feet.. It 
will be pierced with siuiceways to permit the flood 
waters to flow through without any considerable back
ing up in the reservoir. 

In the fal l of the year, when the waters have carried 
down their valuable burdens of silt for the enrich ing of 
the Nile Valley, the sluice gates wiII be shut down and 
the reservoir allowed to fill. The season of low water 

lasts from April till August, and during this period 
the sluice-gates will be o pened sufficiently to keep the 
waters of the lower Nile at the proper level for irrigat
ing the sugar, cotton and rice fields. It is calc u
lated that the amount of water impounded will be 
sufficient to supply the lower valley until the next sea
son's flood waters come down. If the scheme is success
ful, the Egyptian h usbandman will be able to irrigate 
his fields throughout the whole year. 

The Assiut dam is to be built for the purpose of rais
ing the level of the river during the s ummer and in
creasing the supply in the canals of lower Egypt. It 
will be b u ilt on th e  lines of the celebrated barrage of 
the Nile, which is situated j ust to the north of Cairo. 
Thi.s important work is to be completed in five years, 
and its effect u pon the d istricts affected will be to 
enormously i ncrease the val ue of the land and the 
prosperity of the people. 

........ 
STREET CAR SERVICE ACROSS THE BROOKLYN 

BRIDGE. 
The new trolley car service across the Brooklyn 

Bridge has now been running long enough for the pub
lic to j udge of its value. There can be no doubt as to 
the relief which it has afforded to the congested travel 
on the regular bridge cars, particularly in the rush 
hours. The cro wding, indeed, seems to have been 
transferred to the trolley cars, which are particularly 
attractive to that part of the public to which rigid 
economy is an absolute necessity. Residents in Brook
lyn can now llIake the j ourney from the outlying dis
tricts to the City Hall Park, New York, for one fare ; and 
wh ile the journey takes longer to accom plish than it 
does over the elevated roads and the regular bridge cars, 
the small difference in cost is sufficient to attract a 
large amount of suburban travel. The effect of the 
new service is p lainly noticeable on the elevated roads, 
which, while they retai n most of t he long-distance 
travel ,  are losing a considerable amount of travel t<:! 
and from points nearer the bridge. 

It is estimated that the trolleys provide an add i
tional capacity of 1 5, 000 passengers per hour in each 
direction, and, as was expected, there has been a large 
red uction in the receipts of the regular bridge cars. 
Hitherto the revenues of the bridge have exceeded its 
expenses;  but it is evident that sOllle readj ustment wil l 
be necessary, either in the shape of retrenchment in 
the operating expenses or assistance from th& city 
funds. If the last expedient becomes necessary, th e 
p ublic w i l l  ask why the consideration paid by the 
trolley compan ies for the use of the bridge was not 
plaeed at a higher fig ure. 

The cars are run on the inside of the road ways, and 
at the New York end they cross the footway ben path 
the terminal station in fo ur parallel loops. A large 
force of men is stationed at the loops to prevent acci
dents and assist the people on and off the cars. The 
arrangement, thanks largely to the intelligence of the 
passengers, works satisfactorily ;  and altogether we 
t.hink the new vent.u re may be voted a success as help
ing to solve one of the most serious rapid transit 
pro blems in this city. 

.. ,.,. 
EATING BEFORE GOING TO BED. 

A writer in Italia 'l'ermale, quoted by The National 
Druggist, December, is not lUuch in favor of the theory 
that late suppers are inj urious. •. He declares, in fact, " 
says the latter paper, "that lllany persons who remain 
thin and weakly, in spite of all precautions in regard 
to diet, etc. , owe the fact largely to habitual abstem
iousness at night. He says, very truly, that physiology 
teaches us that, in sleeping as in wakin g, there is a 
perpetual waste going o n  i n  the tissues of the body, 
and it seems but logical that nourishment should be 
continuous as well. The digestion of the food taken 
on at dinner time, or in the early evening, is finished, 
as a usual t.hing, before or by bedtime, yet the activity 
of the processes of assimilation, etc. , continues for 
hours afterward ; and w hen one retires with an empty 
stomach, the result of this activity is sleeplessness and 
an undue wasting of the system. • All  other creatures , '  
says the writer, • outside of man are governed. by a 
natural instinct whkh leads those having a stomach 
to eat before lying down for the n ight. ' 'rhe infan t, 
guided by the same instinct., • takes the breast ' fre
quently, in the night as well as day, and if its st.omach 
is allowed to remain empty too long, it shows its dis
comfort by noisy crying. The digestive organs have 
no n eed for repose, provided, al ways, that the quan
tity of nourishment taken within the t w enty-four hours 
does not go beyond the normal limit. The fact that 
the i ntervals between meals is short works no inconve
nience, but, on the contrary, tends to the avoidance 
of feebleness, which is the natural result of an interval 
extended to too great a length. Feeble persons, lean 
and emaciated people, and, above all, those s uffering 
from insomnia, owe it to themselves not to retire with
out taking some nourishment into the stomach
bread and butter, a glass of rich milk, a few biscuits 
( • crackers'), or·even a bit of juicy cold meat, for in
stance. We quite agree with the writer in all that he 
says in regard to the folly of the idea of the harmful
ness of a light lunch before retiring." 
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Jeitutific �lUttieJu. 
A NOVEL MITER CLAMP. carriage and one-half of the load. The carriage floor 

To hold the ends of mitered moulding or s imilar is composed of two interlapping trap doors, provided 
stock while being glued or otherwise secured together, with an automatic trip and automatic shutting me
the clamp shown in the illustration has betln invented chanislll, the trip wheels run ning on a terminal inter
and patented by Alois Kohler, of No. 448 East 149th mediate track which is of such length as to allow the 
Street, New York City, Fig. 1 representing the device doors to open when the carriage has reached the pro
in use and Fig. 2 being an enlarged view of one of the per position on the incline over the car to be loaded. 
clam pin g blocks. At one end of a suitable base bar a After the load has been discharged, and as the carriage 
triangular clamping block is secured by a threaded commences its descent, the trap doors are gradually 

closed, one of the trip wheels engaging with the inter
mediate. track. The whole operation is automatic, it 
being impossible for the load to be prematurely dis
charged, and the construction being such that there is 
n o  dan ger to teams, there being no necessity for car
rying ropes or slings on the wagon, as is n ecessary in so 
many forms of hoists. Foul' of these machines were in 
successful operation last season. 

• I., • 
Pets in the Sea. 

During a visit to one of the islands off the coast of 
southern California I found that the fishermen were in 
the habit of feeding certai n wild animals, which in 
time became so tame that strangers might al most think 
they were domesticated. T he fishermen fed the gulls 
every morning when cleaning t heir fish, some of the 
birds becoming so friendly that they allowed the men 
to touch them, while others followed them out to sea, 
alighting o n  their boats, and exhibiting remarkable 
confidence. 

I Among the animals w h i ch frequently came into the 
little  bay to feed was a large seal. It someti mes fol
lowed fishing boats in, and once, when rows of fish 

KOHLER'S MITER CLAMP. were hung up to be photographed by their fortunate 
captors, it  raised its head high out of the water, ap

bolt passing up through the babe, whereby the angle parently eying the fish so eagerly that the boatman 
of the face of the block II1ay be changed if desired, and gave it a share. 
011 the u pper face of the block is a projection through The fishermen usually went gill  fishing late in the 
which passes a set screw, by which ihe clamp may be afternoon, an d the seal , perhaps conceiving that. t.he 
set to hold mouldi n gs of different thicknesses, a wedge whole operation was for its benefit, b egan to acco m
being interposed between the lower end of the screw pany them ; and as soon as a fish became entangled it 
and the mOUld ing. By slightly driving the wedge, the would dive down and take it out of the net, returning 
moulding may be clamped without turning the screw, to the surface to toss it in the air in high glee before 
or the latter method JUay be employed where the slid- the eyes of th e fishermen. I n  this way the seal robbed 
ing of the wedge might mar the moulding. An oppo- the nets, growin g  bolder and bolder. At last, one day 
site similar but sliding clamping block, shown in Fig. 2, when one of the fishermen had returned from the 
has at one side a socket receiviug one end of a threaded banks and was washing h is catch from a boat not far 
bar passing through a t.hreaded lug on the base, where- I from the spot where the writer stood, splashing the big 
by, on turning the handle of the bar, the second clamp- red fish to and fro, suddenl y  a large black f<;?rm darted 
ing b lock may be moved forward to clamp the IlIould- up from below, two b lack eyes looked at the amazed 
ing, as shown in Fig. 1. A wedge may be used w ith fisherman for a moment, and then the seal snatched 
this block as with the other one, the use of the set the fish from his hands, and swam away amid the 
screw giving a wide range of adjustment, while the shouts of laughter from the lookers-on. 
wedge gives quicker action in securing or releasing the A few days later, presumably the same seal appeared 
moulding. off the wharf where several anglers were fishing, and 

• '.' • deftly carried off t heir bait without being hooked. In 
AN APPARATUS FOR LOADING CANE, ETC. the latter sport the seal was j oined by a black diver 

The means shown in tile accompanying ill ustration, -a bird with a long, snakelike neck and pointed bil l  
for faci li tating the transfer of cane and similar products -which was as much at h ome beneath the water as 
from wagons and carts to cars, carriers or platforms, above, and which watched the fishermen with eager 
form the subject of an invention for which a patent glance. The moment the bait struck the water, the 
has been recently issued to E. W. 'Viley, J r., of Le bird plunged beneath the surface and seized it. Fin
Compte, La. The larger figu re represents the appara- I ally it was hooked and hauled ashore-an operation 
tus in use, Figs. 2 and 3 being sectional views indicat- j' that did not prevent it, on being released, from renew
in g the m anner of open ing and closing of the carriage ing the pilfering on the following day. 
floor, Fig. 2 showing the floor open , as in delivering the A fisherman on the Maine coast once claimed to own 
load. The carriage at the fO

. 

ot of the inc lined way is I a remarkable pet, though it must be confessed that 
large enough to hold a wagon or cart load of cane, the question of proprietorship was open to douht. 
which i s  dumped on i t, the carriage being drawn u p  The man was i n  the habit of fishing about ten miles 
the incline by a rope passed around Ii hoisting drum, offshore on what was known as the cod banks, and 
and from this ·drum a rope con nects w ith a counter- often t ook fish of little u se, which he tossed over. One 
balance d rum w arrange(1 t.hat the weight suspended day he noticed a tnTluy playi ng about the boat, and 
from the latter drum will balance the weight of the tossing a dogfish at it, he was surprised to see the big 

WILEY'S CANE-LOADING APPARA.TUS. 

fish turn and seize it. Wish
ing to see how n ear the fish 
would approach, he threw 
another, bringing the tun
ny within a few feet of 
him. On another day he 
saw what he assumed was 
the same fish in the same 
locality, and fed it again, 
repeating the act u ntil the 
fish displayed no fear, and 
finally approached to the 
very side of the boat. The 
writer once had a number 
of singular pets in the 
guise of loggerhead tur
tles. He had led an expe
dition to capture them on 
Loggerhead Key, about 
seventy miles from Cuba
a locality somewhat re
markable for the animals
an d gradu ally they had ac
cu m ulated until nearlv a 
dozen were living in

' 
an 

inclosure about sixty feet 
wide and an eighth of a 
mile long, into which the 
sea water flowed freely. 

It was desirable to learn 
whether the turtles were 

susceptible to the taming process ; so a system of educa
tion was begun that was fruitful of sOllie exciting 
episodes. The tu rtles, w hen not feeding, lay at the 
bottom in water eight 01' ten feet deep, their h u ge 
bodies plainly outlined against the sand. Here they 
undoubtedly slept or dozed, and it  was colltparatively 
an easy matter to swim down and grasp them from be
hind by the back of the shell j ust over the head. 
The moment the turtle felt the grasp it bounded to 
the s urface and took a long breath, then dived again, 
dragging the rider along at a rapid pace, now un der 
water, again at the surface, endeavoring in vain to 
shake off by desperate plnnges the en emy, who, like 
the old man of the sea, clung closely to its back. If 
the turtle had been l eft to its own devices, it would soon 
have escaped; b ut, by placing the knee:;; upon its back, 
enough resistance was brought into p lay to force it to 
the surface, and after a number of rushes up and down 
the inclosure it was reduced to s ubmission. This ex
periment was tried many times with a view to d omes
ticati ng the huge loggerheads, who finally apparently 
submitted with sOllle degree of grace to the daily exer
cise, and would gather at one end of the inclosure to 
be fed. 

The strength of these reptiles was marvelous. Not 
only cou ld one of the larg'est size tow a man through 
the water and beneath i t, but when two were fastened 
in a rude canvas harness and attached to a flat boat 
they towed it around for an indefinite period ; an d 
when the first fri ght was overcome, they swam along 
nonchalantly, as though they rather enjoyed it. 
B y  C .  F .  Holder i n  'I'he Outlook. 

• • I • 

A MACHINE FOR WASHING ORANGES, LEMONS, ETC. 

A IIlachine especially adapted to thoroughly clean 
the rinds of oran ges, lemons, etc., withou t, in the 
slightest degree, injuring such fruit, is represented ill 
the ill ustration, the fruit being fed into the machine a t  
o n e  e n d  a n d  delivered a t  t h e  opposite e n d  in a thor
oughly cleansed condition.  The improvement has been 

WRIGHTS' FRUIT-CLEANING MACHINE. 

patented by Benjamin B. and James H. Wright, of 
Riverside, Cal. 'l'he fmi t is first p laced in a water 
trough at one end of the lIlachine, to loosen any for
eign adhering matter, and is then passed down the 
feed trough beneath the brushes of a wheel revolved 
by a crank handle, the lower portion of the wheel pass
ing t hro u gh a rinsing tank. In this tank is a series of 
segmen tally arranged brushes, between w h ich and the 
brushes on the periphery of the wheel the fruit is 
passed, as indicated in the sectional v i e w, Fig. 2. The 
brushes on the periphery of t h e  wheel are supported 
by sprin g  rods, whereby their preSSUI'e UpOll the fru it 
IIlay be a yielding and flexible one, not l iable to injure 
the ri nds, and the fruit is passed out through a de
livery spout at the opposite end of the mach ine. 

Gerlnan 'I'ech nlcal Schools. 

It is no sUlall wonder that " made in Germauy " is 
alread y the most familiar trade mark in the world, fol' 
the whole Gerlllan people are being educated scifmtific
ally in t h e  arts of industrial prod u ction. Now here in 
the worl d  does llIanufacturing become so nearly a 
skilled profession as in Saxony, for in this small king
dom there are no less t h a n  111 technical i nstitutes; 
Prussia has 260 such schools, with over 12,000 pupHs ; 
i:l5 of the schools are for pai n ters and decorators, 16 for 
tailors, 9 for shoem akers, etc. , other trades h aving at 
l east one school. The govern ment appropriates $600,-
000 for their support and the various towns and cities 
give l i beral s u bsidies, Berlin alone giving $70,000 per 
annum. Bad en, wit.h 1.600,000 iuhabitants, spends 
$280,000 a year in technical schools. Hesse, with a 
population of 1,000,000, has 83 schools of design, 43 of 
manufacturing industries and lIlany others for artis'l.ns 
of various trades. Bavaria and W lirtem berg and other 
cities have similar systems. 
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J c itutif i c  jtutrican. 
I THE ZEROGRAPH. also starts. When the synchronizing arm at the send- ture of which moves the projecting fang, G, so as to 

It seelils to be de ri gueur that a fantastic name should ing end reaches the pin, B, of the letter required, it is stop the synchronizing arm at the nearest spring-pin. 
be given to new iu strulllents destined to be brought to stopped by the pin, and closes another local circuit 'l'his pin llI ust correspond to that at the sending end 
the attention of the general public. '1'he zerograph en ergizing the " second contact llIagnet " and the prin t- of the line, if the two arms move with equal velocity. 
does not merely write ciphers, b ut is capable of trans- ing magnet. The former of these lifts its armature, The same local circuit at each end is  therefore closed, 
llI itting the same n Ulll ber of letters and sY lll bols as and the printing magnets press the type against 
any other type-printing telegra p b .  However, a the paper. At the sallie time the paper is fed by 
fancy name seellls essential in thi s  case, for to call the usual mechanism, and the circuit of the " zero 
the instrument the Kalll lll type printer, when one lllagn et " is  closed at N, this magnet returnil l g"  
o f  its most important claillls t o  attention i s  the the synchronizing arm to its initial position. W e  
a bsence of clock work, would have been a comical believe that an arrangement of condensers a n d  

error. resistances are con nected across the contacts in 
T h e  general appearance of the instrument is the local circuits,  to diminish sparking. 

shown in Fig. 1. Its o verall d illlens ions are ap- In poi n t  of speed the zerograph, although not 
proxi matel y 18 inche , by 20 i nches by 17 inches cOlllpeting w ith the Hughes type printer, is,  it is 
high . The keys, 36 in all ,  are not arranged i n  seen, far beyon d instr n lllents o f  t h e  step-by-step 
alphabet ical order, b u t  those llIost o ften required, tYVe,  of w h i ch latter th e " telescri ptor, " described 
i. e. , those letters placed neal' the center of a type- il l  the SCIE;>('l'IFIC Al\IER!CAN of January 1 ,  is an 
writer keyboard, are put at th e extrenle le.ft, the exalll ple.  T he synch ronizing arm takes but half a 
fignres and stops which are less freque u tly used secolld to swing to t h e  limit of its travel and back, 
being at the r i ght hand sillt'.  '1'he reason for this and as the lett ers IllOSt frequently used are placed 
wil l  be explained prese ntly. '1'he most interest- to the left, at the first part of the range of the syn-
ing part of th e i llstrulllellt is, as usual, the syn- chronizing arl l l  the average time per letter is but a 
I!hronizing device, and its act ion wil l  be gathered very small fraction of a second ;  in fact, it is claimed 
trom the following description and a reference to that the i nstr ument call translllit 25 words a 
Fig. 2. The keys, A, of w h ich one is shown in the Fig. I .-THE ZEROGRAPH. minute. As evide n t  from the description, how-
diagram , are connected to vertical pins, B,  ar- ever, everyt h ing depends on the accuracy with 
ran ged in the arc of a ci rcle at right angles to the which the speed of the two synchronizing arms agree ; 
plane of the paper. The center of this circle is the 11 1 1 1 1 1 1 1 1 and althongh the spindles are mounted on jewels, and 
axis of an arlll, D, tenued b y  �fro. KalllIH the synchro- B��Y the i llstru lllen t  shows most careful and workmanlike 
\1lZlllg arlll . Normally th i s  arm is held at a fixed fi nish, t illle on ly can decide w hether in this important 
starting position to the left of the arc of pins by respect no t rouble is likely to be experienced. We 
a catch, and w hen the catch is released the arm is understand that experiments have been made on long 
capable of s winging through t h e  arc of  a circle j ust artificial l ines, but no actual trials on long telegraph 
above the p ins already referred to until it is stopped lines. The synchronizing magnet is very sensitive, an d 
by one of these rising. T ile i m p u lse is given to the arm a 12 mil liampere current suffices to work it, but we 
by a d ropp ing wei ght con nected to it by a cord passing should expect t hat on long l ines with considerable 
over a pulley. The i nstru ments at the two ends have distri buted capacity som e method of curbing wil l be 
exactl y simi lar w eights and synchron izing arms, a screw found necessary to insure the first current impulse 
adj ustll lent being provided ; by this Illeans th� space being complete ly wiped out before the second occurs. 
through w h ich t he illl p u ise-giving weight drops can be It is  essential t hat each i m pulse should take the sam e  
varied, so that t h e  speed of rotation a t  either e n d  o f  e time to reach the other end, but the time elapsing be-
the arm can be sl ightl y  al tered if  it is not in exact A t ween successive im pulses varies with each letter. 
agreelllent with the other end. The weight acts on th e Mr. KaIIlIIl has also devised a "  column pri nter, "  in 
spindle through a pawl, so that i t  only acts during the which paper of a certain width is used i n stead of tape. 
for w ard s w ing of the synchron izing arm. Two current To commence a new l ine a key is pressed which is not 
impu lses are sent to l i ne, the first releasing the catch connected to any of the circle of pins, an d the synch ro-
and starting the synch ronizing arm, and the second nizing arm s w ings righ t to the en d of i ts travel, closin g 
stopping the arlll when the letter comes in a position a contact there which completes the local circuit of an 
for printing. The types are Illoun ted on flat springs in extra electromagnet. This magnet moves the paper for-
the arc of a circle corresponding to that of the pins H ward, and at the same time brings it back to the com-
and fixed to the sallie  spindle as the synchro nizing arm, mencement of the l ine. This type of i nstrument i s, 
and t he printing is effected by a p l un ger pushed for- h owever, not beyond the experimental stage, so that a 
ward by the printing m agnet, wh ich presses the type 1 1 1 1 1 111 1 1 detailed description of it would be out of place now. 
agai nst the paper tape. An ink ribbon is elllployed in 

UNE BATTERV 
For our engravings ani} the description we are indebted 

the us ual manner, this being con tin uollS and passing LINE to The London Elect. ciano 
over two ink pad s on the circumference of t wo rollers. • • •  ' • 

The arm, D, carries t wo projections, F and G, moved Fig. 2. - -DIAGRAl'II OF CONNECTIONS IN THE AN ELECTRIC STREET RAILWAY SPRINKLER. 
by the magnet l I larked . .  synch ron izing magnet " in ZEROGRAPH. We present an engravi n g  of an interesting trolley 
Fig. 2. The p roj ect ion,  G, is arran ged to engage with • sprinkl in g car which is designed to sprinkle the streets 
any pi n , B, as soon as th is  is  raised by depressing the I making a contact at 0, and sending another current I from curb to curb. It is very essential in Illany of our 
corresponding key, A. The other proj ection. F, en- impulse to line. '1'his second current again energizes wide streets and boulevards to sprinkle the entire 
gages with a hook, C, attached to the armature of the the synchronizing magnet at the other end, the al'Illa- width of the street at one operation, and the car which 
" starting m a g  - we illustrate doC '  
net, " a n d  this it very effectu al ! ·  
catch holds the The s p r i n k l i l l 
s y n c h r o n i z ing wagon of to-da .\ 
arlll in its initial is a g r e a  t i lll-
po;<ition un til the provement 0 v e r 
I II a g n e t  is en- those formerly in 
el·gized. O n  de- use, on account of 
pressing any key, the ability of the 
A, a contact at driver to j udge 
H is l Ilade as the and determine in-
key mO\'es down, stantly h o w  much 
closing t h e  circuit water to put on 
of t h e  starting the pavement to 
l Ilagn et a n d al- sprinkle i t  pro-
lo wing t h e  syn- perly a n d  n o t  
c h ron i zing arm to fl 0 0 d i t ; b u t  
start on its j our- sprin kl ing w i t  h 
l I ey. T h e  lever an ordinary h orse 
attached to t h e  tank wagon is eX'-
key also lllakes a pensive, owing to 
contact between the fact that its 
K and L, an d the capacity is small, 
starting magnet r e q u i  r i n  g fre-
closes a contact quent fil l ings, and 
at J ;  it w i l l  be the cost of main-
seen t h a t  t hese 
t wo contacts con
nect t h e  line bat
tery to line. The 
l i n e  c u r r e n t  
p a s s e s  thro ugh 
the sy nchronizing 
magnet a t t h e  
other e n d ,  the 
armature, M, i s  
attracted, F is re
leased, a n d  the 
s y n c h I'  0 n i z ing 
/l.rm at that end THE lIILLER ELECTRIC WIDE SPRAY SPRINKLING CAR, 

taining h o rses is 
very heavy. Many 
of our III 0 d e l· q 
trolley lines are 
miles in lengt h ,  
and, with a car 
like that shown 
in the illustration, 
many m I l  e s  of 
streets or r o a d s  
may be sprin kled 
with economy and 
d i s  p a t c h. T he 
trolley sprinkler 
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has a capacity of 25,000 gallons of water, and by 
means of rotary electrically-driven Pjectors the water 
is thrown out from the car to a distance of fifty 
feet if desired. The width of spray can instantly 
be reduced and at the same time the mechanism per
mits the varying of the quantity of the water dis
charged, so as to give the operator complete control of 
the spray and quantity of water discharged, so as to 
meet instantly any changes in the width of the road 
or the speed of the car, and the spray can be entirely 
shut off if desired_ Both sides of the car are equipped 
so that it can move either end forward. The ejector 
consists of a four-roller gun metal rotary pump, with 
adj ustabJe casing for regulating the flow of the water. 
The Ajector is operated by an independent differential 
gear electric 1lI0tor, and there is no connection between 
the movement of the car and the operation of the 
ejector_ T wo separate spl'inklers of the ordinary kind 
al'e placed belo w the front and real' of the car for 
watering the space between the tracks. These are 
control led by lock stops separate from those of the side 
sprays. 

,]'he car is fitted with two 25 horse power propulsion 
motors, the same as an ordinary electric passenger car, 
and can be run at any speed without interfering with 
the sprinkling device, which, on account of i ts adj usta
bility, can discharge the same amount of water on the 
roadway irrespective of the speed at which the car is 
traveling. It will  be seen t.hat this sprinkling car is a 
radical departure from other devices for sprinkling 
streets. That it can be successful ly operated in the 
largest cities and result in better service at a smaller 
cost per front foot will be easily seen. 

We are indebted to the Mil ler-Knoblock Company, 
of South Bend, Indiana, for the foregoing particulars. 
This device is patented by Willialll H. Miller. 

• I • •  
Besselner Steel and Its Effect on the World. 
The wonderful economic changes wrought by the in

trod uction of Sir Henry Bessemer's inventions have 
never been more ably set forth in a few words than by 
the Hon. Abram S. Hewitt, in an address delivered be
fore the Iron and Steel Institute, when the Bessemer 
Medal was conferred on him in 1890, for distinguished 
services to the iron and steel trade. We qllote Mr. 
Hewitt's words in full : 

. .  I do not propose to enlarge upon the practical ap
plication of the Bessemer process to the manufacture of 
steel : but, if you will bear w it h  me, I think it would be 
well to direct attention to the effects of this invention on 
the economic, social and political condition of the world. 
A very fpw considerations will serve to show that the 
J;3essemer invention takes its rank with the great events 
which have changed the face of society since the time 
of the middle ages. The invention of printing, the con
struction of the magnetic compass, the discovery of 
Amedca, and the introduction of the steam engine are 
the only capital events in modern history which belong 
to the same category as the Bessemer prOCflSS. They 
are all examples of the law of progress which evolves 
moral and social results from material development. 
The face of society has been transformed by these dis
coveries and inventions. It is inconceivable to us how 
the world even existed without these appliances of 
modern civilization ; and it is quite certain that if we 
were deprived of the results of these inventions, the 
greater portion of the human race would perish by 
starvation, and the remainder would relapse into bar
barism. I know it is very high praise to class the in
vention of Bessemer with these great achievements, 
but I think a candid survey of the situation will lead 
us to the conclusion that no one of them has been more 
potent in preparing the way for the higher civilization 
which awaits the coming century than the pneumatic 
process for the manufacture of steel. Its influence can 
now be traced, although the future results are still be
yond the reach of the imagination. 

Its princi pal characteristic is to be found in its cheap
ness. Steel is now produced at a cost less than that of 
common iron. This has led to an enormous extension 
in its use and to a gt·eat reduction in the cost of the 
machinery which carries on the operations of societ y. 
The effect has been most marked in three particulars : 
First. The cost of constru'.lting railways has been so 
greatly lessened as to permit of their extension into 
sparsel y inhabited regions, and the consequen t occupa
tion of distant territory otherwise beyond the reach of 
settlement. Second. The cost of transportation has 
been reduced to so low a point as to bri ng into the 
markets of the world crude products which formerly 
wou ld not bear removal, and were thus excluded from 
the exchanges of commerce. The practical result of 
these two causes has been to reduce the value of food 
products throughout the civil ized world ; and inas
much as cheap food is the basis of all industrial 
dev elopment and the necessary condition for the 
amelioration of humanity, the present generation 
has witnessed a general rise in the wages of labor, 
accompanied by a fall in the price of the food which 
it consumes. I think it would be a very modest 
estimate of the improvement in the condition of the 
working classes as a whole to say t hat in the essential 
elements of comfort the working classes of our day are 

J c itutific  �mtricJu. 
enabled to earn and to expend at least double the The commercial world has been converted into a vast 
amount which was at their command in any previous clearing house for the exchange of products. One 
age of the world. This result appears to me to be due country may sell more than it buys, or buy more than 
very largely, if not altogether, to the economy in the it sells, to a particular country, but the difference is 
agencies of production made by the cheap steel of the counterbalanced by a corresponding sale and purchase 
Bessemer process and of the other inventions which from some other country. The balances are not paid 
have followed in its wake. These are material results, in money, but are passed to the credit of each country 
but they are accompanied with the slow but sure eleva- in the general settlement which takes place in the 
tion of the great mass of society to a. higher plane of banking centers of the commercial world. Thus the 
intelligence and aspiration. No better evidence of this function of the precious metals is reduced simply to 
can be afforded than the association of workingmen the payment of finll.l balancfls, which in the course of 
together for the ad vancement of their mora.l and social any one year are slllall in  amount. The economy in 
condition. Troublesome as the trade unions may have exchange thus effected is largely due to the improve
been, they indicatA a step in advance which should be Illent in transportation, made possible by the general 
the subject of congratulation among all the well-wish- use of steel, aided by the tE'legraph and particulal'ly 
ers of the race. I see nothing but good to corne ou t by the s u bmarine cables which now reach every part 
of the modern tendency to association, and I hold of the civi lized world. The interdependenc'l of the 
it  to be one of the chief glories of  Sir  Henry Besse- h u man race has thus been increased, and the possibi l i 
mer that he has contributed more than any other ties of hostile action by war diminished in a corresponrl 
living man t o  that condition o f  industry which com- i n g  degree. T h e  name o f  Bessemer will, therefore, b e  
pels all who are engaged in its conduct t o  combine o n  a added t o  the honorable roll o f  men who have suc
scale unknown before his time in the work of econo- ceeded ill spreading the gospel of ' Peace 011 earth 
mic production and equitable distribution. and good will  toward men, ' which our di vine Mast er 

The first striking result in the cheapening in the cost came on earth to teach and to encourage. " 
of the production and transportation of food products When Mr. Hewitt was seen after the death of Sir 
was felt in Great Britain, which is now compelled to Henry Bessemer, he stated by way of corollary that 
import at least two-thirds of its consumption. The in 1897 the United States was the largest producer of 
com petition of our western wheat regions with the iron and steel in the world, and that she would remain 
products of India in  the English market altered the so. This wili make her mistress of the export trade, of 
whole condition of agriculture in the British Isles. The which we are now only on the threshold. We need 
profitable raising of wheat practically became impos- not fear losing the primacy when once obtained, for it 
sible, and the farmers who had depended upon it could has been found that the Lake Superior ores are spe
no longer pay the rents stipulated in their leases. A cially adapted for the Bessemer process, as they are 
general reduction of rent, therefore, became necessary, low in phosphorus ; this puts us ahead of all competi
which of course red uced the income of the landlords. tion. 
The aristocracy of Great Britain is a survival of previous 
conditions, depending for its existence upon the owner
ship of the land and the re\'enue derived from it. 
Hence a serious if not fatal blow at the domination of 
what may be termed the privileged class of Great 
Britain was struck, unintentionally, doubtless, by the 
invention of Bessemer. We have not seen the final re
sult of the competition it has introd uced, but enough 
is apparent to show that the structure of the British 
government will necessarily undergo very serious 
changes, all tending to the transfer of power from 
those who own the land to the commercial, manufac
turing and working classes of the people. I think it is 
doubtful whether any event in modern times, of equal 
significance, has occurred. Sir Henry Bessemer has 
certainly been the great apostle of democracy, and al
though he may be inclined to disavow the claim, hi>r
tory will record the fact that he has been the most 
potent factor in the reconstruction of the British Con
stitution upon the basis, ultimately to be rE'ached, of 
universal suffrage. 

Turning from Great Britain to this cou ntry, the 
effects of the Bessemer invention have been even more 
pronounced and striking. The cheapening in the cost 
of transportation enabled us to increase enormously 
the sales of food products in foreign markets. In ac
cordance with the well-known law of commerce that a 
nation cannot sell without buying, our imports of 
foreign merchandise have been increased in a corre
sponding degree. Under our fiscal system, made ne
cessary by the wal' for the Union, a revenue has been 
derived enabling us to reduce our national debt in 
twenty-fi ve years from about four thousand millions 
of dollars to less than nine hundred millions of dollars 
at the present time, notwithstanding the payment of :1 
pension roll which now amounts to fully one hundred 
and twenty millions of dollars per annum. We can 
trace, therefore, directly to the Bessemer invention the 
ability to reduce our national debt, and finally to pay 
off the outstanding bonds at maturity. This proposi
tion can easily be verified by examining the results of 
the operation of our railroads, by which it will appear 
that since 1870, when Bessemer rails began to be 
largely used, the rate of transportation has been re
duced about two-thirds, and an eminent authority has 
recently stated that the difference in a single year 
would now amount to one thousand mil l ions of dollars, 
a very large portion of which is directly traceable to 
the greatel' durability of the track, due to steel rails 
and the capacity to haul increased loads, not only in 
the cars but in the train. I doubt whether it ever oc 
curred to Sir Henry Bessemer to consider the effect of 
his invention in furnishing us the means of paying off 
our national debt, but it certainly ought to secure for 
him the gratitude of every American citizen ; and I am 
glad to have the opportunity, on this occasion, to bring 
this obligation to the notice of my countrymen. 

The third point to which I would cal l attention is 
the vast extension and new direction of commerce 
which has resulted from the construction of steel ves
sels. The size of these vessels has enormously in
creased, and the cost of operating them has been re
duced in a corresponding degree, compadng very fa
vorably with the reduction of cost upon land, which is 
about one-third of what it was ten years ago. The 
characteristic of modern commerce is the rapidity 
with which exchanges are made, and in the fact that 
all portioDs i)f the habitable globe are quickly reached. 

• ' e ,  • 
Psychic .DevelopDlent of" Cats and Dogs • 

Prof. Wesley Mills' experiments on the psychic de
velopment of young animals continue to be very in
teresting, says The Popular Science Monthly. In the 
kitten, while the first stages are very slow and obscure, 
the author finds t hat in the progl·ess of all the senses 
to full development the course, while marked by de
finite steps, is often so rapid that 'distinct advances 
lIlay be marked in a single day. Apart from the senses, 
etc. , there seems to be a definite order in which all the 
features of feline nature appear, as, for instance, purr
ing, croll ching, stalking, etc. Certain physical changes 
are correlated in time with certain psychic develop
ments, the significance of which is in some cases clear, 
in others obscure. Comparing the two animals, the 
cat, on the whole, develops more rapidly than the 
dog, the greatest difference between them appearing 
in the social and gregarious nature of  the dog and the 
independent and solitary traits of the cat. The dog is 
docile in the highest degree : the cat to a slight degree, 
compared with its intelligence. The play instinct is 
early and highly developed in both, and the peculiar 
qualities of each are well exhibited in the manifesta
tion of it. In will power and ability to maintain a 
separate existence the cat is superior to the dog. I n  
the higher grades o f  intelligence the wisest dogs are 
much in advance of the most knowing ca ts ; and th is 
is foreshadowed, if not exemplified, in the early months 
of existence. The nature of the dog as compared with 
the cat tends to beget prej udices in his favor with the 
mass of persons, so that in general the dog is overesti
mated and the cat underestimated with the great ma
Jority ; at the salne time th� dog's nature is much 
nearer that of man than the cat's. " The kitten may 
amuse, but even a puppy dog touches chords of 
sy mpathy in the heart of man that the cat can never 
reach. " 

.. I • • • 
The Cnrrent SnppleDlent. 

The current SUPPLEMENT, No. 1160, contains a 
number of articles of unusual interest. The complica
tion of the United States, Cuba and Spain is touched 
upon in three articles : The ' Naval War Game, " " The 
United States Buys the ' Mayflower,' " and " Alphonso 
XII!. , King of Spain." All these articles are illustrated. 
The " War Game " is of particular interest, in view of 
the fact that the question of a naval fight bet ween 
SpaIn and thE' U nited States is taken up, and models 
of the vessels of the two navies are pitted against each 
other. " Prehistoric Bronze " is the subject of an in
teresting paper by R. L. Packard, of Washington, 
D. C. The " Reduction in Cost of Steam Power from 
1870 to 1897," by F. W. Dean. gives i mportant figures 
showing the cost of steam power to-day and twenty
seven years ago, and demonstrates the l'emarkable 
changes which have been introduced by improved 
methods of generating and consuming stearn. " An 
Electrol ytic Process for the Manufacture of Parabolic 
Reflectors " describes an ingenious electri cal process 
for (mating mirrors for reflectors fo. search lights and 
similar purposes. The " Phonendoscope, " an instru
ment for ascertaining the state of the organs in the 
human anatomy by means of the ear, is described more 
fully than heretofore. The " Report of the Com
missioner of Patents for 1897 " deals with the condition 
of the Patent Office to-day, and the first installment of 
this report is published in this week's SUPPLEMENT. 
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\£ orres ponilence . 

Acetylene Gas Generat o r  •• 
To the Editor of the SCIENTIFIC AMERICAN : 

I have been greatly interested in your articles upon 
acetyl<me gas, and have some of your SUPPLEMENTS 

describing generators for same. Havin g j ust con
structed a generator with small g as holder for my own 
use, I would l ike to i nq u i re of you if they really are 
dan gerous to use, as 1 have j nst received a small pam-
phlet asserting that they are. CHARLES WITNEY. 

Santa Cruz, Cal . ,  March 1, 1898. 

[Th ere is real danger in using acetylene ; there is real 
danger in usi ng dynam ite ; there is real danger in using 
any combusti ble gas. B ut, the danger in using acety
lene i s  one of pressure and explosive m ixture. If  the 
generator is tight, does not leak, does not get hot 
enough to t urn the water into steam, works at not 
over 20 pounds pressure (4 inches of water being suffi
cient for house burners) ,  contain s  enough water, bas 
no open flame near it (light should come through a 
pane of glass i n  the partition), never allows the pres
sure to get so high as to blow out t.he flame, if  the car
bide can is not left standing arou nd open (a lighted 
cigar or pipe will explode acetylene air mixtures) and 
the lime removed outside, we thin k  there is no danger. 
'Yet generators are popular i n  E urope, especially for 
large plants. -EDs.] 

The Cotton Crop oC 1 8 96-9 7. 
A circular issued by Statistician H yde of the Agri

cultural Department gi ves some i nformation concerning 
the cotton crop of 1896-9'1, its value, the amount p u r
chased by m ills and the acreage plantt'd, says Brad
street's. The proverbial slowness of government pub
l ications is well exampled thereby, because for nine 
months the succeeding crop, that of 1897-98. has mono
pol i zed the attention of the trade: It shows that the 
total cotton crop of 1896-97 amounted in cOllllllercial 
bales to 8, 532, 705, m ade up by the following States : 
Alabama, 833, 789 : Arkansas, 605, 643 ; Florida, 48. 730 ; 
Georgia, 1 . 299,340 : I n d ian Territory, 87, 705 ; Kansas, 
61 ; Kentucky, 414 ; Lou isiana, 567, 251 : Mississippi-, 
1 , 201 ,000 ; Missouri, 24, 119 ; North Carolina, 521, 795 ; 
O klahoma, 35, 251 ; South Carolina, 936,463 : Tennessee, 
236, 781 ; Texas, 2, 122, 70� ; Utah, 123 ; Virginia, 11 , 539. 
It. is  stated that the l a rge and increasing amollnt of 
raw cotton taken directly from the current crop by 
mills  from the cotton-growing States is more than ever 
an important factor in estimati ng the annual produc
tion. Ten years ago only about six per cent of a crop 
of 6,500,000 bales was used by those States, while during 
the year 1896-97 they used over 11  per cent of a crop of 
over 8, 500,000 bales. The n umber of mills in [operation 
duri n g  the year was 402, the number of spindles 3, 344, -

327, and the n umber of b ales bought 981, 991. T h e  in
vestigation of the production of Sea Island cotton 
shows that the crop of 1896-97 was the largest one on 
record, the States of Georgia, Florida, South Carolina 
and '£exas h aving produced 104, 368 bales. The next 
largest crop was that of the preceding year, estimated 
at about 93, 000 bales. The prod uction of Georgia was 
6-1, 608 bales : that of Florida, 26,431 bales ; South Caro
li na, 10, 769 ; Texas, 2, 500. The total value of the up
land s crop was $285, 810, 601), which gave an average of 
6 '65 cents per pound of that sold, and the total value 
of the Sea Island crop, $6,000, 958, an average price of 
16 '58 cents per ponnd. The total acreage d uring 1896-97 
was 23, 273, 269, the nUll! bel' of bales raised 8, 532, 705-an 
average of 0 '37 bale per acre. 

• 1 . ,  • 
A M u sical Wh ecl. 

The bicycle has reached another phase of its con
stan t d evelopment t hrough a novel and h i ghly inter
esting invention, con sistin g  in a m u sical instrument 
which may be attached to any bicycle and plays popu
lar airs, without the aid of the rider, in a lo u d  and 
melodious manner, when the machine is  in Illotion. 
This  i nstruIlIE'nt con st.itutes an entertaining com panion 
for the bicyclist on his roamings, which are freq uently 
rather lonely ; it is so m uch more welcom e  as it  will  be 
a com panion entirely submissive to the rider's wishes. 
It has been invented, patented and placed upon the 
m arket by a firm in Hamburg, and is fittingly called 
. • troubadour, " after the wandering musicians of the 
m iddle ages. We h ad occasion recently to attend a 
trial ride in the Hamburg Zoological Garden with this 
Hew m usical instrument, and cheerfully confirm the 
excel lent effect prod uced. T he d irectol' of the concern 
had the cycles provided with the new musical appara
t us pass before us ridden by employes, and we h eard a 
lou d-sounding, wel l-timed music, after the style of the 

$ t itnt if i t !mtritJu. 
Science Note •• 

A Natural Hot Water Heating System. -Boise City, 
Idaho, is to pipe into its houses warm water of 170 de
grees temperature from a s ubterranean lake 400 feet 
beneath t h e  surface.-New York Evening Post. 

According to The Electrical World, the value of the 
instruments and machinery exported from the United 
States d uring 1897 for scientific purposes was $3,054, -
453, which was an increase of half a million dollars as 
compared with the exports in 1896. 

According to Petermann's Mittheilungen, there is a 
town of 60. 000 i nhabitants in Syria, not far from 
Latakia, in which there is not a single physician. The 
name of this unfortunate place is H amah. As is the 
case w ith most of the to wns in th at country, diseases 
of the eyes are exceedingly common, and an oculist 
who is willing to rough it and to suffer many discom
forts could doubtless gather in numerous shekels. 

Herr Krupp, of Essen, has given 10,000 marks to the 
Berlin Geographical Society for a gold medal to be 
a warded yearly for geographical discovery. It w i ll be 
called the N achtigal medal, after Krupp's friend, 
Gustav Nachtigal, the African explorer, and, w here 
I llerits of candidates are otherwise equal, will be 
given in preference first to discoveries on the African 
continent and next to exploration in Germany's col
onies elsewh ere. 

In the twenty-three libraries of Berlin which are 
either public or belong to official bodies t here are 
over 2,000, 000 volumes. The royal l ibrary contains 
over 1 ,000, 000 volumes, the university library 158,000, 
that of the royal statistical bureau 136, 000. 'I.'he war 
academy collection consists of 88, 000 vol u m es, that of 
the general staff of 69, 700, and that of the royal chan
cery 72, 600 volumes. The twenty-seven city libraries 
have only 76,000 volumes between them. 

A. A. N oycs and W. R. Whituey claim to have ex
perim entally established the law according to which 
solid substances are d i ssolved in their own solutions, 
and they express it i n  the following terms : " The rate 
at w h ich a solid s u bstance dissol ves in its own solution 
is proportional to the difference between the concentra
tion of that solution and the concentration of the satu
rated sol u t ion . "  This law has been proved to be cor
rect in the case of s ubstances so widely differing in 
chemical nature and physical properties as benzoic 
acid and lead chloride, and i t  is t herefore assumed by 
the authors to be of general application. -Jour. Am. 
C hern. Soc. 

A photographic method of measuring the height of 
a balloon, and at the same time comparing the results 
with those furnished b y  barometric readings, is de
scribed in La Nature for January, by M. L. Cailletet. 
The apparatus consists of a camera with one lens point
ing downward, by means of which a photograph of the 
country below the balloon i s  taken ; at the same time a 
lens at the top of the camera projects on the upper sid!> 
of the sensitized film an i m age of the dial of an aneroid 
barometer placed above the apparatus. By measuring 
th e  distance between any two points on the photo
graphic view, and com paring with a map of the district, 
the altitude of the balloon can be accurately found, 
and the Jaw connecting it w ith the barometer reading 
verified experimentally. 

Lindemuth suggests that it Illay be possible to pro
d uce variegated speci Illens of almost any species of 
plant by graftin g  upon it a form with colored leaves, 
not necessarily of t h e  same species, bnt of a nearly 
allied form. It is fou n d  that if a variegated form of 
one species be grafted upon a normally colored plant 
of another, the green plants produce variegated shoots. 
T hus a green plant of Malvastrum capense on which a 
variegated abutilon had been grafted produced varie
gated shoots below the graft : vice versa, a green plant 
of K itaibelia grafted on a variegated abutilon became 
variegated and gave vigorous c utti ngs, which, when 
grown i n  the open, remained vari<:>gated. A l thea 
officinalis when grafted on the saIlle abutilon also be
came varigated. Petunia h ybrida grows vigorously if 
grafted upon N icotiana glauca.-Gard. Chron. 

The reports of the asylu m  at Cairo as to the native 
patients there e x h i bi ting the nature of the mental dis
turbance associated with the excessive use of hashish 
show som e remarkable facts. I t  appears that in 41 per 
cent of all the male patients h as hish alone or in com
bination with alcohol cau sed the mental symptoms, 
while this was the case with only 7 per cent of the 
females. As to w h ether t h e r'e IS  a special recognizable 
form of Illen tal disturbance prod uced by hashish, 
authorities concl u d e  th at, i n  a considef'able nll lnber of 
cases in Egpyt, the has h i s h  is the chief i f  not the only 
cause of such men tal d isea�e. T he usual types of the 
d isease are h ashish i ntoxication,  that is, an elated and 
reck less swaggeri n g  state, w i t h optical i llusions and 
hallucinations. Acute mania is another form of hashish 
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Recent Archreologlcal New •• 

Golf links have been c;>pened on the grou nds of the 
Villa Pamphili-Doria, Rome. 

Themistocles' grave has b een discovered by a Greek 
named Dragatsis on Cape Krakari. Its authenticity, 
however, is not beyond doubt, though the place wher'e 
it was found fits in with the descriptions of Plutarc h 
and Diodorus Siculus. 

Mr. Bernhard Berenson is engaged in the very labor
ious task of sifting and cataloguing all the drawings by 
the Florentine painters, with authentic criticism and 
appreciation. The illustrations will consist of abo ut 
two hundred facsimiles. T h e  book will be printed i n  
Berlin a t  t h e  I mperial Press, a n d  published in London 
by Lawrence & B ullen, probably next year. 

M. Eugene MUntz, in a letter to The Athenreum, de
scribes a torso of Minerva of PentE'lic marble which 
was acquired by the Museum of the Ecole des Beaux 
Arts in 1841. It caine originally from the Villa Medici ' 
at Rome. Herr FUrtwangler believes it was made for 
the eastern ped iment of the Parthenon, from which the 
other sculptures went to the British Museum. It 
seems quite possible t.hat Rome, as well as London, 
laid hands on many Athenian masterpieces. 

Of more than ordinary literary i nterest is a book 
issued by a Leipsic firm under the title " Tabubu," be
ing a close translation by Leon Ritter of an Egyptian 
papyrus found in 1864 by the late Brugsch Bey in 
T h ebes. The original is in demotian script, and some 
leaves of the manuscript were missing when first d is
covered. The story is not only very entertai ning, even 
in the modern sense, but it  is also peculiar in furnishing 
proof that the Faust problem was k nown to the Egyp
tians several thousand years ago. 

At Trieste the im portant discovery has been made 
of a Van Dyck. T his canvas of the celebrated Flem
ish painter represents a young princess of the d ucal 
house of Gonzaga of Mantua. The history of this 
Van D yck is sufficiently curious. I n  the month of 
September of the year 1628. on the death of Duke Vin
cent I L ,  Mantua was taken by the German troops. 
The imperial army was largely composed of d eserters, 
who m ade no delay in sacking the place. All the ob
jects of art, sculpt ures and paintings which the Gonzaga 
family had accumulated in Mantua were carried off 
by the German reiters, aud among them was this 
painting by Van D yck. After many adventures, too 
long to enumerate, it was stranded at Trieste, where it 
h as j ust been found. 

At a recent auction sale in London the authentic 
remains of Ptolemy I I . ,  King of Egypt, Antioch us 
Soter, King of Syria, and Alpina" Queen of Babylon, 
went under the hammer. The royal party were in
closed in a three-partitioned, glass-fronted case. They 
looked somewhat battered after 3,000 years of retire
ment, but Ptolemy, whose physique was the finest, 
was complete. Antioehus was perforated with small 
holes and his right arm was lying at his feet. Alpina 
retained a llIatted and dusty remnant of her raven 
tresses, but her eyes had suffered sadly, looking as 
though she h ad been engaged in unqueenly fisticuffs. 
The auctioneer presented the distinguished trio with 
letters of introduction from antiquarians and a re
com mendation, but refused to be personally respon
sible. He encouraged possible p u rchasers by pointing 
out the notor:ety w hich must ensue from having their 
names sent all over the world, and d welt upon the 
handsome living made possible by [travelin g  with the 
mummies, giving exhi bitions to countless spectators. 
Despi te such allurements, bids were not fort hcoming 
until the auctioneer himself started the bidding at 
$50. Finally the lot fell  for $375 to a dealer' of the name 
of Cross, of Liverpool. 

lJeroplJone. " T his novelty is sure of great popularity 
amung cyclists. It will also be beneficial i n  a hygienic 
respect, as excessively fast riding will  b e  prevented. 
As a matter of fact, the lIl usic only sounds well when 
the rider does not exceed a velocity of 15 k i l om eters 
(9 '3  miles) per hour. 'Ye will add that in future a sort 
of orchestra band may be formed for the popular cycle 
parades by means of these instruments tuned to the 
time. As is well known, the music has been the most 
difficult part of these parades. -Echo vom Gebirge. 

insanity, i n vol ving terrifying h al l ucinations, restless
n ess, sleeplessness, incoherence and ex haustion ; again, 
this kmd of iURanity takes OIl the form o f  weak-lllinded
ness, the patients being qu iet and well behaved, but 
overtalkative, easily pleased, excitable about small 
things and unconcerned as to the future. 

A discovery in Rue du Cloitre, Notre Dame, Pads, 
the street along the left side of t h e  cat hedral from 
the parvis, is likely to modify some of the theories 
about the h istory of the site, says The London Arch i
tect. Cresar speaks of Lutetia as " th e  fortress of the 
Parisii placed on an island of the river Seq uana, " and 
the earliest settlemen t would therefore appear to be on 
the island of which Notre Dame occupies a part, and 
for a long time was confined to it. A bishop' s church 
was founded there about A. D. 365, which su pplanted 
a pagan temple. In the excavations on the sites of 
some houses which were demolished i n  the Rue d u  
Cloitre, a t  about 16 feet beluw the s urface, rem ains of 
a wall 9 feet th ick have j ust been di scovered. T h e  
q uestion arises, was t h e  wall a part of the ancient 
temple or of a different building ? The stones are ap
parently Roman work, for ROfllan names are rOll g h l �' 
cut on them. But the mason ry appears to have fmllled 
part of an amphitheater, another part having bet-ll 
discovered i n  1847 beneath the parvis or open space 
in front of the cathedral. The discovery is so rece n t  
t h e  French arch reologists cannot b e  expected t o  explain 
it  forthwith. M. Sellier say s it is a portion of the Gallo
Roman wal l of the ancient site, but apparen tly Notre 
Dame stands on the arena of an alllphi�heater rather 
than on the site of a temple, unless the stones were 
removed from the amphitheater at the Rue Monge to 
form a defens e against invasion. 
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THE CONNING TOWER OF THE GUNBOAT 

" HELENA." 
The "Helena, " recent l y  ordered to Key West, is a light 

draught unarmoreu steel gunboat, one of two sister 
ships, contracts for which were placed with the N e w
port News S h ipbuildi l Jg and Dry Dock Company. The 
s h i p  was especial l y  adapted for service on the rivers of 
C h i na, and was origi nal l y  intended for the Asiatic 
�tation, whither she was proceeding by the Mediter
ran ean route when d i rected to remain at Lisbon until  
further orders. There were at that port also the . • San 
Francisco " and the " Ban croft, " the three vessels C0m
posi ng our E uropean squadron, when, on March 12, the 
Secretary of the Navy ordered the " Helena " and the 
cruiser "Bancroft" to Key 'Vest. The "Helena" left Lis
bon on the 14th of March and reached Funchal, Madeira, 
o n  the 16th.  Especial i nterest h as been attracted to 
the movements of these vessels from the fact that the 
Spanish torpedo boat floti l l a  sailed from Cadiz on 
March 13, for Porto Rico and Cuba. 

The " Helen a " is 250 feet 9 inches long on the load 
water l i ne, w i t h  an extreme breadth of 40 feet H inch,  
and draws 9 feet of water. S h e  i s  driven by twin screws, 
actu ated by vertical triple expan sion engines, wh ich 
give her a speed of 1 6 8 
knots. H er com plement ot 
Illen is  10 officers and 165 men. 
Her main battery comprises 
eight 4-inch rapid fi ri n g  guns. 
Her secondary battery com
prises four 6-inch and four 
1-inch rapid firing guns, 2 
Col t s  and 1 field gun. She 
carries a figh ting m ast of very 
peculiar type, as i t  carries a 
con ning tower some ' 40 feet 
above the wat,er line.  

The ship was always de
signed to be available on the 
rivers of China. 'Vbile she 
was being planned a Japan
ese officer happened to see 
the plans and h e  suggested 
the util i ty of a conning to wer 
of sufficient elevation to over
look t h e  banks of the Yellow 
River of China, the Yang-tse
Kiang. These banks are so 
high that they exclude the 
view of the c o  u n  t I' Y from 
those o n  an ordinary ship's 
deck. 'l'he Navy Departlnent 
acted on the hint and our cut 
shows the result. 

T h e  fighting mast is com
posed of an outer and in ner 
tube. The outer tube is 6 
feet, the innel' tube is 2 feet 
in d i ameter. A spiral stair
case w inds around t h e  inner 
t u be and gives access to the 
('onning tower. Immediately 
below the 1 0  w e  r top and 
partl y  supporting it is the 
to w er. 

J t itut if i t  jmttitJu. 
COLU1tl1lIA UNIVERSITY. 

Morningside Heights, whose lofty plateau is crown.ed 
by the statel y buildings of Col u m  bia University, is un
doubtedly the noblest site that could h a ve been chosen 
for the future home of this historic seat of learning. 
Nature and art h ave conspired to render the spot at 
once cOlIlmanding and pictu resque, and h istory has 
enriched it with memories which will forever appeal 
to the h earts and sti m ulate the patriotism of the alum
n i  who throughout successive generation s  will frequent 
the halls of New York's fam ous University. 
, T he new b u i ldings of the University will form the 
central and dominant group of a col lection of nobie 
edifices, academic, ecclesiastic and commemorative, 
which will render the H eights, architecturally speaking, 
the Acropolis of New York. The i m posing pile which 
forms the home of t he college library looks down upon 
t he great m etropoli s  of the New 'Vorld with something 
surely of the same pride w ith w hich the Parthenon of 
old surveyed the ancient Athenian city. 

'Ve have spoken of the h i storic associations of the 
site. It i s  scarcely necessary to remind the reader that 
the buildi ngs stand u po n  the ground wh ere the battle 
of Harlem was fought o n  September 16, 1776, as record-

enced lIlany of the vicissit udes of the revolution, and 
did duty as both a barracks and a hospital. On 
May 1 ,  1 784, the State Legislature passed " an act for 
granting certain privileges to the college heretofore 
called King's College, for altering the name and charter 
thereof and f'recting an university within the State. " 

The college now took t h e  name " Columbia. " In 1857 
the college moved to the buildings purchased frolIl t h e  
Institution for t h e  Instruction of t h e  Deaf a n d  D u m  b ,  
situated on Madison Avenu e, between Forty- n i n t h  a n d  
Fiftieth Streets. T hese premises were enlarged 01' i lll
proved from time to time during the next forty yea rs, 
or u n t i l  the year 1897, when the U n i versity removed t o  
the present cOlllmodious site o n  Morn ingside Heights. 

The U n iYersity grounds are bounded b y  One H u ndred 
and T wentieth Street and One H un d red and Sixteen t h  
Street on t h e  north and south, by t h e  Boulevard on 
the west and Amsterdam Avenu e  on the east, an d they 

comprise some seventeen acres of l and. 'f h e  southerl y 
ten acres of the grou nd are leve l ,  standing about l ijO 
feet above the H udson Rh-er, and it is h ere t h at t h f'  
buildi ngs of t h e  U n i vers i t y  a re located. 'f h e  cen t ra l  

and most i m posi n g  b u i l d i n g  o f  t h e  group i s  the Library. 

I t  is approached f1'O I l l  the south by a vast court il / 5  
feet i n  w idth a n d  200 feet d eep. 
From the  court two fl ights 
of .  steps l ead to the geneml 
level of the central and side 
courts of the buildings, and 
fro III  this a noble fl igh t  of 22 
steps carries the eye U ]l to 
the great portico of the Lib
rary building. T h i s  su perb 
structure, which is the g i ft of 
the president i n  melllory of 
his  father, Abiel Abbot Low, 
was erected at a cost of $ 1 , 250, -
000. It is built  in the form 
of a Greek cross and the style 
is pure classic. The extreme 
width of the b u i lding is  192 
feet and the h eight to t h e  
s u m m i t  o f  t h e  dOllle is 1 il5 
feet. The basement is b u i l t  
of M i l ford gra n i te and t h e  

building abo\-e t h i s  is of I n d i
ana l imestone. 

This is carried on a sort of 
spon soll on the mast. It  con
tai n s  a steeri n g  wheel and all 
appl iances for com m u n i cation 
with the different paJ·ts of the 
ship. The w i n d o w s have 
hinged shutters with s lilall 
openi ngs. The metal of the 
conning to wer is but % inch 
thick. In it, from a height of 
nearly 50 feet, the command
ing officer can o verlook the 

THE CONNING TOWER OF THE GUNBOAT " HELENA." 

Entrance is had through a 
lofty portico supported by 
ten mas�ive b ut synlluetrical 
Ionic columns, whose largest 

diameter i s  4 feet and their  

clear height 35 feet to the 
top of the caps. In the f rieze 
of the cornice i s  i nscri bed 
" The Libra,ry of COI Ulll bilt 
Universit.y, " and the dates 
1754 and 1897, and in the l arge 
panel above are inscribed t h e 
lead i n g  historical facts w h i c h  
we have already llIentioned 
ill this article. On enteri n g  
the v.estib ule o n e  gets the 
first glillJ pse of the great ro
tunda of the reading roo m, 
beyond the llIassive pai r of  
Conne mara marble COIU lllflS 
which are seen t o  the l eft i n  
o u r  picture of t h e  hallway o r  
corridor. These t w o  c o l  I I  1 1 1 118 
alone cost $10, 000, and they 
are b u i l t  of t h e  largest bloeks 
ever t urned out at ConneuJa
ra, the weight of each COI U lll fl 
being 25 tons. Indeed, it was 

' o l l l y  the u navo i d able delay 

obstacle presented by the lllgh banks of the river, 
and can obEerve the , enemy's aetiollS  to great advan
tage, should an inclination be shown to attack the 
ship. 

The inner mast tube rests upon the berth deck, its 
lower open end proj ecting a few i nchf''; below the 
same. Thence It rullS to the upper top. I t  contains 
an amm unition hoist. Seven and a half feet above the 
berth deck i s  the main deck, and on thi� the outer 6-
foot mast t u be is carried. Above the u pper deck the 
mast passes throngh the chart house and pilot h o use 
and above al l this comes the conning tower. The after 
portion of this is  coincident with the 6-foot mast t u be. 
The tower has an extreme width of 6 feet. Its length 
fore and aft is 10 feet. 

U pon its top is  the lower fighting top, in plan a 
circle of 14 feet diameter. Its weight is partl y carried 
by t h e  conning tower. Access to this  top is had by 
foot rou nds atttached, ladder fash ion, to the outside of  
the 2-foot mast tu be. The spiral stairs stop when they 
reach the floor of the conn i ng tower. The 2-foot tube, 
still rising, carries the electric light top, and above this 
a figh t. i n g  top, a 6·foot ci rcle, with a 10· foot ring 
bracketed above the top and concentric with it .  From 
the center of the upper top the signal pole rises nearly 
� feet further. 

I'd in a <lispateh from General Clinton to the New York 
Con ven t i o n ,  announcing the success of the Alllerican 
troops. The facts are recorded on a tablet wh ich has 
been placed on the walls of one of the college b u ildings. 

The foundat ion of Colum bia College dates back to 
the y ear 1 754, and one of the most treasured relics i n  
t h e  Library building is the original eollege charter. 
T h is is preserved in a glass case let i n t o  the wall of the 
trustees' rOOIll , at the left of the fireplace, j ust below the 
portrait of William Samuel Johnson, who was presi
dent o f  the college from 1 787 to 1800. The panel in 
which it is con t ained will be noticed in our illustration of 
the trustees' room . The portrait above the fireplace is 
'that of Samuel Joh nson, the first president, who con
trolled the destinies of the col l ege from 1 754 to 1 763. 
The larger portJ'ait to the righ t of the mantel is that 
of Dr. Barnard , who occn pied t h e  p residential chair 
before the present inculllbent,  M r. Seth Low. The first 
building occn pied by the college was located on what 
was known as King's Farm, and King's College, as it 
was cal led, was erected on that portion of the farm 
lying on tlle west. side of B roadway between Barclay 
and Murray Streets, the grounds reaching to the H ud
son River. I t  was described at the time as being " i n 
the skirts of the city . "  

The new college, which was occupied in 1760, experi-

i n  furn ishing the lIJarbl e  that 
preven ted the u se of t his  m aterial for the sixteen col ulllns 
w h i ch s u pport t.he galleries in the rotunda. The main 
reau i n g  roOIll ben eath the dome is octagonal in plan, 
the short diameter being 75 feet and the longer dia
meter 85 feet. 'l' he fOUl' shorter sides form the piers 
for four great sem icircular arches of 50 feet span 
which assist in carrying the dome. In tile arches are 
large semicircular clerestory windows which serve to 
light the i uterior. Below the springing of the arches 

are the galleries, w hose inner support consists of s i x 
teen ext relllely han dsome d ark green marble col u lllns.  
These columns, as well as those in the vestibule, are S Il  1'
mounted by capitals of solid bronze, each of w hich 
weighs nearly half a ton and is heavily plated with go l d . 
The l o wer h alf of a set of these columns is shown i n  the 
bird's eye view of the readin g room. The railing of each 
gal lery is provided w ith four pedestals for the recep
tion of classic statuary. A statue of Demosthenes is 
already i n  place, and in the sallie bay will  be others of 
Pericles, Cicero and Julius Cresar. 

The dome is a meritorIOUS piece of constructive work. 
It consists of an outer dome of brick and l imestone and 
an inner false dome of steel framing and plaster. The 
outer dome is struck on a 52 foot radius. It is 4 feet 
thick at the springing and tapers in thickness to 9 
inches at the crown. The thrust of the dome is taken 
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by two great bars or straps of steel 1 inch in thickness 
by 12 inches wide, and the tendency to deformation is 
also resisted by the weight of several encircling steps of 
heavy masonry. A bout 16 feet below the dome proper 
is Ii. wonderfully light false dome which forms the ceil
ing of the rotu nda. The ribs of this dome consist of 
2 !� inch inverted T-irons spaced 4 feet apart at the 
�prin g"i n g. u pon which are laid 1 inch by 1 inch angles 
and It covering of iron lathing. The pla�ter is laid di
recl l .v on the lathing, and the ceiling thus formed is 
tin ted a deep blue.  

The lighting of the upper portion of the rotunda is 
accomplished by a large suspended " moon "-a plain 
wooden sphere pai nted white. This is illum inated by 
powerful  concealed projection 'lanterns, and the effect 
is a soft reflected light thrown without shadows into 
the dome and the upper galleries of the rotunda. This 
method of il lumination wi l l  be trtated of in a subse
quent article. 

tablets in memory of distinguished alumni. It will be the Engineering Building, to the adequate description 
finished in oak and stone after the manner of King's Col- , of which the whole of the present article could easily 
lege, Cambridge, England. To the east and west will be have been devoted. In the subbasement are the elec
private dining rooms, club rooms and cloak rooms for trical laboratory, the thermodynamic laboratory and 
the use of officers and students. The dining hall will those of ore dressing and mining. A fine dynamo 
terminate in w hat will be the proscenium arch of.. the room and a large ore dressing laboratory are conspicu
academic theater. The theater will be arran� in ous features in the basement, and the four floors above 
classic form, and, like the dining hall, will be finished are given up to museums, lecture rooms, small and 
in heavy oak and stone. It will resemble the Chamber great, and the best arranged, lighted and furnished 
of Deputies in Paris, both in its arrangement and draughting rooms it has ever been our privilege to see. 
finish. It will have a seating capacity of 2,500, which The success of Columbia University, its future 
is greater than that of any theater in this city, with growth in learning, numbers and wealth, are amply 
the exception of the Metropolitan Opera House. The guaranteed by the am bitious and generous efforts 
basement is built of local stone and has a granite base which are being made to promote the interests of tht' 
and granite quoins, sills and lintels. The portico will University. The group of buildings on Morningside . 
be of Stony Creek granite. The part of the building Heights, moreover, is well worthy of the chief seat of 
above the upper level will be in the Italian Renaissance learning of the metropolis of the New World. 

By reference to the illustrations it will be seen that the 
reading desks are arranged concentrical ly about a cen
tral circular book rack. Book shel ves also fill the spaces 
between the columns and the walls of the four galleries. 
The volumes in these shelves will be chiefly reference 
books. Others are stored in ·the various rooms in the 
wings of the building, and the bulk of the library is in 
the great stack room in the basement below. Alto
gether, provision is made for 1,000,000 books. 

It is im possible within the limits of this article to re
fer to the various divisions of this noble bui lding in 
detatl, but special reference must be made to the 
Avery Architectural Library, in the east wing, and the 
Law Library, in the north wing on the first floor. Each 
of 1.hese rooms measures 50 feet by 65 feet. The west 
wi ng is occupied by the periodical room, the catalogue 
and delivery room, and on either side of the vestibule 
are the trustees' room and the president's public office. 

The law school has 360 students in attendance and its 
library contains some 25, 000 volumes. It occupies the 
whole north wing. One of our illustrations shows 
the dean of tbe law faculty, Prof. William A. Keener, 
in his pri vate study. In addition to the law library 
this school has at its service a lecture room seating 255 
students, . .  cl ub courts," a "  social center " room and 
various studies and I!m8J.ler rooms. The schools of 
philosophy and political science are also located on 
this floor. Mention must be made of the " seminars, " 
which are large book stack rooms, which by sliding 
doors can be split up into smaller rooms, each room 
connpcting with its own set of stacks. The third floor 
contaiDs two lecture rooms of 188 chairs, one of 240 chairs 
and seven smaller lecture rooms of from 35 to 58 chairs. 

Before leaving the Library we Illust speak of the un
usual excellence of the furnishings,.an excellence ·whieh 
characterizes the whole group of buildings. These are, 
without exception ,  of the best quartered oak and they 
are remarkable alike for their solidity, good taste and 
beautiful wax finish. 

Next in importance to the Library Building and 
exceeding it in size is the truly' enormous University 
Buildin/l, which is situated at the point where the 
grounds begin to dip toward Manhattan Valley on the 
north. It is only partly built, the basement and sub
basement alone being at present erected. When it is  
completed, it wil l  be the largest university building in 
existence. It will  cover a plot of ground 180 feet in width 
and 260 feet in length, and will be rectangular in plan, 
with Ii. semicircular northern end. The subbasement 
will contain a semicircular swimming pool 100 feet in 
diameter and 9 feet deep in its lowest part. The area 
surrounding the pool will be paved with marble and 
the floor of the gymnasium above will be supported on 
two concentric rows of 'massive pillars of Vermont 
marble. The floor of the bath, the diving platform and 
the walls will also be in the same material. Behind the 
swi mming tank will be smaller bathrooms and a row
ing room in wh ich to give th e crews wintpr practice. 

On either side of the bui lding, handsome stairways 
of Tennessee mal'ble lead from the subbasement to the 
basement, on wh ich is situated the gl'eat semicircular 
gymnasi um. which has an extreme width of 180 feet 
and a height of 35 feet from floor to ceiling. The floor 
is of fireproof construction : steel, brick and concrete. 
The under wood flooring is of white pine and above 
this is a flooring of yellow pine inlaid with mahogany. 
Twelve feet bt'low the cei l ing and supported partly 
from the columns and partly by suspension rods is a 
running track measuring nine laps to the mile, which 
is wel l banked and carefully padded. The center of 
the budding on this floor contains a locker room 'with 
1,500 lockers, and provision is being made for pd't.ting 
in 1 ,500 more. 

We are indebted to Superintendent E. A. Darling 
for the following details of this remarkable building : 

style and finished with Harvard brick and Indiana . . . .. . 
limestone. Finding Gold In New York State. 

With the exception of the Library, all the buildings So much has been said about Alaska and the glory 
of the University will be in the same Renaissance style of its Klondike that the Empire State has been for 
as the university building and constructed of the same some time without a furor to equal it, and New York 
materials. It is evident, as one passes through the never likes to be outdone. Until recently, the only 
various museums, lecture halls and class rooms, that part New Yorkers played in the great chase for gold 
the style lends itself admirably to academic needs, was the sending of parties to try their luck in that dis
notably in respect of the generous windows with which tant, frigid region ; but now the Empire State has a 
every room is provided. well developed gold furor in the chase for t.he precious 

In addition to the two great buildings already de- Uletal within its borders, and thousands of prospectors 
scribed, four others have been completed at the present are excited by the finds in northern New York. and 
date. These are Havemeyer Hall and the Engineering Hadley, Warren County, seems to be in the center of 
Bui lding, which stand to the west, and Schermerhorn the territory now creating interest. 
Hall and the Physics Building, to the east of University Hadley is a village on the shores of the upper Hud
Building. '.ren other buildings, about equal in size to son, with a scant population and few industries, save 
the Engineering Building (which measures 55 feet by a large paper mi ll, to keep it ali ve. For years it has 
150 feet) , are to be added at a later date. been celebrated more for its picturesque situation in 

One of the most creditable features in the flne equip- the foot hills of the Adirondacks than as a town of en · 
ment of the university is the power house, located in ergy. But now it is awakening suddenly to t.he realiza·, 
the basement of the University building. He� we tion of recently discovered advantages. It is the place 
fi nd two simple Allis-Corliss engines each of laO horse where most aggressive gold-seeking action has been 
power and two 75 horse power Armington-Sims com- taken, and is the center of the district in which claims 
pound engines. These are all  d irect connected to the have been filed covering a large area in Warren, Sarato
dynamo!! which supply the whole university. Steam ga, Fulton, Essex, Washington and Herkimer counties. 
is ' furnished by ten batteries of ' Babcock & Wilcox If these assertions are doubted, one has but to visit 
boilers, and the fuel is brought up in front of the fur- the office of the Secretary of State a.nd witness the num
naces in slllall trucks running on a system of tracks, her of claims which are being dai ly placed on record 
this being the well known Hunt system of fuel handling� there. During the last few months the claims of those 

From the power house one can pass by the tunnel who would get rich quickly number no less than 5,000. 
which carries electric mains and steam piping to the Among those who own lan 1 at the foot hills of the 
great testing laboratory. This large vault is on the Adirondacks, and aU through the great northern wH · 
basement level and is located in front of Havemeyer derness, there is more exci tement than the public is 
Hall .  It is 31 feet wide, 25 feet high and 210 feet long, aware of, and all the more strange is this when one 
and is divided into three sections. The eastern 65 feet considers that it was not suppos�d that there was an 
will contain the five Worthington pumps with their ac· amount of gold in that neighborhood to be .vorth the 
cumulators-an equipment which is quite unique in la- work of extracting it. 
boratories of this kind. The second section, 84 feet in There is now one mill established at Hadley, and it 
length, will be occupied by a large Allis-Corliss en· looks as though the next six months will find many 
gine which compresses air in three stages to 150 pounds others scattered throughout the several counties where 
pressure. ' It  is also arranged to drive a Dodge experi- finds have been made. Many are awaiting the results 
mental rope drive, in which the various problems con- of the experiments now being made, and are uncertain 
nected with the subject of rope driving will undergo a about the process to employ in extracting the metal. 
thorough investigation. This also is the first installa- The gold in this section is found' in a fine state, and 
tion of its kind. The western section, 60 feet in length, adhere.s to the grains of sand. The difficulty has beeri 
will contain Baldwin's celebrated compound " Colum- to separate it f�om the sand by a process which is eco
bia. " It is a 4-cylinder engine built under the well-known nomical. At the mill at Hadley it is ground or pul
Vauclain patents, with cylinders 14 inches and 22 inches verized into a fine powder, and the metal is then col
in diameter. The testi ng plant must make provision lected by the quick�i lver process. 
for 1, 600 horse power, or 400 hors� power per wheel. In some places the sand in which the gold is found is 

Another novelty, as far as laboratory equipment is about twenty-five feet deep and at other points still 
concerned, is an electric car equipped with Walker mo- deeper down. It is believed that the resultant yield 
tors. In an alcove will be placed a complete Westing- will be equal to four dollars each ton passed through 
house brake outflt, such as is used on railroad instruc- the crusher and treated. This certainly compares 
tion cars, and the labora.tory will also contain two ex- favorably  with the Western m ines. and this news has 
perimental Otto gas engines. Experimental work will brought the people in droves to see the place where 
also be carried out on an Otis elevator, which will be gold is being taken from soil which aU along has been 
driven by two types of pump, a Worthington and a considered too poor even for the tilling or raising of 
Quimby screw pump. live stock. A process which is to be tried is called the 

Havemeyer Hall, of whicQ we present an ilIustra- combinati�n cyanide- chlorination method. The terri
tion, is 80 feet in width by 210 in length. It was tory worked at Hadley extends about one and a half 
erected by his chi ldren as a m�morial of Frederick C. miles above and below the town. Above, on the high 
Havemeyel·. Like all the buildings in t.he grounds, it plateau, is located the hostelry known as the Wayside 
is six stories in h eight. In the west half of the sub- Inn, which is a favorite summer resort. The Sacon
basement and basement are the department of metal- daga Mining Company has its mill  near Hadley, and a 
lurgy, the laboratory, library and draughting room ; and little above the j unction of the Sacondaga and Hudson 
in the east half are the department of assaying, the che- Rivers is the spot considered the richest field so far 
mical laboratory and furnace room. The three stories found. It was at this point that the soil was so poor 
above thi� are given up to chemistry, and the whole and the rent of the dwellings so cheap that the few re
of the fourth story to architecture. In the rear of the maining members of the Abenaki Indian tribe located 
building is an exceptionally flne semicircular lecture because of poverty. Here they lived for many years in 
room, seating 325 students. The lecturer's table or tents and latterly in dilapidated houses. Surprising 
counter is equipped with gas, blast, vacuum, eJectnci- must it be to realize tha.t they had pitched their tents, 
ty, hot and cold water. He can get a current of 500 in the search for a spurned location, upon a t.ract below 
amperes if desired, and three electric lanterns, pro- whose surface gold exists in paying quantities. 
jecting on three screens, are at his disposal for pur- For a long time operat ions were conducted as secretly 
poses of illustration. 

. 
as possible, but this only added to the curiosity of the 

The main entrance on the south will have a Corin
thian portico, supported by fourteen columns, each 4 
feet in diameter and 32 feet in heIght; Surmounting 
the portico will be a. pediment and entablature. The 
dining room will extend back 120 feet and its width 
will correspond to the width of the portico. It will be 
lighted by clerestory windows. It will provide sea.ting 
capacity for 1 ,000 people, and it will be used as a memo
rial hall, the walls being adorned with portra.its and 

Schermerhorn Hall, the gift of Mr. William C. Scher- neighborhood. Mr. Worden, of the Worden House, a.t 
Illerhorn, IS a si�ter building to Havemeyer Hall. It is Saratoga, is the president of the (lompany located here. 
devoted to the natural scieuces. It contains the mllse- The mill is a building about fifty feet square and three 
ums, laboratories, etc., of the departments of botany, stories high. It contains a sixty horse power boiler 
geology, mineralogy, and zoology. Its mineralogical and a fifty horse power engine. As there are two mills 
collection is the largest of its kind in thecountry. now jroi ng up below the junction of the Sacondaga and 

The adjoining Physics Building contains the depart- .H udson, . it shows that there is an established faith in 
ments of physics, astronomy, mechanics and mathe- the gold-mining enterprises of New York State. 
matics. Fronting it across the great central court is CUYLER REYNOLDS. 
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THE TEREDO AIm ITS WORK. to be food for the worm than the debris of stone which 

The teredo na'Oalis is a mollusk belonging to the tub- the shell fish of the same group as the teredo have to 
iferous bivalves. It has been from time immemorial, swallow in the course of their operations. Whether the 
in all quarters of the globe, a subject of comment on worm has a rudimentary brain does not appear to be 
account of its ravages in timber exposed to its attack. known. It is alrnost transparent and its interior arrange
There are twenty-four species of the teredo, but the ments can be plainly seen when it is suspended in gly
ship worm is the best known of these. Along the cerine or alcohol. The smaller end of the teredo is at
Gulf coast of the United States the worm has been tached to the cell lining by a llJembrane in the shape of 
caref�lIy studied by the builders . of railroads, and a sleeve, which closes the entra nce hole and prevent.s wa
the students have been rewarded here more abund- ter from coming into the cell This sleeve is provided 
antly than those who have examined the subject else- with two long pointed filelik e  edges which protrude, 
where. In reality, the teredo is like the flexible-shaft 
boring machine. The teredo na'Oalis is a natural re
production of this instrument and is something more. 
Its long and flexible body terminates in cutting shells 
or bits, and is inclosed, for the sake of its protection, in 
a hoselike shell, which reaches from the inferior ex. 
tremity to within a very short distance of what is 
known as the head. At that point the muscles COUle 
into play and work the cutters or bit edges and drh'e 
them into the timber, cutting as small and as round 
hole as any boring machine yet devised. It can change 
its course at any point, and has this advantage over 
the flexible shaft auger. 

The teredo first appears in the egg, which is round, 
like a must.ard seed, which comes from a whitish look
ing mass, j ust below the stomach of the teredo, 
about a quarter of the distance from the head to the 
tail, and the eggs are in number from' one to three· 
mil lions. 

These eggs are laid at the beginning of the warm 
season in the spring, and are deposited from time to 
time until cold weather sets in. The eggs hatch in the 
water, and give out worms about n of an inch long, and LOG EATEN BY THE TEREDO. 
so small as to be almost invisible to the inexperienced 
observer. They swim about for a day or so in the water, by muscular action, out of the aperture. This instru
apparently enjoying their brief time of adolescence, ment is to aid in removing the rough parts of the wood 
and then search for timber. They enter the timber by the worm and partly to protect it against other ani
by boring and cutting with the shells or cutters with mals. Without some such protection, Ii rival of the 
which they are provided, and the entrance they make teredo or some parasite would enter the tunnel and de
is so small that it can scarcely be seen. vour the inmate. The teredo having lived its life and 

The worm grows at about the rate of two inches per ha� ing given birth to millions of young ones, closes the 
month, under favorable circumstances, and bores a I outer apel·ture with a coating of lime and dies. Very 
hole to accommodate its increasing size. The length often death comes before the allotted time, for so many 
of the hole is an indication of the length of the tere- worms will enter a piece of timber as to eat it up. The 
do, for it attaches its smaller end to the entrance of its whole community, having no further means of subsist
burrow, and pushes forward with the growth of its ence. dies of starvation. Logs have been found cut all 
body. As it progresses, it deposits a coating of lime to pieces and fi lled with worms, all dead. As may be 
upon the sides of its cell, the deposit being thinner as j udged from our engraving, which is a ha.lf tone of a 
the animal advances. The deposit, which is thick at piece of wood which has been eaten by the teredo, it  
the entrance, is merely a film at the head, where is  COl- I is a very destructive animal to timber and many series 
lected a whitish fluid, which contains the lime secreted of experiments have been tried to find a remedy for 
for making the lining of the cell and perhaps, alf'o, for this voracious little monster. 
repairing the wear of the cutters. • ' . '  • 

The worm continues its progress for one or one and DEATH OF SIR HENRY BESSEDR. 
a half years and propagates and dies. It is said it Sir Henry Bessemer, the inventor and metallurgist, 
reaches the length of ten or twelve inches. The larg- died in London, March 14. The death of this great 
est authentically observed specimen was 
twenty-tht'ee inches long and five-eighths 
of an inch thick at the large end. When 
grown, the teredo seems to be a gelatin
ous worm, attenuated in sha.pe, extremely 
delicate to the touch and tapering to a 
very small point. The anterior or large 
end has two bifurcations provided with 
horny stiles which close up against each 
other like shells. 

These cutters are attached to a pair of 
strong muscles which operate very much 
l ike forceps or scrapers. The edges of 
the shells carry away little chips or 
fibers of the wood. The continued scrap
ing makes the walls of the cell regular. 
and, in time, with the action of the water, 
polishes them smooth. The bore hole 
made by the teredo is generally straight, 
as the inclination of the worm is in the 
line ' of the grain of the wood, and is 
changed only when the course will pro
ject the teredo into the tunnel of some 
other borer or when the path leads 
through some knots or twists in the wood. 
The teredo avoids the burrow of its 
neighbor with great accuracy. 'fhere 
may be hundreds of worms living in the 
same cubic foot of timber, but they never 
cut across or into the cavities of their 
neighbors. Coming in contact during its 
boring with wood having obnoxious 
qualities, the worm avoids it by going 
around it, or it will back about one-t.hird 
of its length and begin a branch tunnel, 
previously building a calcareous dam 
across the aband�:med path of its tunnel. 
It will get within the least possible dis
tance of its fellows and within a hair's 
width of the outside of the timber without 
breaking the division wa ll .  

At the base of its cutters is the esoph
agus, or orifice leading into the stomach, 
in which can be traced the fine sawdust 
and chips, showing that the worm feeds 
upon such matter. This is more likely SIR HENRY BESS'EXBR 

203 
man brings a realizing sense of the importance of his 
contribution to the world, revolutionizing, as it did, 
many vast industries. The remarks of the Hon. Abram 
S. Hewitt on Bessemer steel and its effect on the world 
will be lound on another page. 

Sir Henry was born in Hertfordshire, England, in 
1813. From his earliest youth he was fond of modeling 
and designing, and at the age of twenty he was an ex
hibitor in the Royal Academy. He had always a lean
ing toward mechanical pursuits, and when he was 
demonstrat.ing to the French military authorities at 
Vincennes the results of his system of firing elongated 
projectiles from high smoothbore cast iron guns, Com
mander Minie said : •. Such projectiles will be of little 
use if you cannot get stronger metal for your gUlls. " 
This led Sir Henry to consider the possibility of ex
tending his researches to the kinds of metal most 
suitable for artillery purposes. At first he did not have 
the least idea of how he was going to do it, as the sci
ence of metallurgy was not familiar to him ; but he 
was not daunted, as he worked on the theory, which is 
sometimes a good one, which he formulated as fol
lows : " I  find that persolls wholly unconnected with 
any particular business have their minds so free and 
untrammeled to view things as they are, and as they 
would present themsel ves to an independent observer, 
that they are the men who eventually produce the 
greatest changes. " 

He studied all the literature on the subject and 
visited large manufacturing concerns to j udge of the 
defects of the methods then employed. He then began 
experimenting in London, and after a year he pro
duced a cast iron almost as white as steel. He made a 
small gun from this metal, which he took to Paris and 
presented to the Emperor Napoleon Ill. , who encour
aged him to keep up h is experiments. 

Sir Henry continued his labors, taking out patents 
for each improvement, and at the end of eig\J teen 
months the idea struck him of rendering cast iron 
malleable by the introd uction of atmospheric air into 
(·he fluid metal. His first experiment was made in a 
crucible in the laboratory. The samples produced 
were so satisfactory that facilities were offered him at 
the Woolwich Arsenal, and the first sam ple of " Besse
mer " steel rolled was preserved by Sir Henry as a me
mento. He took out a patent embodyi lJg his idea in 
October, 1855. His experiments brought on a severe 
illness, and after his recovery he built a large experi
mental plant at Saint Pancras, London, with a COIl
verter three feet in diameter and fi ve feet high. The  
classic trial rendered famous the  premises once the  
home of  Richard Baxter. The engine forced streams 
of air under high pressure through the bottom of the 
converter and the wOI'kmen were told to pour in the 
melted iron. Instantly carne a dazzling shower of 
sparks and the dangling lid melted in the fierce h eat. 
The ai r' cock was beside the converter and no one 

dared to go near it. Finally the pro
cess of decarburization was com pleted 
and the new metal was tried, the pro
blem was solved, and . .  Bessemer " steel 
had Lecome a reality. In the next nUll!
ber of the SUPPLEMENT a full biogra
phy of Sir Henry Bessemer will be pub
lished. 

At the time the fiftieth anniver
sary number of the SCIENTIFIC AMEI!.I
CAN was published, the readers of our 
journal wisely put themselves on record 
as considering that the Bessemer process 
was the greatest invention of the last 
fifty years. Sir H enry Bessemer made 
about $10,000,000 out of his discovery, 
and he was the recipient of scores of 
marks of distinction from the crowned 
heads of Europe and from the scientific 
and Iparned societies of the world. He 
received the honor of knighthood in 1879. 
He took out 120 patents, and the specifi
cations fill t.wo volumes and the drawings 
seven volumes. He is one of the greatest 
examples we have of an inventor whose 
labors ",pre rewarded by every honor and 
whose lliaterial success was owing to the 
patent systems of al l countries. 

� .. . ..  ., 
Cement for India Rubber on lJIetal 

or Wood. 

The following is recommended by t he 
Allgemeine Tischler Zeitung as a strong 
and lasting cement for rubber either on 
metal or wood, and hence will serve for 
cementing bicycle tires : Put 1 part of 
shellac, broken into small pieces, into 10 
parts of amlllonia water (strongest), and 
set aside for th ree or four weeks, or until 
the mass becomes entirely fluid. In use 
the liquid is applied to the India rubber 
surface, and the latter is applied to the 
metal or wood, and firmly wired or corded 
thereto. On the evaporation of the am
monia a most complete joint is formed 
between the two surfaces. 
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RECEN TL Y PATENTED INVENTIONS. 

E n � l n eeri n � .  I series of vertical saw cylinders have their shafts provided I struct passageways, while it may be readily adjusted for 
with gear wheels and are mounted in adjustabie bear· counters of different heights and quickly folded and nn_ 
in�, gear wheels being interposed between those on the folded for use withont stooping. It can be lightly and 

STEAM Bon .ER. -Enos Hook , No. 106 main shaft and those on the cylinder Ahaft, the interposcd i yet strongly constructed, and when in position of use 
East Fifty.fifth titreet, New York City. This boiler has gear wheel. being rr ounted in adju�table bearings. The I affords a firm and steady seat for the user. 
an out.er and an lOner sheJl, with water tubes depending same construction may be advantageously employed 

I ASH RECEIVER. -J osepb Sed l m a yer 
from the crown .heet of the latter, and receiving heat in m�chines for delinting cotton seed, burring wool, Brooklyn, N. Y. This is an improvement for ap�lica� 
from a lire chamber m the inner shell,  there being also etc. tion to stoves and ranges, providing therefor devices for sets of 10ngitUllinai water tubes at opposite sides of the GATE V ALVE. -A lfred N. Heine and receiving and conveying the ashes to a suitable chute or 
inner shell, between tbe depending water tubes and the WiJllam K. H. Woerner, Evansville, Ind. Tbis is a receptacle. In the ash box is a chute connected by a inner sbell .  'I'he .<'ngitndinal tl1bes end in header boxes valve for controlling the inlets lind outlets of a valve discharge pipe with a Hue connecting witb the cellar, a in the inner shell and i ll open communication with the havine: a plurality of ways, such as a four.way valve, the discharge valve in the chute consisting of two hinged� water space of the boiler. Covered hand holes opposite apparatus having one or more gates and mealls by which leaves and a sliding operating bolt, and there being at the longitudinal water tubes at each end enable them to they may be adjusted about the several ways. Within the b,p of tbe chute a sliding sifter. To discharge be readily cleaned by a brush or scraper. The products th� valve casing, which has four necks connected with a ashes from the stove or range it is only nece�sary to tip of combustion returu from the rear, tbrough Hues passine: l ike number of condllits, is a threaded revoluble shaft the sifter and open the valve. 
throngh the water space to the point of discharge, it being on whIch a valve gate :. mounted to move vertically by designed by tbis construction to afford greater heat- C U SPIDOR. -John and Thomas B uck
receivin g are'l within the boiler than is usually attainable the revolution of the shaft, while gearing connected ley, New York City. This is a device intended more 
in hoilers of this cla.s. with the valve gate is capabl J of turning it around tbe particularly for nse in h08pitals and by invalids, and 

E l e c t l·l c a l .  

A UTOMATIC CIRCUIT REGU LATOR. 
Joseph D. C. Chateau, Paris, France. This invention 
relates to a regulator for keeping the intensity of tbe 
current practically constant, alld is particularly applica 
ble to an apparatuR for l ighting and extinguish ing gas 
burners at a distance. It comprises a magnet or coil. an 
armature, a resistance, two contact pieces between which 
the armature is arran.ged, and connections whereby the 
coil. the armature, the rl'�i8tance and one of the contact 
pieces are in the main circuit, while tbe other contact 
piece is in a @hunt circuit. 

ELIWTRIC RAILWAY. ·- Louise Scherpe, 
St. Louis, Mo . .  admInistratrix o! John F. Scherpe, de. 
ceased. In underground trolley roads, where the main 
conductor is closed and protected again.t outside inHu· 
ences, to insure safe and constant transmission of the 
current to tbe car motors without charging the track and 
rails, this invention provides sealed switch boxes, at suit· 
able distances apart, supporting the insulate<:! main con
dnctor, there being witbin each box a lixed contact on 
tbe conductor. while a plunger litted to sUde in the box 
is adapted to t'lake contact with the lixed contact. Con. 
tact bats connect the plungers in pairs, and a current· 
conveying trolley is adapted to engage the bars to 
lift the plungers to make contact with tbe mam con
ductor, which is thus connected with the car motor. 

ELECTRIC A LLY OPERATED BRUSH.
Alfred Sherwood, 'ropeka, Kan. This invention pro
vides an improvement in hollow cylindrical rotary 
brushes, inside of which is an electric motor, such 
brushes being more particularly adapted for barbers' 
use, to be connected with any convenient source of elec 
trical power, the brush being of convenient form and 
readi ly managed. The invention covers a novel arrange
ment and com bination of parts, inclnding the brush and 
the mot.or and their bearings, and the yoke or bifur· 
cated hanger by which the other parts are suspended. 

sbaft to adjn.t the gate, and also to hold it  from turning compri3es an outer casing baving a hinged top and bot. during the action of the .haft. tom and provided with bandies, while within is a cheap, 
BALING P RESS. - Skiles W. Bri <!ker, destructible inner casing, preferably of paper or similar 

Ore, Mo. 'l'his is a machine mounted on wheels, to be material, to be discharged and destroyed "'hen the cuspi· 
readily transported from plac, to place, and is especially dor is cleaned. 
adapted fer qll iekly and smoothly baling hay, straw, etc., 
with comparative:y little p1wer. The invention com· De,dgllll. 
prises a pressing chamber communicating with a hopper . 
and in wbich a plunger operates, while a feeding plunger TACK. -Hen ry F. Re ll te�" NashVi lle, 
is made in two sections one section bavir", a spring I Ill . In the double pomted tack prOVIded by tbis de· 
yielding connection with' tbe other section� and there I sign the inner opposite fac�s of the prongs are Hat� and 
heing connections wbereby the feeding plucger is op. I parall:1 to each other, while tbe out .r surface of the 
erated by the pressing plunger. head IS flat on top. 

M ETAL WORKER'S STOcK. -Charles D. 
IU I llcel l a n e O llll. Graff, New York City. This design presenli! a waved 

border decorated With foliate seroUs, and a representa. CONVRYING ApPARA'I'US. -Georg-e F. · tion of a group of pme cones and pine foliage, the group 
Newell,  Richmond, Va. For use in handling material following the curvature of tbe border. 
to be weighed at one point and packed at another, this 
inventor bas devised an apparatus by which the weighed, MANDOLIN. -Eugene B . Baehr, Np w  
proportioned, inspected, o r  other material may be con . York City. :rhe head ?f the neck of t.he mandolm, ac· 
veyed to tbe packing point and the emptied vesoels reo cOldmg to tbts deSign, IS so arranged WIth respect to the 
tnrned to the starting place, tbe apparatus being espe- neck itself that the opposite side edges are approxi
cially designed for haudling mano!actured tobacco, such mately �arallel .and at an angle t�nding lateraUy, all the 
as granulated tobacco, cut plug, etc. It comprises a keys hemg projected from one OIde of the head . 
main table having slots or openings in whicb operates a NOTE .- Copies of any of tbe a bove patent. will be 
carrier belt having its upper run approximately in the furn ished by Munn & Co. for 10 ceors eacb. Ple9.c 
plane of the table, a return carrier being located aqove send name of the patentee, title of invention, and date 
the carrier belt and having its belt geared therewith, of thiS paper. 
while �witches are adjusted to discharge at either side of !""'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''!!!! 
the carrier. 
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expzctcd without remuneration. 

Sclelltlflc A m erican S n pp l e m e nts referred 
to may be bad at the office. !'nce 10 cents each. 

Bookll referred to promptly supplied on receipt of 
price. 

IUlncl'a1 ", sent for examination should be distinctly 
marked or labeled . 

Bicycles, Etc. 

ELEVATED ROAD AND BICYCLE THERE· 
FOR.-Willia n J. May, Tillamook, Ore. A single rail is, 
according to this invention, carried 1)y posts at a slight 
elevation from the ground, the posts al80 carryin.:: on 
eAch side npper and lower .l!uide rai ls .  The wheels of 
the bicycle are desilO1ed to travel on the top of the rail, 
.. nd on the front fork of the bicycle i. lirmly sccnred a 
frame from which depend rods carrying at each �ide a 
luwer and two upper rollers or wheels adapted to bear 
against and travel along tbe upper and Ipwer side rails, 
thns snpporting the bicycle steadily in a vertical position, 
anli cn" bling the most inexperienced rider to readily ae
G'l ir" faci'ity in actuating the pedals and propelling the 
\ . l.!ceL 

TREATMENT OF METALLIFEROUS ORES, 
ETc.-Edgar A. Ashcroft, Melbourne, Victoria. This is 
an improvement on a formerly patented invention of the 
same inventor for working, in conjunction with zinc_ 
bearing ores and products, other ores and produclll, es· 
pecially Ihose containing copper and iron. The process 
condists in circulating a zinC- bearing solution first around 
the metallic cathodes of an electrolytic apparatus, then 
around the anodes of the electrolytic apparatu8, tbe 
anodes consisting of the matte of the products resulting 
from tbe preliminary fnrnace treatment of products or 
ores containing copper and iron, whereby a solution 
containing copper and iron is obtained electrolytically, a 
part or tbP. whole of the zinc being deposited as metallic 
zinc. 

PAPERS AND REPORTS R RJ.ATING TO 
MJ N E RALS AND M INING, Comprising 
sta tement by the M i n i�ter o f  Mines, 
report on the gold fields, wal'd el ls' 
reports, report on coal mines, water 
con�ervation for m i ning and i rriga
tion purposes, Otago and Westl an d 
districts, report on j.{eology of Cape 
C olvi l le Pell i n�u la, chemistrv of the 
cyanide prO{'ess, Wellington, New 
Zealand.  1897, 

(7382) W. H. G. a s k s : 1. Will you 
THE LANGUAGE OF LIGH'l'; OR, THE MIR- please tel l me through your Notes amI Queries in the 

ROR OF TRUTH. By Terence Duffy. SCIENTIFIC AMERICAN the proportions of sal ammoniac 
Pp. 260. Pri ce $2. and water used in a Disque Leclanche battery? A. The 

DUMPI NG WAGON, - T h omas Wright, 
Jersey City, N. J. In wagons sllch as are IIsually em. 
ployed to haul and dump coal, gravel, etc.,  this invcntor 
provides a novel means of supporting the bedy of the 
wagon on springs that are supported at their ends on 
tbe frame bars of the running gears, and also on the rear 
axle. The body of tbe vehicle is so connected with the 
supporting devices that the body will be adapted for 
easy reciprocation on the run ning gear frame to dump 
the load rearwardly and return the body to normal posi. 
tion with the exercise of but slight manual power. 

F I R E P R O O F  BU ILDING. - John O. 

THE SALMON FISHERY OF THE PENOB' solution of ssJ ammoniac in all Leclancbe cells should 'be 
sco'r BAY A ND RIVE R IN 1895 A ND saturated. Di.solve abont U ponnd to the cell. 2. How 

1896. By H ugh M. Smith, C h ief  of many volts would one of these batteries give? A. Tb,·.e 
Di v ision of Scienti fic I n q uiry, Uni ted cells have about 1'4 volts wten fresh. 3. How larg" a 
Sta tes Fish Com mission .  Extractt'd lamp would tbis battery run ? A. They cannot be used 
from U nited States Fish Commission for lighting lamps continuously. They run down in a 
Bul\E'tin for 1897. Arti<'le 4. Pp. short time on a continnouR service. 4. Wil l you plea.e 
113 to 1 24. Plates 4 an d 5. Wa�hin g· ((lve me an idea how to make a receIver and a transmit· 
ton. 1 898. ter for a small telephone ? A. For a solid backed telc· 

phone and a Blake transmitter, see SCIENTIFIC AMERI ' NOTES ON THE H ALIBUT FISHERY OF CAN, vol. 72, No. 7, price 10 cents. For a simpler tcle. THE NORTHWEST COAST IN 1896. Jh' 
A . B. Alexa nd er. Extracted from 

phone see SCIENTIFIC AMERICAN SUPPLEMENT, No. U66. 

United St ates Fis h Commission 
price 10 cents. 

:n e c h a ll i ca l . Whitenack, New York City. In a framing for bolding (7383) C. W. R. wri tes ', Wil l a bic". ell' Ii f bi k . h II . 
i f B u lletin for 1 897. Article 7. Pp. 141 ' A UTOM ATIC FRICTION GOVERNOR. - reproo oc s composmg t e wa s or parttt ons 0 

to 144. Wash i n gt on. 1898. having a 29 tooth sprocket on front and a 12 tooth 
Cyrlls Moore an d Perry S. West, Perry, lIlich. This is a structures designed to be lircproof, this inventor providcs sprocket on the rear run easier than one with a 17 tooth 
g"vcrnor designed for uAe on windmills, engines and 

some novel features. The waU is made of separable BIBLIOGRAPHY OF THE M ETALS OF THE sprocket on front and a 7 tooth sprocket on the rear, 
otber machines, heing of simple construction and auto· blocks, a facing plate extending along one edge, while a PLATIN UM GROUP. PlatinuUl ,  palla- both being a 68 gear, and the conditions in both casps 
matic in operation. It comprises a friction rim wit,h tbe channel iron is secured to the facing plate, inclosing it d i U In,  iriti i u Ul , rhod i u m ,  osm i u m. being exactl y  the same, excepting the size of sprockets, 
insiJe of whicb one or more brake blocks arc adapted to and also inclosing the contiguous portion of tbe waU, I· rut h e n i ull t ,  1748-1896. By J ame� and consequently, a little longer chain in the first case? 
move in engagement, in connection with leversfulcrumed beams. Z·beams and L-beams being employed. Le wis H owl'. Wa !' h i n j.{ton : STO it h ·  If so, why so, and if not, why not? Wbich will have the 
on a w heel tuming with the shaft or oth,'r movable part 

I 

FENCl!: POST. - Col u m bus C .  Nearn, sonian M isrell aneo t ls CollE'ction 1084. most strain on the bearings. and how mnch more f A. 
of the machine on wbich the device i. used, there being Fowlkei!, Tenn. This post is made of glass, tn tbe form 1897. Pp. 318. The larger pair of sprocket wheels w i l l run easier than 
a loose spring.pres"ed device connected with tbe of a tube closed at eacb end, to prevent the entry of The metals of the platinum group are interesting both the small pair. There is less strain on the axles and 
levers to cause them to swing simultaneously inward or water IUId other foreign matter, and on its outer surface from a chemical and an economical point of view, and cham, and less friction on the bearing parts owing to tbe 
outward. is a seri.es of .pairs of �nnul8r ribs, each pair forming n 

I 
the present bihliography will give a key to the literature red uced strain on the larger .prockets. Tbere is also 

ADJUSTA BLE STOP TEMPLET. -J aeob groove ID which the wIre of the fencing may be tllrned upon the suhject. This is another example of the splen . less wear and liability to breakage, about in the ratio to 
W. Tri pp, New York City. This is a device used in cutting around the post to fasten the wire thereto. The post I d id work which the S mithsonian Institution does for the the relative diameters of the two sizes of sprockets. 
mitors and fitthg mitered join ts in mouldings, and more cannot decay, and may have such ornamentation and I " increase and diffusion of knowledge among men. "  No (7384) W. J. K, asks : 1. W h at is the 
particularly for litting the joints i n  moulded bars when a modilication of form as desired. publisher could afford to print an exhaustive hibliogra' voltage and amperes required in an electric furuace, the 
portion of the bar is beaded, and this portion should be LIFE SAVING ApPARATUS. - W i I liam phy of thiA kind, as of course the sale would be very carbon points being � inch apart? A. That depends on 
bevel cd in order to make a proper joint. The device G. Burton, Kingston, Jamaica. This is Itn appara(us sm.lI ;  but the Smithsonian Institution generously un · the work to be done. Anywhere to several thousand am · 
may be advantageously used for mitering the ends of more especially designed for saving the lives of soilora dertakes to print books of this kind which could never be percs at 5 to to volts. The electrical furnace bas been very 
mouldings to form the corner joints of p icture frames, and others who may fall overboard from the decks of made to pay the ordinary publisher. I t is little wonder ful ly treated in tbe SCIENTIFIC AMERICAN SUPPLEMENT, 
tbe central bars of window sash, etc. The templet has vessels, and consists of a transverse net supported at its that foreign scientilic men hold the Smithsonian Institu· evcr since i ts invention . See Nos, 901. 904, 905, 976, 986, 
Hanges at right angles forming side and top bearing snr. upper end on the deck of the vessel, and arranged tion in such high estimation as they do. 1048, 1077, 1107, price 10 cents each. 2. What voltage 
faces, and hal· ing beveled or miter gaging surfaces at to be readily thrown over the steru of the vessel, wben PLACRR M INING . A hand book for Klon- and amperage is used in ordinary arc lamps ? A. A 
each cnd, while an adjustable clamp jaw IS supported it will extend with its lower edge into the walkr be· d i k e and ot her miners and pl'ospec. 2,000 candle power lamp is one that consumes 450 watts 
from the top Hange and adapt.ed to engll2:e the other low the keel and with iu. sides b('yond tbe side of the tors. With introd uctory chap ,ers or 10 amperes at 45 vol ts . 3. From what lirm can l ob· 
side snrface of the material. vessel. The device is quickly lowered by a mechanism rell:arding the recent gold discoveries tain soft iron wires? I have looked in quite a number of 

SH AFT PROTEC �OR. -Henry F. M. PO' under the control of the ollicer in char!,:e of the bridge, in t h e  Y u kon Val ley, t h e  rou tes to catalogues, but cannot find tbem listed. A. A good 
deyn, Brooklyn, N. Y. Thi. is a device 1D0re ""pecially or tbe man hr ving the wheel, and a rope ladder extends th e  gold fields, outfit req ui red, and quality of iron wire heated red hot and cooTed will be 
designed for use on shafts at or near the Hoors or grounrl, from the lower end of the net to the deck of the vessel, mill ing rell:ulation s of A la�ka and t he . .  s?ft." It wil l �IS? be covered with a thin film 01 oxide 
and arranged to form a hood or cover over collars, so that a person caught by the net may readily climb Canadill n Y u k on . Also a m ap of th e of Iron, whIch Will Improve It for use tn magnet cores. 
danges, couplin�, set screws, or other parts projecting back to tbe deck. Yukon . Valley, ,,:m bracing al l tll.e i n - (7385) W. I,. M. asks if the motor de. 
fr, .a. tbe revolving shaft, to prevent the garmects of KNOB A'l'TA CHMENT, -Frederi r k  .Jones formation ohta l D ahle from reha hlp scriix-<i in No. 75� could be rnn to any advantage by 
workmen and others being caught. thereon, and thus obvi · and James S . Brownson, Brooklyn, N. Y. Tbis inven- sources u p  to DE'cem.bpr 1, .1897 . . three bichromate potas.ium cells quart size. A. The 
ate danger of accident. The prot<lctor consists of a cas · tion provides Bucb construction of the spindle for a door Scran ton, Pa : The C olhpry En�nneer I motor requires the same number of cells to run it, no 
ing made in longitudiual sections adapted to be secured lock and the sleeve of the removable knob that the two Com pan y. 1897. Pp. 146. P rIce $1. matter what thcir sizo may be. 'I'he larger cell will fur. 
together, springs being arranged in pairs with their mid· parts may be adjnstably connected in a quick and, con- This book is filled witb practical information whieh , nisb a larger current. This may be control led in the 
die portions secured to the casing and their free ends venient manner wttbout using a screw in the sleeve of miners are desirous of obtaining, especially tbose who plunge battery, by immersing the plates to a less depth, 
resting on the shaft to Bnpport the casing from .the the knob or making holes in tbe knob spindle, the parts are desirous of going to the modem EI Dorado-the but it makes no difference in the number of cells, 
shaft. being also quickly separable if desired by the employ. I Klondike. whether they are of pint or quart size. The quart size 

COTTON GIN. -Th omas B. Lee, Barn· ment of � tI�t �iece of �etal or � screw driver. The The Master Steam Fi t ter of :8 e w York wil l  not need reliBing so often . 
well,  S. C. This machille is of a class in wh ich a series construction IS SImple and mexpetlslve . 

. � has 'lhanged its name and now appea'.. under tbe title o� (7386) V. M. ask s h o w  he can pri nt the 
o f  tootbed cylinders are arranged t o  coact in "uch a FOLDING STOOL. - Fred E .  U pha m, Engineering·-Mechanical, Steam Heating, Electrical, names of subjects on t h c  sensitized paper of photOgraphs . 
manner as to sepamte the liber from the seed, bolls and LeomlU.tcr, Mllss. A stool for use in stores behind the Sanitary, Civil and Hydraulic. It is published monthly A. 1'0 print the name on t,he photogr�ph several methods 
any foreign substances carried by tbe cotton, and com- I ordinary counters is provided by this invention, the stool at 108 Fulton Street, New York. The subscription price may be adopted. The simplest is to write the title of tbe 
prlses a main shaft provided with gear wbeels while a being adapted to be compactly folded so as n�t to ob· is $2 per annwn. subject On a slip of paper with aniline copying ink, Of 
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�ilverti9eTnent.6. 
ORDINARY RATES. 

Inside Pall'e, each insertion. - 71i cents a line 
Back Pall'e. each insertion, - - $1.00 a line 

l1r For some classes of Advertisements, Special and 
Hiyher rates are required. 

'l'he above are charges per aga.te line -about eijlbt 
words per line. 'l'his  notice shows the widtb of the i ine. 
�l!�I�Be�i� �t a:f�t�a%�e

;at���a��f: {fn� g;a������: 
ment, as the letter press . Advertisements must be 
:g��T�� tg�p���Pf:\Ig� f3��i:: :e
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ay 

W09tPvn��!'!�e����a�S 
time and money by using our 

Foot and Hand Power lDacnlnerg 
SEND FOR CA TALOG UES-

A-Wood-working Machinery. 
B-Lathes, etc. 

SDECA FALLS MFG. COMPAn, 
695 Water St., Seneca Falls, N. Y. 

A Col lege Education for 7 Cents a Day 
m p  o v e  

T H E  U N ITED COR R ESPO N D E N C E  SCHOOLS , 
F. W. EwALD, Gen. Mgr. 1M, 156, 158 5tb Ave., New York 

T 0 OL S Every kind of 

����;:,d !�:� 
T o o l  h a s  onr 
personal Iil' U R r 
antee. W e  have 
been the Lead

inll' Tool Manufactnrers for Fifty Years • • •  
W A L W O R T H  M F C .  CO . , 

20 OLIVER STREET, BOSTON,  M ASS. 

IS PLEASAN T and lea.ds to the 
We teach it 

" Oueen" Builder's Transit 
$ 1 00 

I M PROVED TRANSITS AND LEVELS
· 

Graduated entirely on our large dlvld
in� engines. Special award at World's 
Fair. A l l  kinds of Engineering, Sur
veying and Draff in'! Instruments and 
Materials. 220 p. Illustrated Catalogue 
mailed tree only If this ad. is mentioned 

Q UEKN & C O . ,  1 1IC. ,  
1011 Uhestll ll t  S t . ,  P h i l a d e l phia 

our %�g���:: 
Write 

Water Emery 
Tool Grinder 
PI��� ��qRri:;'SS

io 
n�u;�I;�t wi�g 

water. Always read y for use. Aim
plest In construction, J t :ost effiCient 
in operation. 

pr Send jor cataloaue and prices. 
W. F. & J N O .  BARN E S  C O .  

1 99 9  R u by St . ,  Rockford , I I I .  

H IGH GRADE Wg��G MACHINERY 
Single Machines or Com

plete Equipments for 
Any Class of Work. 

Your Correspondence is Solicited. 
liT 111ustrated Matter and Prices on 

application. 
J .  A. F AY &. CO. 

1 0 - 3 0  J o h n  St.,  C I N C I N NATI ,  O H I O  

TRANSITS AND LEVELING INSTRUMF.NTS. 

ADJ I�:'}lBLE B E N C H  L E V E L  
Bottoms 
Vj�t?��:id 
and 
graduated. 

tlize 4 in. to 18 In. Price '2.50 to � For book on the level 
C .  F. R I C H A R DSON &. S O N ,  

I ' .  O .  Box 977, ATH O L, MA SS., U. S. A .  

AMERICAN PATENTS. - AN INTER-
esting and valuable table shOwing tbe number of patents 
granted for the various subjects upon which petitions 
bave been llIed from the bel/innin" down to December 
31, l8!K. Contained in SCIENTIFIC AMERICAN Sup
PLEMENT, No. 1 002. PrIce 10 cents. To be had at 
this office and from all newsdealers. 

with ordmary copying ink mixed with gamboge or ver· 
milion. Then sllgntly dampen the surface of the nega
tive near the bottom rigbt or left hand comer in as un
obtrusive and unimportant a portion of the picture as 
pos.ibie. Press down the paper with the writing:upon it. 
Leave for a few minutes and then remove paper, when 
the writing will be found to have adhered to the negative. 
When printed, the name will print out white. An. 
other way is to write backward on the negative, while an· 
other and better ·plan is to write the name in Indian ink·on 
the surface of the paper before it is printed on. The ink 
will wash off in the after operations and leave the name 
in white where the surface of l he paper haa been pro· 
tected by the ink. 2, Please give me some information 
of the billiard game known as the eighteen inch balkline 
game. A. We have no particulars regarding games of 
billiards, 

(7387) M. T. says: Please refer me to 
SUPPLEMENT explaining how to construct a medical bat
tery, or otherwise furnish as fuJi instructions as conven· 
ient for coil and core of moderate strength. A. Com
plete directions for making a medical coil are given in 
SUPPLEMENT, No. 569, price 10 cents by mrul. 

(7388) C. H. R. says : Have you the 
formula for making a new method burnishing ink for 
boots and shoes? A. Four ounces shellac, 1 ounce 
borax, sufficient water. Boil to the consistence of sirup, 
and add a few drops of strong ammonia water A small 
amount of soap is sometimes also introduced. Add a 
sufficient quantity of thiH to tbe ink to obtain the desired 
result. Instead of the above, soap is often used alone, 
or with a trace of glycerine, ammonia or gum arabic. 

TO INVENTORS. 

An experience of fifty years, and the preparation of more than one hundred thousand applications 
{g� l:;�I���t

p����c���l
a��r:�o�i���t�� ��it�g��;:�� 

unequaled facilities for procurlng patents everywhere. 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per
sons contemplating the securIng of patents, either at 
borne or abroad, are invited to write to this office for 
prices. which are low, in accordance with the times and 
our extensive facilities for conducting the business. 
Address MUNN &, CO., office SCIENTIFIC AMERICAN. 
361 Broadway. New York. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Granted 

MARCH 1 5 ,  1898, 

A N D  E A C H  B E A R I N G  T H A T  D A T E. 

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

Air brake coupling safety appliance. Hamar & 
Arthur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  r.oo,641 

Air brake safety apparatus. A. Kholodkowski. . . .  &Xl,537 
Alarm. See Fire alarm. 
Alcohol and yeast. pruducing, J. C. Boot . . . . . . . . . .  60).708 
A ngle former, C. Weber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6OO,(j99 
Animal shears, B. P. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . 600.513 
Back pedaling brake. R. E. Hammer . . . . . . . . . . . . . . .  6CO.783 
Bail and cover for vessels, combined, J.  S. Brooks tnl,508 

�:���\� f.r�.
s
j:c

i6����� .�.��.��i.� : : :  : : : : : : : : : : : : : : :  �:� 
Battery. See Galvanic battery. Primary bat· 

tery. 
Bearing for vertical shafts, J .  'V arrington .. . . . . . . .  600,816 
Bed. folding cot, H. C. NIemeyer . . . . . . . . . . . . . . .  , . .  600.647 
Belt fastener, J. H. Humes . . . . . . . . . . . . . . . . . . . . . . . . . .  600,644 
Berry separator and cleaner, L. 1.\ Hammond . . . . .  600,784 
Bicycle, J. Horn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &XI,64:J 
Bicycle, M. McAn eny . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600,839 
Bicycle, J. '1\ W ilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6()),6G4 
Bicycle brake and foot rest, R. Hotfmeister . . . . . . .  600,534 
Bicycle chain connection, G. W. Pond . . . . . . . . . . . . .  600.59;' 
Bicycle driviulo!' mechanism. W. }Ii. 'raft . . . . . . . . . . .  600,752 
Bicycle lamp bracket. N. W. Hartman . . . . . . . . . . . . .  600.642 
Bicycle saddle support. A. F. Durbrow . . . . . . . . . . . . .  600.686 
Blackboard and desk. combined, L. W. Yaggy . . . .  600.629 

RI���.
sl��!

nde�tri������IJbl�ck�dgCOmb . . . . . . . . . . . . �,524 

Boiler. See Water tube boiler. 
Boiler firing device. M. Haussler . . . . . . . . . . . . . . . . .  600,673 
Boiler furnace, steam . C. N. Bacon . . . . . . . . . . . . . . . .  600.003 
Bottle, H. Breitenstein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600,602 
Bott le, antireHllable, Soderquist &, McAdams . . . . .  600,500 
Bottle stopper, F'. A .  Keimer . . . . . . . . . . . . . . . . . . . . . . . .  flXl,725 
Bowl holder, Blake &, Hull . . . . . . . . . . . . . . . . . . . . . . . . . . .  &XI,506 
Box or package. W. B. Thomson . . . . . . . . . . . . . . . . . . 00).562 
Bracket. See Bicycle lamp bracket. I.amp brack-

et. Scaffold bracket. 
Brake. See Air brake. Back pedaling brake. 

Bicycle brake. Elevator safety brake. 
Brake beam , H. F. Ball. . . . . . . . .  . . . . . . . . . . . . . . . . . . .  &XI,667 
Broom bridle, Lmdley &, Sterrett . . . . . . . . . . . . . . . . . . .  600,731 
Brush backs by pressure, apparatus for forming 

holes in, C. E. ]i'lemming . . . . . . . . . . . . . . . . . . . . . . . . .  600,687 
Brush, fountain, B.  J. Simpson . . . . . . . . . . . . . . . . . . . . .  600.557 
Bucket elevator, J. M. Dodge . . . . . . . . . . . . . . . . . . . . . . . . tm.770 
Buckle, harness. G. Shoen berger . . . . . . . . . . . . . . . . . . . 6OO,b"2.'1 
Buggy wrench. J. Barber . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6OO,fll> 
Burner. See Oil burner. 
Calendering machine. P. Dillon . . . . . . . . . . . .  600,518, 600,519 
Camera. photographIC. J. Collier . . . . . . . . . . . . . . . . . .  tnl.515 
Candlestick, miner's, F. 8. Moore . . . . . . . . . . . . . . . . . . .  600,591 
Cane crushing apparatus, A. Pesant. . . . . . . . . . . .  600,823 
Car, adjustable double deck stock. C. J. Stram . . . .  &XI,750 
Car. convertible dumpinJl. G. W. Miller . . . . . . . . . . .  600.694 
Car coupling, G. K. Hamfeldt . . . . . . . . . . . . . . . . . . . . .  600,600 
Car door fastener. R. H. Johnson . . . . . . . . . . . . . . . . . . .  600,789 
Car fender, Radcliffe &, Slutz . . . . . . . . . . . . . . . . . . . . . . . .  600.596 
Car fender. W. �'. young . . . . . . . . . . . . . . . . . . . . . . . . . . .  &XI,601 
Car, freight, M. F. Blake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 600.1>11 
Car.haul. C. Piez . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600,798 
Car ventilator, J .  M. Daly. (Reissue) . . . . . . . . . . . . . .  11,655 
Carpet cleaner, 11'. H. Good . . . . . . . . . . . . . . . . . . . . . . . . . . 600,525 
Carpet fastener, E. A. ColL . . . . . . . . .  . . . . . . . . . . . . .  &XI,514 
Carpet fastener, A.  B. W ilcox . . . . . . . . . . . . . . . . . . . . . . .  600,845 
Cartridge capper and decapper, ..\djustable, J. I�. 

Barnes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &XI.700 
Cartridlle loading machine. H. M. Handsby . . . . . . .  600,613 
Case. See Dressing case. Egg or packing case. 
Cash or bundle carriers. propellIng mechanism 

for. W. Wittlinger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &XI,628 
Ceiling'S, cont5truction of, L. Aronowitz . . . . . . . . . . . .  fOO,704: 
Cesspool and trap, 8anitary, 1.\ Linke . . . . . . . . . . . . . . . ' 6(X),732 
Chair. See Folding cbair. 
Cigar or cigarette package. C. M. Holmes . . . . . . . . . . 600,615 
Circuit closer and cut-out. automatic safety. W. 

L. Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &XI,743 
Clamp. See Furniture maker's clamp. 
C]a�r�u-:ali:��.

i
.���: .����l

.� .?��. �.
r
. �.���� . .  ���� 6(X),565 

Cleaner. See Carpet cleaner. W ell cleaner. 
Window cleaner. 

Clock bell .  A. Bannatyne . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &XI.7M 
Cloth folding and measuring machine, J.  Smalley 600,558 

2���:�����. T.'8��a��s
i. � . .  �: .����i

.� : :  
.
. : : : : : : : : : : : :  �:� 

Cookers, heating feed, J. Caldon . . . . . . . . . . . . . . . . . . . .  &XI 512 
Corset steel reinforce. R. M. Oursler . . . . . . . . . . . . . . .  600.551 
Cotton scraper, G. D. McElwee . . . . . . . . . . . . . . . . . . . . . .  &XI,739 
Coupling. See Car coupling. Hose coupling. 

Pitman coupling. l.'bill coupling. 
8�:f:" ,r.o���\'ae�fe�: .':�.

l�� : : :  : : : : : : : : : : : : : : : : : :  : : :  �:�i 
Crate, foldin!!, J. S. Andrews . . . . . . . . . . . . . . . . . . . . . . . .  eOO,822 
Crate, foidinll. Armstrong & Willard . . . . . . . . . . . . . . .  &XI,762 
Crate, foldinl!. ,J . Moll et al. . . . . . . . . . . . . . . . . . . . . . . .  &XI.58Il 
Creamer, centrifugal. G. Daseking . . . . . . . . . . . . . . . . . . tnl,684 
CuUnary apparatus, J.  M. West . . . . . . . . . . . . . . . . . . . . .  to}.818 
Current meter, alternating. G. Hummel . . . . .  -. . . . . . .  600.616 
Curtain fixture. Hartman & Eldridge . . . . . . . . . . . . . . .  600,121 
Curtain rack. extension, F. W.  Baehn . . . . . . . . . . . . . . 600,682 
Cut·out, A. R. McNeill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &XI,5.Q3 
Cutter. See Gear cutter. 
Cycle saddle, A. PiIlatt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . &XI,7\l'J 
Cyclometer and time recorder for vehicles, com· 

bined, F. Street. . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . &XI,811 

(Continued em page tOO) 

WILLIAMS' SOAPS are for sale everywhere, but 
if your dealer does not supply you, we mail them-to 
any address-postpaid on receipt of price. 

TH E Williams' Shaving Stick, 25 cts. 
Genuine Yankee Shaving Soap, 10 cts. 
Luxury Shaving Tablet, 25 cts. 
Swiss Violet Shaving Cream, 50 cts. 
Jersey Cream (Toilet) Soap, 1.5 cts. 
Wllliams'Shaving Soap (Barbers' ),Six 
Round Cakes, 1 1'0., 4(]C. Exquisite 
alsofortoUet.Trial cake for2c.staInp 

J. B. WlLllBIDS GO. 
Glastonbury, 
Conn., U.S.A. 

LONDON. M Gt. Rt1ll8el. st. 
SX»NBY, Ie! Clarence St. 

We can furnish t b e  Latest Improved Eyelet Machines 
���c���I:;Ns.

sho* :y:i:t:I:�t.�S����l :l31�':Si�:i! 
of Special Wlreworking Macbn:;ery. 

ar Send jor Circular. 

B LA K E  & J O H N S O N ,  
P .  0 ,  Box 7 ,  W ATERBURY,  CON N . ,  U .  S .  A .  

ARMSTRON G'S P I P E  THREAD I N G  
-AND-

CUTTI N G-OFF MAC H I N ES 
Botb Hand and Power. 

Sizes 1 to 6 inches. 
Water, Gas, and Steam Flt-

��� 't���ser�i��o�l:i�!'J�8 
'WIliversally acknowledged to be 
THE BEST. arSendjor catalog. 

THE ARMSTRONG MFG.  CO. 
Bridll'eport, Conn. 

ACETYLENE APPARATUS 
Acetylene number o f  the SCI �NTI FlC AM ERICA ' SuP. 
PLBM�NT, describing, with fun illustrations, the most 
�:;����:�:r�� o:c��:Y:nr::��e :h� l��:�:�<;fa�r:ERa:��� 
T h e .,qas as made for and use.d by the microscopist and 
student ; its use in the magiC lantern. The new French 
table lamp making its own acetyJene. ( 'ontained in 
SCIENTIFIC AM ERICA N SUPPLEMENT, No. 1 01i7. 
Price 10 cents prepaid h y maH. Ii'or other numerous 
valuable articles on this SUbJect we refer you to page 21 
�a3:!:'s�ewJ�����.���r������,�::t/�::. 

to any 

M I ETZ " WEISS KE ROSE N E  

ENG INE 
����stAt�Y�:::lca�J'�::J 
reliable. Runs wit:& common 
�e:8��Il�ate�r!ae�� tr%: 
and European countries. 
1 2 8· 1 3 2  M ott St. ,  New York "" S H E R I FFS MAN U FACTURING C O M PANY. 

Established 1854. Manufacturers of 

, Marine Engines 
MILWAUKEE, WIS., U. S. A. 

N O  FIRE, SMOKE, O R  H EAT. ABSOLUTELY SAFE 

� 1=le i 
8200 and up. Send 5 stamps tor Catalogue. 

Truscott Boat MIg. Co.,  Drawer 9, St. Joseph, Mich . 

ELECTRO MOTOR, SIMPLE, HOW TO 

�a::ii;;-t�: �vl!er�E:��nst�:�f�!\�� �;fe���l��]i�t 
ing amateurs to make a motor which might be driven 
wit.h advantage by a current derived from a battery, and 
whIch would hay!? sufficient puwer to operate a foot 
���hwt��Dlt l������ ra���i\��d�� °SVc�l������aAE�:: 
ICAN SUPPLEMENT, No. U4 1 .  Pl ice 10 cents. To be 
had at this office and from all newsdp.alers. 

This beats Wind, Steam. or Horse 
Power. We o Her the 

WEBSTER � actual horse power 
GAS E NGINE 

for $11i0, less 1 0%  discount for cash. 
Built on intercbanl/eable plan. Built 
of best material. Made in lots of 100 
��eI�;o��h.����:u::�t�e�i�':;u���: 
Made for Gas or Gasoline. Also Hori
zontal Engines, 4 to 30 borse power. 

pr lVrite jor Special Cat.alogue. 
WE BSTER MFG.  C O . ,  1 0 7 4  West 1 6th St . ,  C H I CAG O 

HOISTIRG ERGIRES 
�l�'liirUl �.t�gItmFK 
II I I . .  Both FrlCtkn and 
1'r��? It:,iT,ti.i�r�::: \�,��,� 
l' i es,  Hocks.  etc. Great 
SavinlZ' over steam. especiallv 
wbere wood, coal or water 
are Bcarce. Send for catalo�. 
Guaranteed fully. State slze 
wanted. Address \\' .... her 
C� nlf and (';a sol i ll e  EII 
lI'ine ()o" 4tr.1 S. W. Boulevard, Kansas City, Mo. 

The "Wolverine" Three Cyl inder Gas
o l ine  Marine Engine.  

T h e  only reversing and self starling 
�;::��nj'o�n

t�i:�g�e�bg,:,m�ke�r.tf(�Jrt; 
no vibration. Absolutely safe. 
Single, double, and tri pie marine 
and stationary motors from " to 
30 H. P. ar Write jor catalogue. 

WOLV E R I N E  M OTOR WORKS, 

G rand Rapids, M ich . 

DRY BATTERIES.-A PAPER BY L. K. 
Bohm, treatina of open circuit batteries, historical dry 
��;t:�::s

ba��r �r�o1{lr's
b�!\��i

r�' a�31!��e��cPea;�er61 
dry cells. Witb three illustrations. Contained in �CI'" 
ENTIFIC AMERICAN SUPPLEMENT, No. 1 11 0 1 .  Price 
10 cents. '1'0 be had at this office and from all news
dealers. 

BOAT FRAMES.PROPEIJ.ER WHEELS. ENGINE CASnNGS 
SEND STAMP FOR CATALOGUE 

THE TORPEDO BOAT TURBINIA. - M IANUS E LECTRIC Co. MIANUS CONN This artic]e describes the construction of the Turhinia, I' 
, .,; 

which made such a phenomenal s peed. Detai led draw-
��':,:�g:�n�u�:��f.".:�;nW.!1'�c'ji�i�7iu �����.TI��� ' SUBMARINE TELEGRAPH,-A POP
sale by Munn &, Co. and all newsdealers. ��,rc!�i��p':.���I���e

l �e�'l:a��1��·10���.
TI��� �.3e 

VAPOR LAUNCH COM P L ETE FOR $ 1 50 
R�w. w: - AND U PWARDS 

i;�:. :�J 
W-SendJ!ve cents!or cataloaue. Racine Yacht and 
Boat Works, Racine Junction, Wis., BOI A. 

ARTESIAR WELLS 
if!L1�r�u;"ry,n:. �Op��i�m.

feS\d ��I!.!?I� �U:,nJ':�;:� 
Test Boring for Water. Soundings made for Founda
tIOns. IT Send jor rejl'll"""ces and parliculars. 
I. H. FORD & CO., 104 Fulton St., New York 

DRILLING . MACHINERl 
MANUP"C TURItD BV 

WILLIAMS BROtHERS� 

by Munn &, Uo. and all newsdealers. 

25 SECOND· HAND ENGINES 
They must be Bold at once. 
All are in good running order. Some of these were taken 
in partpaymentforour Gate� 
Gas and GasolineEngines. Will 
sell cheap tor ca.sh. Prices, 
'75 up. We want a good, live 
man in every town to repre· 
sent us. Write at once for cat

=,:".,=K;<=""""""= alogue and full particulars. 
E. L. GATES M FG. CO.,  66-70 Canal Street, Chicago. 

fbains 
Hil/h grade Crane, Dred�ing, and Steam Shovel Cbains. 
Made of best American Charcoal Bloom Iron, Norway 
or SwedIsh Iron or BaMic 0, H. Steel. Write jor pric� •• 

ITHACA. N.V. 
OR ON SIUS, FOR 

SHAUOW WRLS, WIDI 
OR HORSE POWER I JAS. McKAY & CO., Manufactnrers, . 

Office Address, 1 0�9 Liberty St., Pittsbnrll', Pa. 
Canadian itepresentatlve, Mr. Hugh Russel. 

185 St. James St., M'Jlltreal, Canada. I KEEP YOUR TOOLS SHARP 1 
I I  A T.OIDO That Tolls of Tools II 'I !r£�i�I�{�r:f.����f;�.!��r1� 

u • ��:�t':,��� lic�'i,7!e/';pa�"s���;.
a �� 

,.,.,=-,... All about every known Tool, large and jor Circular No. 10 and PriceS. 
Mmall, and Its uses, SIze, wellz:lit, and ' If L CHAPMAN M II MI h U S A  present market price. Every '!Iool de- I . . , aree us. c . , • • • 
scribed and l l iustrated by fine and HoC'" 
curaT.e cuts Send at -once for MONT. 
GOMER Y & CO.'S tborou"bly up 
to dal.e TOOL CATA LOGUE lor 
1898. 510 p""es WIth index. Pocket 
size �OC rounded edges and stitcbed ·1· 
covers. -Every foreman of . workshOp 
or ract

.

ory should have a copy. Mailed I for 25 cents by 
M O NTGOMERY & CO. 

101i ,,'u l ton tltreet, New York. 

© 1898 SCIENTIFIC AMERICAN, INC.
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Absolutely Reliable 
Always. 

THE Remington 
Standard Typewriter 

NEW MODELS. 

Wyckoff, Seamans & Benedict, 
327 Broadway, New York. 

Cb� Cyp�writ�r €xcbang� 
1 � Barclay St . .  

N E W  Y O R K  
1 5 6 Adams 51 . ,  

C H I CA G O  
3 8  C o u rt Sq uare,  

BOSTON 
8 1 8  Wya ndotte St . .  

KANSAS C I TY. MO. 
We will save you from 
10 to 50% on 'l'ypewri. 
ters of ail makes. 
Jlr Send jor Catalo!1Ue 

THE POLARIZING PHOTO·CHRONO· 
graph.-A wonderfully ingenious and accurate appara
tus for measuring t3e speed of projectiles. One Of the 
mo�t remarkable scientifiic instruments ever devised. 
Fully i l lustrated. Contained in SUPPLE�IENT 1 U 9 ti .  
Price 1 0  cents. For sale by M U D D  & Co.  and al l  news
dealers. 

TYPEWRITERS 
HALF PRICE 

We will  sell you any typewriter 
mane for olle half regular price, 
many for one quarter. Every m a
chine guaranteed in perfect ord er. 
TYPEWRITERS SOLD, RENTED, EX� 
CHA. NGED. Sent anywhere w ith priv
ilege of examination. Send for Ill. 
ustrated catalogue. 

Nationa l Typewrite r Exchan�e, g���'�!:;. 
Buy Telephones 

THAT A R E  G O O D· · N O T  " CH EA P  T H I N G S . "  
T h e  di1ference i n  cost is  little. We guarantee 

our apparatus and guarantee our tmstomers 
against loss by patent suits. OUI' guaran· 

tf-e and instruments are both good. 
WESTE R N  T E L E P H O N E  C O N S T R U C T I O N  CO. 

2 5 0· 2 5 4  South C l i nton St . ,  C h icag o .  
Laryest Manujacturers o f  Telephones 
exclusively in the United States. 

On Receipt 01' Ten Cents in Stamps ( practically 
25% of retail price) we will send you one o1' onr 

1 -2 I N C H  A U C E R  B I T S 

A fine cutting tool, perfect clearance. especially I!ood in 
bard wood and for end boring. Send tor Cir. S . ..<I.., jree. 

T H E  F O R D B I T  C O . , HOLYOKE, M ASS. 

B R O K E N  E Y E C LASS E S � 
never happen jf you sus .. 
pend them from one of 
these holders that grips 
���t1est .I'.i';k�� 11�:ta�m� 
released. Hook turns on 
a swivel. By maH IO cents. 
IUus. booklet jor the askl,ng, Jl\\showinfl other novelties that use 

�:te�':'Ji�I::er�X:!'�:�:: 
Rinlf Co., Box P Waterbury . ct. 

S C I  E N T I F I e  AMERICAN SUPPLE

�:�CA�nSu�;ti�E
b:�k

c�;;��e�a�f 
a\h�h�C��c�I��� 

10 cents. Also to be bad of newsdealers in all parts of 
the country. 

Acetylene Gas Lighting 
Reduced to the most Efficient. 
Safest� and Economical use. 

We claim for tbe NIAGARA 
the only Machine entirely Auto
matic in its action. Standard 
sizes from 20 to 150 lights. Larger 
SIzes manufactured promptly to 
order. Licenses granted for use 
in unoccupied territory. 

Correspond with tbe 
N IAGARA FALLS ACETY L E N E  

G A S  MACH I N E  CO . .  
Niagara Fal l s ,  O ntario,  Canada, 

DORMAN'S 
VULCAN IZERS 

are u sed a l l  over t h e  wor ld .  
Exclusive Manufacturers of  Steam Ma .. 

chines for Rubber Stamps. We also make 
Dry Heat Vulcanizer�. Complete outfits 
from ,10 to $1,000. A \l Stamp and Stencil 
Tools and Supplies. Brass and Steel Dies 
�i� �l�t8��p

o
ol:ri ki����S' E�t:b�!��� 1� - �..-.-.... 

Printing Presses, with complete outfits, 
from $1 to $100. IT Send fm- CataloQues. 

'.· H E  J. F. ''' . nOltlll A N C O .  
1111 Eo Pa,.eUe St., Baltimore. Md., U. S. A .  

Damper regUlator. G. F. Patterson . . . . . . . . . . . . . . . . . tnl'843 1 
B:g&J�Y �ov

S
e/�����r��"is: etc'.: <5: 'p: 'c�'y : : : : : : : : : : :  ::::X�� 

&�J'i���k��f{;;;�;llJ�;���r
,� '. : :  : '. ' . .. .. .. .. : : : : : : : : :  : : :  �:� 

Doubling silk or other threads, machine for • .  J. A. 
Dre�B1�:s

caBe', ·bu�ea·ti; etc:,' W.· :A:  ·V.· ijc;rter : : : : : :  �:+�g 
Drillin� machines, automatic stop for self-feed, 

A. P. Sibley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600.598 
Dumb waiter, Williams & McMorrow . . . . . . . . . . . . . .  600,759 
Dust guard and axle wiper • .  J. 8. Patten . . . . . . . . . . . . 600.797 

�f:Cr:i���i:�t,C��Tc�·r!?ke��:��lgrohali: : ·. : : : : :  �',i'� 
Electrodes for accumulators, making suI u ble 

metal , J .  J ulien . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6((),ti93 
Elevator. See BU<.:ket elevator. 
Elevator safety brake, E. A. Swain . . . . . . . . . . . . . . . . . fiO).825 End gate, D. Wilde . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  000.567 
Eng-ine. See Explosive engine. Gas engine. Ru-

tary engine. Rutary steam engine. 
Engine. W. H. Scott . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OOO.&�i 
Explosive engine, A. W intun . . . . . . . . . . . . . . . . . . . . . . . . t.iOU.H.W 
}'ace protector fur motormen, J. Bowen . . . . . . . . . .  tiOO,7llH 
Fan, car, H. B. Vaughan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t.iOU.814 

fi��rg��i��;���dL:l: ; ; ; ; : : : ; ; : : ; : : : : ; ; .: ; : : : ; ; ; :  ���� 
Ifence, wire. C. L. Etheridge. � . . . . . . . . . . . . . . . . . . . . . . . m>,6a9 
(i'ences. machine for applying vertical stay-wires 

in wire, E .  B. Willix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 600,569 
��ender. See Car fender. 
File cutting machine, A. Weed . . . . . . . . . . . . . . . . . . . . .  600,817 

t:H�e��U.ilv� R�b����� '. �'. �'. �.��l.S.�� : : : : : : : : : : : : : : : : : :  �:�W 
Fire alarm . automatic, R. J. Baker . . . . . . . . . . . . . . . . . 6[0,765 

t:!�� :ir:ln���:����o��M�t'a�e��.���� : : : : : : : : : : : : : : :  ��:� 
t:��I��ii�hga����l�l����.1�.�i� .. i�I�: .�'. �:. ����.I.�����: : ��:ni 
Folding table. Hock & Losier . . " . .  " " " , " ' " , . ,  . .  tJOO,b"9l 
�'ilrnace. See Boiler furnace. �melting furnace. 

Smoke consuming" furnace. 
Furnace, A. Dau ber. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6(0,516 
Furniture maker's clamp, J. I •. J anowski . . . .  " . . . . .  6OO,H17 
Galvanic battery, E. Habermann . . . . . . . . . . . . . . . . . . . tiOO,719 
Game apparatus, McClure & Bings . . . . . . . . . . . . . . . .  t.iOO,7;� 
Garbage treating apparatus, L. Rissmuller . . . . . . . . OOO.5U7 

g:: :�:���: 'Ii. t�z?-�I�du;,eii : : : : : : : : : : : : : : . : : : : : : : : ·  � �:¥�� 
Gas generating apparatus. acetylene, Villejeau &. 

.I!'rossard . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (j(Kl,!X�') 
Gas generator, acetylene, F. W. Hedgeland . . . . . . .  tW.614 
Gas generator, acetylene, H. Kuhn . . . . . . . . . . . . . . . . . 6(0 727 

8:;;' c��:r���� lallathein . . . . . . . . . . . . . . . . . . . . . . . . . . .  6(0,544 
Generator. See Gas generator. 
Geometrical block, A. Cowles . . . . . . . . . . . . . . . . . . . . . . . 600.610 
Glo.ve. boxing, H. B. Frazier . . . . . . . . . . . . . . . . . . . . . . 600, 779 
(lold plate for crown or bridge work, device fur 

swaging, 'V'. H. Baird . . . . . . . . . . . . . . . . . . . . . . . . . . . 6OO.fi04 
Gold separator, Fulcher ('£ Latta . . . . . . . . . . . . . . . . . . . . 600.579 
G rain elevator and conveyor spuut, Lee & 

Stucke!. . . . . . . . . . . . . .  , . .  , . . . . . . . . . .  ' ,  . . . . . . . . . . . . .  , 6OO.S:l5 
Guns, signal attachment for magazine, J.  \V. 

J ames . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600.787 
Handle. See sheet metal vessel handle. 
Handle sbield. W.  K De Witt. . .  , . , . . . . . . . . . . . . . .  600.6.17 
Harness adjuster. S. L. Cbubbuck . , . . . . . . . . . . . . " . , 600.573 
Harrow, E. E. W hipple . . . . . . . . . . . . . . . . . . . . . 600,6.18, 600,6.)9 
Harrow attachment, E. E. 'V' hipple . . . . . . . . . . . . . . .  600,662 
Harrow atta�hment, supporting �J. E. W!M8�i 600 663 Harrow attachment. wheeled, E. E. Whipple.' . . .  : 600:660 
Harvester, J.  O. V. Wise . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &0.666 
Harvester weIght equalizer. 'J. O. V. Wise . . . . . . . . . .  600.665 
Hat fal!ltener, H. L. Martyn . . . . . . . . . . . . . . . . . . . . . . . . . .  600.543 
Hat fastener. C. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600.6'22 
Head protector, H. B. Ifrazier . . . . . . . . . . . . . . . . . . . . . . . 600.778 
Heating plate or wall, D. Grove . . . . . . . . . . . . . . . . . . . . . .  600.526 
Hinge, shutter, rr. Ir. Langley . . . . . . . . . . . . . . . . . . . . . .  6(0,5-10 
Hog trougb. it. J. Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6OO,7f'l 
Hoisting machine. W. H. LewiS . . . . . . . . . . . . . . . . . . . .  600.729 
Hook. J. N. Moehn . . . . . . .  . . . . . .  . . . .  . . . .  . . . . . . . . .  . 600.548 
Horseshoe. cushioned, L. D. Saxton . . . . . . . . . . . . . . . .  600,555 
Horseshoe, naille�s, J. �"'. & C. J. Rupert . . . . . . . . . . .  600,744 
Horseshoe, two part, L. Dietrich . . . . . . . . . . . . . . . . . . .  6()),517 
Hose couplin�, A. L. Bailey . . . . . . . . . . . . . . . . . . . . . . . . .  600.505 
Ice cream freezer. A. T. Bagley . . . . . . . . . . . . . . . . . . . . .  600.571 
Inking pad. H. H. Norrington . . . . . . . . . . . . . . . . . . . . . . .  tffl,fi95 
Insect trap. H. Harig. . . . . . . . . . . . . .  . . . .  . . . .  . . .  . . .  . . . .  6OO,5.'lO 
Insect trap. H. C. Newton . . . . . . . . . . . . . . . . . . . . . . . . . . .  600,550 
Insulator su pport for electrical conductors, F. 

Benedict . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6(X),607 
J oint. See Railway raU joint. 
Key, H. S. Lockwoud . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  GOO.tilS 
Knltting machine needle, Huke & Weston . . . . . . . .  6(X).69'2 
Knitting machine take-up. ��. B. Wildman . . . . . . . . 600.568 \ 
Kniii.

i��������� ����;�. ��.����.� .��������i.S.l� •. . v:.'. 600,788 
Knitting machines. thickening thread and taking 

up mechanism for, A. N. Ames . . . . . . . . . . . . . . . . . .  tDl.761 
Knob. door, C. M. ·Brown . . . . . . . . . . . . . . . . . . . . . . . . . . .  6(0.849 
Lacing stud. C. H. Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . .  " tn).553 
Ladder. step. C. E. Lincoln . . . . . . . . . . . . . . . . . . . . . . . .  600,730 
Lamp, acetylene gas generating, C. L. & J. Zim-

merman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600,846 
Lamp, acetylene gas generating-, J. Zimmerman . . &X.I,630 
T .

anwhif���:.
l�.l�� . .  ��� . . ���������:: . �.

i�.I����.��. � tOO,S!7 
Lamp bracket. W. C. Homan . . . . . . . . . . . . . . . . . . . . . . . .  tiOO.535 
Lamp for liquid hydrocarbons, incandescent. P. 
Last; ��t;�.

e��lg: 'Pabst: : : : : : : : : : : : : : : ' : : : : : : : : : : : : : : :  �:l+� 
Levees, etc. , construction of, Jordan & Duncan . . . 1DJ,832 

t:�:�', ����t't�in�?��W.
kiI�;{ger: � : ". : : : ' : : : : : : : : : : :  �:1� 

Lock. See Door lock. Nut lock. Spring lock. 
Locomotive. ice or snow, W. H. Harvey . . . . . . . . . . .  1DJ,672 

t��!�lliel'. Idtl��eldoui�: : : : : : : : : : : : . : : : : : : : :  : : : : : :  �:749 
tgg� �:��ri:�d �:�·h���I

.
d
S: 'Si;eidc;n: : :  : : : : :  : : : :  : : :  �: 

tgg� �����i!������n
fiJ!�fce�J �ft�oiiovaii.: : :  : : : .520 

Mailing tube. can, or like article, E. Sands . . . . . . . . .  600,746 
Mailing tubes. cans, etc., manufacture of, E. Sands 600.745 
Marker. land. A. R. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . .  600,500 
Mercerizing under tension, Thomas & Prevost 

600,826. 600.827 
Metal, mechanism for handling molten, W. R. 

W ebster. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 600,566 
Metal tubes, apparatu5 for manufacturing, T. B. 

Sbarp. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600,681 
Meter. See Current meter. 
Mill .  See Quartz mill. Windmill. 
Mining machine, G. F. Myers . . . . . . . . . . . . . . . . . . . . . . .  600,838 
Motor. See Rotary motor. 
Mowing- ma·chine attachment, T. Ellenbecker . . . . .  600,716 
Musical instrument neck. 1!'. B. Bremerman . . . . . . .  600.507 

�!i�lg:l ::��YI���f�:f.
r\V��� 'D�·i:.� .�.����: : : : : : : : :  �:� 

�:6�g:'h�'I���ti: ri: \V�c1sw(;rib.: : : : : : : : : : : : : : : : : :  �:�1� 
��trg�.r,

eo,��ae&, �afy�;:.���: : : : : : : : : : : : : : : : : : : : :  �:g:� 
g�tb\i'��er�E�AS'a���iil';af: : : : : : : : : : : : : : : : : : : : : : : : :  �:;;t� 
Oil carrying shell, explOSIve, R. A. Hammond . . . .  600,581 
Packing, piston rod, H. Dods.. . . . . . . . . . . . . . .  . . . . . . .  600,576 
Pad. See Inking pad. 
Padlock. H. H. Voight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6OO.H27 

WE HAVE NO AIiENTS 
b u t  have sold direet t o  the con
sumer for 25 years at whole
sa.le prices, saving him the 
dealer's profits. Ship any
where for examination. 
Everything warranted. 
118  styles of Vehicles, 
55 styles of Harness. 
Top Buggies. ,36 to ,70 . 

... Surreys. :$5O to ,125. Carris.
�'ges, Phaetons, Traps, Wagon-

ettes, Spring-Road and Milk 
No. 71. Surrey Hr.rneslI. Price, 116.00. Wagons. Send for large, free No. 606 Surrey. Price, with curtains, lamps, sun· 

As good as sells for $25. Catalogue of all our styles. shade, a.pron a.nd fenders, $60. As good u sells for $90. 
ELKHART CARRIAGE AND HARNESS MFG. (JO. W. B. PRATT, Sec'y, ELKBART, IND. 

$4000 will purchase a Modern Wa,z-on 
Plant in cluding' l ands, buil�ingst 
ample steam power, machInery, 
shafting, pulley.:-i, belting, pat· 

����int����d:::
et�p����;n:b��f��t;:g���·y�I�rT��E1:f� 

buiJdings framed and can be taken down and plant 
moved, if de!'!ired, at m i n i mum expen�e. For particulars. 
address J. O. BROOKBANK. Execut.or, Driftwood, Pat 

CROOKES TUBE� AND ROENTGEN'S 
Photography.-The new p h otography as performed by the use Of Crookes tubes as a source of excitation. All  about Cr()okes tube� . SCIENTU'IC A M l<:RICAN SUPPLE .. MENT, Nos. l S I . 1 89, �3:-', �'l 3 .  �44, 7 9�, 7 9 a ,  9 0 a ,  9 0S, l Oa D .  1 0'> 4 ,  1 0.> a ,  1 0'> 6 ,  1 0 a 7 ,  also SCIENTIFIC AMEHICAN, Nos . .,., 8. t o  and 14, Vol. 74. The�e profusely i l lustrated SUPPLEMENTS contain a most exhaustive series of articles on Crookes tubes and t b e  experi ment!'! performed with them. Arnona- them will be found Prof. Crookes' early lectures, detailing very fuHy t h e  eXPHiments whicb so excited the world and which are now again exciting attention in connec· 
¥gtt:1::d ��l�����c���d�����iI ::�����fe

e:!�s each. 

THIS 
Adjustable DRAW I N G  Table 

H ardwood T o p  2 0 " x 2 8" 
delivered in United States for $8.00 

each. Is easilv adjusted, firm and 
durable. Send jar Oatalo(IUe to 

ADJ U STABLE DRAW I N G  TABLE CO.  
Office, Powers Opera Hou.e Block, 

G rand Rapids,  M i ch . ,  U. S. A. 

NO  MORE  " PO ISON  I N  THE  BOWL " 
.N 0 excuse for smoking foul pipes. 

The " Mallinckrodt " Patent Nicotine Absorb· 
ent and Ventilated Tobacco Pipe 

t: will render smoking a 
! _ ...... _I � bealthy enjOymeHt. rllry - it and you will become , =.::::::. convinced. See �o,tice, 

SCI. AM. of Au�. I, 97. 
.. . .  J: Manufactured onlv bv 

The H a rvey & Walls C o . ,  Stat i o n  E. P h i l ade l p h i a; P·a. 
and N o .  2 7 5  Canal Street,  New York.  

Il:1f'" lllustrated ( irculars .. S. A."  mailed on application. 

Distilled Water 
Preserves Health. 
Wby sbould people travel tbou
sands of mi les  and spend hun. 
dreds of dol l ars, to reach some 
heal ing spring, when they can 
h ave the only absolutely pure 
water at home ? 

The SanitarY Still 
plenty of water, dis· 

and aerated with steri· 
air, making it palatable 

sparkling, at trifling cost, 
on any stove,with neither trou· 
ble Bor labor. Write for booklet. 

� H E  CUPRIG R A P H  CO., 
138 N .  Green St., CHICAGo. I L.lIo 

TH I-� �E'V U R Hi'I'OI. COU�T .. at 

Regif'ters an accurate �count. of .work done o.n print· 
��Befr:���:nafi�a�a��\�:�: 'C���{��p to

ea
l�OOjO& :�� 

repeats automatically. Simple, accura.te, durable. Spe· 
ciaJ couuters to order. lIT Send jor C1.rc-ular. 

C. J. ROOT, Bristol, Conn., U. S. A. 

FOREIGN PATENTS 
The impo rtance o f  procuring foreign patents is 

often discovered by the American inventor after it 
is too late to secure them, and he suddenly awakes 
to the fact that his invention has already become 
public property in the most important co untries of 
Europe. or that some enterprising individual bas 
forestalled him and procured patents there in his 
own name. 

There are two important particulars in which 
the patent laws of most countries differ from the 
practice in the United States. First, it is neces' 
sary. in most countries, that an application for a 
patent be filed before or on t he dHY that the inven� 
tion is made p ublic ill any printed publication or 
in any other manner. Secondly, the first applicant 
procures the patent, whether he be the true in· 
ventor or not. 

The fol lowing information concerning patents 
in England. Canada, France, G ermany. Belgium 
and Russia will be valuable to inventors deSiring 
protection in these countries. 

E N C L A N D .  
The application should b e  filed before the invention becomes publicly known in the United Kin�dom, eithel by public use or by the publication uf a deSCrIption of th� invention in En�land, whether by means of the United States patent or In any other manner. As a rule, copie6 

of the United States patents are not deposited in the public libraries until about three months after the issue of the patent in this country ; but if the invention is simple. the description in the Official Gazette of the United States Patent Office, which becomes public in Enfland about ten days after the iB�me of the patent. wil be sufficient to invalidate any British patent appJied for subsequently. It is therefore expedient to file the 
�li��: tfJN��t��t��t laa\e:n\�art

a
i:�e

O�:tt\�� t���s:�r� 
under the provisions of the International Convention, 
to obtain a valid patent even after the issue of the 
!;it�� s���t;���tt�t

oFtYt�i���e 
tg: ��r&��tlg� i1n�l:3 

�}�!�8 fit������0�8Ptcit3i;yw'h��� �r ��e�8:�b�r��I�h�� 
��:n

flf��:EEIL�a[!;tni�t ���tl;getPn��ilt�)��ent in England, 
Great Britain is the home of most industries, has an 

rgo��gti-�o
iit

e�t� ���(d�nd is the greatest manufactur· 
iurther information may be obtained by sending fOJ 

our handbook entitled H Foreign Patent Practice." Sent 
free. 

CAN A D A .  
A Canadian patent may b e  applied for at any time 

within one year of the date of issue of the United States 
8!�e:Ja�r lii\�i�xg�Jh:rnet�1�!�e:e:�t� ���t 

tg�b��ri':t���� 
application as early as pOSSible, as the patent gives no 
������g�rfN:i��� ��{eEr!�O�rir�� i�aOa�:J: �:fo�� 
the application was flIed. The expense of procuring 8 
Canadian patent is very little, as the fees may be paid ill 
three installments, at intervals of six years. In case the 
inventor has not the means to proceed at once with 8 
���te�fi�n

p���n�, :e��v�i ��;a�e�;o
f��� itt�ovj:��n�l 

Issue of tbe United States patent for $5. 

F R A N C E .  
A French patent i s  valid only i f  applied for before tbe 

��it��g��n �h�e(�C:�Pi; �f ihl &�¥!��f�t�I�C::t�rit 
ith:�l. 

fore deprives the inventor of the privilege of securing a 
valid French patent. The only exception to this rule is 
re;���gi�h ���Efe08

vl�i���gI1c��1 tg�e
r��t:��a�!iyd���: 

ent eyen after the issue of the patent in the United 
States, provided such application is flIed within seven 
months of the date of FILING the United States case. 

The French are among the wealthiest and most pro-
��l��::efo�oR�� �ae:����e

in
a��t���s�ver eager to seize 

For fees, etc., see " Foreign Patent Practice." 

C E R M A N Y .  
A German patent sbould b e  applied for before tbe in. 

vention is publicly used in Germany, or before the in
vention is published in print in any country. Inventions 
which are novel only as to some detail should be pro
tected by a Gebrauchsmuster, as a patent for such minor 
inventions is often refused. 

Germany has a rapidly increasing population. and, 
�ci��t� �n

n���gp�.
as J�� ��B���c���?�! f���:e�ts ��! 

vast and have been enormously increased within the 
��:��::trye:i�·en�rn: fg�:n:iitC��!sf:b�\eh �t

e 
h�:::::� 

abroad. 
Paper fastener and hanger, P. J. A. Smith . . . . . . . .  600,559 
Paper feeding machine, C. D. Mattison . . . . . . . .  " . . .  600.736 T �������y�il:1>�:t:b�n�: J:, �: ,  �US8.�I.! .

: .. '.: : .. .. .. ..
.. : : :  �:�1 H 

B E LC I U M .  
A valid patent may b e  obtained at any time i n  Belgi-

Pencil sbarpener. S. 'b. Lincoln . . . . . . . . . . . . . . . . . . . . .  600,542 E 
Photomechanical plate holder. H. Goodwin . . . . . . 6(X).688 A 
Piano action. O. Scbeller . . .  " . . . . . . . . . . . . . . . . . . . . . . .  6OO.ti80 N 
�lg�'PI��� 1��cg?r�!r:r . . . . . . . . . . . . . . .  , . . . . . . . . . . . .  600.751 � 
Pipe tapping and connecting device, S. G. Howe . .  600,831 R 
�1�:;;'!·��'l,,��h�.Ps�

r
t��gia88: : : : : : : :  : : : :  : : : :  : : : :  : : :  �:f:J N� 

Plane. J. Brandell . . . . . . . . . . .  " . . . . . . . . " . . . . . . . . . . . . .  600.767 
Planter cbeck row attacbment. F. S. Brecken· , _________________ -----

�l�g�r_if.r�����?��son: : : : : : : : : : : : : : : : ; : : : : : : : :  !:� 
Pneumatic dispatch tube system. A. J ohnson . . . .  ti(X),53H 
Post. See Fence post. 
�g�d��nJ\:�ri�;IlJer��.en�i:anov·icli: : : : : : : :  : : : :  : : :  �:� 
Press. See Baling press. _ Primary battery. J. E. Fuller . . . . . . . . . . . . . . . . . . . . . . . .  600.850 
Protector. See }i�ace protector. Head protector. 

Tree protector. 
��:::g: �: }i: �.f:/g.i::� : : : : : : : : : : : : : : : : : : : :  : : : :

.
: : : : : :  �:�� 

��g'c��1:1. C��&l.i��: .�.�I
.
I
: .�.��������. � .� ���: : : �:�� 

Punching bag, H. B. }'razier . . . . . . . .  " . . . . . . . . . . . . . . .  600,777 
Punching bag and platform, pneumatic, H. B. 

F'razier. . . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . . . . . .  . . . .  . .  600,776 
Puncbing bag platform. H. B. Frazier . . . . . . . . . . . . . .  600.775 

���:I:'d!vi�e,
V$.nj���iterso·n : � : : . ' : : : : : : : : : : : : : : :  �:b� 

Pyrotechnic effects on water. means for produc-
ing. F. L. �'iedler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600.578 

P E R P E T U A L  M O T I O N  
A valuable series of papers giving all the c1assic fo�s 
of perpetual moUon apparatus. The litera�ure on . thIEI 
���j�F�:rn�o :o

e�h�tt�l\��'e�:s �l\i g�o����:nlnI��fi 
inventors . ' 00 illustrations. !:SCIENTIFI C AMERICAN 
�UPPLE"ENT, Nos. 1 1 30, 1 1 3 1 ,  1 1 33, 1 1 3a, 
1 1 36, 1 1 37" 1 1 38. Price. 10 cents e,,:ch. For sale 
by Munn & lJO. and all newsdealers. �end for new 
catalogue=-

. _________________ _ 

t\�n b��6�:� P\��li�f,p�����n
iAs:2�u�f�I�� �:n��v{h� 

issue of the United [tate8 patent does not prevent the 
grant of a valid patent there. If, however, it is possible 
to file t�e Belgian a�lication within seven months 
���e{ :Rf 6��� ft�e

t�:me 
nii�egt ��at��o�if�e�·J!l:i���� 

if be bad applied for tbe United States and Belgian pat· 
ents at the same time. 

Bel�ium is a densely populated manufacturing co un-
¥6J ��::ciP�t��e 

a(1fr%�)�n:h\��ef�s
r
t�s

a�e 
p��ry 

o�a�te
e 

Belgian possessions, a1fords a good market for Belgian 
manufacturers. 

R U SS I A .  
All applications i n  this country should be flIed before 

the invention becomes publicly known in Russia. 'Jlhe 
mere issue of the United States patent otfers no bar to 
the grant of a valid Russian patent. 

Russia's industrial development is now progressing at 
a rapid rate. and, encouraged by the government and. by 
foreign capital. new industries are constantly beI.ng 
established. Rusf'ia is destined to become the chlef 
suurce of supply of manufactured l(oc1s for a large 
pu:��uf��t�� ��f����iig� ���'for handbook on " For-
eign Patent Practice " (sent free) ,  address 

36 1 BROADWAY, N EW YORK. 

Pyroxylin compound, R. C. Schupphaus . . . . . . . . . . .  600,556' 
Pyroxylin sheets, manufacturing, Stevens & APPARATUS 

for Production and Manipulation of Light. Acetylene G.as 
���err�gfirn:�,

e��c ���aI�fJ;?r}���.
s and Animated PIC. Lelferts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600,824 

Quartz miH, Crain & Itorbes . . . . . . . . . . . . . . . . . . . . . . . . . 600,635 
Il.ack. See Curtain rack. Umbrella rack.. 
Rail joint plate and car replacer, A. W. Lewis . • • •  000,'l28 

«(Jon"nued on page :llQ7) 

J .  B .  DOLT & DO . }� t;�a'�:·�t�e��:�t\·c�:;, ?;rk• 
131 Post Street. San Francisco, Cal. Acetylene Hon.e Ligbt
IDe Sbow BooIWI, Broadway .... d Sl�h Street, New York. 
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