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A PETROLEUM MOTOR TRICYCLE. 

A motor su itable tor propelling a light road vehicle, 
to carry a si ngle passenger or two or more passengert>, 
and which f;hall be light in weight, inexpensive to con­
struct and operate, and not liable to get out of order 
in the hands of unskil led persons, has long heen sought 
for. The inventors of this country, 
as well as those of France, Germa­
ny, England, and other nations, 
have brought forward many plans 
and combinatio ns of devices de­
signed to llatisfy the above req uire­
ments, but in no case has a suffi­
cient measu re of success been at­
tained to lead to any general adop­
tion of such means of locomotion. 
With the more extended use of bicy­
cles and tricycles, which have be­
come so popular within the last 
twenty years, efforts have been spe­
cially directed to the adapt ation of 
a motor to the propulsion of a ve­
hicle of this description, the illus­
t rations herewith representing thE; 
latest work of one English inventor 
in this direction, Mr. Edward But­
ler, of Greenwich, England. 
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seat. The speed of the motor is regulated by a I handles actuating the front wheels, which move on 
th rottle valve lever, shown at one side, and over-heat - separate pi vot!l , amI the brake is applied to both of 
ing is prevented by water circulating through a radi- the8e w heels by It foot lever. 
ating tank over the dri ving wheel. The tank is of 3% I The diameter of the wheels is 32 inches, and the 
gallons capacity, but with a very la rge proportionate whole of th" frallling and the engine rods are made of 
surface. Steering is effected by a pair of rocking oval steel tubi ng. The weight of the machine is 280 

pounds. The arrangement of the 
parts is such that the motor is very 
compact, and it  is said to be readily 
and easily started, the electric igni­
tion not int roducing any difficulty. 

_ .•. -

In this  machine one gallon of pe­
troleum or benzolenE' �s designed to 
furnish sufficient power to accom­
pl ish a run of forty miles, at a speed 
of from three to ten miles per hour. 
At each side is a motor cylinder 
whose pistons operate in the four­
stroke cycle, that is, one stroke 
draws in the air and oil vapor, 
an 0 t h e r stroke com p'resses the 
charge, which is ex ploded at the 
third stroke, and exhausted on the 
fourth.· The pistons operate a crank 
shaft carried by the rear or driving 
wheel bearings, the hub of this 
wheel at one side inclosing a spe­
cially devised epicyclic gear by 
which the motion of the shaft is 
com municated to the driving wheel 
axle in t!le ratio of six to one. The 
shaft also I'.arries a fly wheel, mount­
ed to be as close as possible to the 
spokes of the driving wheel. The 
motor cylinders are each con trolled 
by a balanced rotating valve, and 
both (lyliuders are supplied 'with 
explosive mixture by drawin g air 
through an inspirator situated over 
a n  oil reservoir containing a supply 

of benzol ene, or a simi lar petroleum 
product. A valve regulates the oi l THE PETROLEUM MOTOR TRICYCLE IN OPERATION. 

The Great Siberian Railway. 

The great Siberian r a i I way, 
which will more closely connect 
Europe with the teeming millions 
of China, Japan, and Eastern Asia, 
will be commenced this spring. The 
total length of the l ine will be 4,810 
mi les, and the cost about thirty-two 
millions sterling. In case penna­
nent bridges are built OVer the im­
mense rivers Obi, Yenesei, Lena, 
etc. , the outlay will be IItill greater. 
The commercial and political im­
portance of this undertaking is <. 

greater than most people !;uppose. 
It will not only help to open out 
the immense resources o f  So uthern 
Siberia, but will enable Russia to . 
cOlUpete more successful ly for the 
Jap3;nese and Chinese carrying and 
import trade. Goods that are now 
sent by sea to Europe will ten years 
hence be carried overland into Eu­
rope, and a good deal of the Chi­
ne�e carrying trade will  go into the 
hands of Russia. A large port ion of 
tile rail way will run through mil­
l ions of acres of the finest virgin soil, 
over ilDmense rivers, in prilDeval 
forests which have never been cut, 
and through countries abounding 
in mineral and vegetable wealth. 
When the line is ready it  will be 
possible to work the rich gold, sil­
ver, iron, copper, and plumbago 
mines of Eastern Siberia, which 
have hardly yet been touched i n  
co nsequence o f  the scarcity of labor 
and the absence of machinery. The 
rich and fertile regions of the AllIoor 
aud Usuri, which boast of a cl imate 
as line as that of France, will then 

be open to colonists, and also mil­
lions of acres of land which are at 
the present moment almost un pop­
ulated.  By means of tb is ra i l way 

feed. and the m ixture of 
air and oil spray formed 
in the atomizer is vola­
tilized before distri bu­
tion to the cylinders. 
The compressed charges 
are alter nately ign ited 
by an induced current 

of electricity passing 
across terminals fixed 
in the cyl inder covers, 
the current being gene­
rated by a small single­
fluid battery under the 
seat. S top p i n g and 
startiug is effected by 
raising and lowering the 
dri ving wheel from the 
grouud by a foot lever, 
the weight of this por­
tion of the machine be­
ing t.hen t hro w n upon 
small caster wheels. In 
one of the views the 
dri ving wheel is shown 
raised ready for start­
ing, when the c r a n  k 
!'haft is set in motion by 
/1. handle b e  for e the 
driver mounts to hie 

. " 

A :PETi.OLJlJl1 1l0TO;a Ti.ICYCx,i TO lI.lJ5 FORTY MILES WITH ONE GALLON OF OIL. 

Russia w i l l  be able to 
con v e r t Vlad ivostock 
into a great naval and 
mi l i tary station like Se­
vastopol, and, if neces-· 
sary, pour several hun­
d red thousand troops on 
the Chinese frontier in 
less than three weeks' 
time. And last, and not 
least, among the bene­
fits which wi l l  accrue to 
maukind through this  
undertaking, will  be the 
possibility of visi ting 
China or Japan in about 
a fortu ight from Cen­
tral Europe, with all 
that comfort that is at­
tached to railway trav­
el ing in Russia.-FTom 
a C01'1'espondeut in 
Public Opinion. 

. , 
IMPURE or second­

grade paper pulp mixed 
with f u l l e r's e a r t h 
makes an e x c e l l  e n t 
I a g g i n  g for s te a IQ 
pipes. 
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Jtieutifit )meritlu. 
LOOKING FOB EKPLOYDJI'r, 

There are in the United. States, in this year 1891, 
five h undred thousand seekers tor work-a half mil­
lion people, of both sexes and all ages, looking for em­
ployment in gainful occupations-aud only 460,000 
places to be filled. This is the computation of Hon. 
Carroll D. Wright, United States Commissioner of 
Labor, and formerly for many years superintendent of 
labor statistics for the State of Massachusetts, an 
authority than whom there is none higher in this 
branch of investigation. The figures are based upon 
actual returns, from the census and other sources, of 
the total number of persons employed at different 
periods, and the increase of the population, showing 
an average percentage added yearly to the number of 
persons engaged in all occupations. That is, to keep 
up the integrity of the work of the country-to keep 
it up to its full average standard of progression, and 
fill up the places naturally made vacant-460,OOO new 
places will have to be filled, while the increase of the 
population shows that there will, in natural order, be 
500,000 applicants for these places, without counting, 
in either case, .. the great army of u'nemployed which 
through all ages bas h ung upon the outskirts of civil­
ization." Tbese figures are arrived at, not only by the 
ordinary process of division over a decade of years, 
but by sepaJ'8.te calculations based on tbe death rate 
and other elements. 

Wbat, then, is the duty of tbe boy or young man, 
impelled by a praiseworthy ambition, or forced by 
necessity, to seek occupation wbereby he may rise in 
the world, or at least make sure of a comfortable main­
tenance? It is evident from tbe bare statement of the 
case that the problem will be, as it ever bas been, a 
most serious one for a large proportion of the seekers 
for work. But there are other elements to be taken 
into tbe calculation. The figures given include women 
and cbildren engaged as well as men, and, according 
to the census of 1880, the employed in all occupations 
were 85 per cent male and 15 per cent female. In the 
different kinds of work, agriculture employed 44'10 per 
cent of the laborers, professional and personal service 
req uited 23'43 per cent, trade and transportation 10·41 
per cent, and ma.nllfacturing, mining, and mechanical 
industries 22 06 per cent. It will be seen, tberefore, 
that tbere is not only a great divel'llity of employments 
offered to the upcoming seekers for work-a wide range 
of industries. to which new additions are being daily 
made-but that the computation incl udes all probable 
candidates for work from the young of both sexes. 

In a competition that is so general. among competi­
tors u rged by motives of every degree of forcefulness, 
it can hardly be said tbat there is any inexorable law 
which decrees that only the mOl!t fit sball survive. It 
may well be, nevertheless, that the mauner of survival, 
the degree of succel!8 obtained by eacb, will, as a rule, 
be determined according as the competitors are most 
fit for tbe places they are moving forward to fill. The 
world is full of people not lacking in a certain degree 
of willingness to work, or in general intelligence and 
ability, but who yet appear to find tbe greatest dUB· 
culty in obtainin&r permanent employment. The 
trouble with most of them is that they have no special 
fitness for any particular kind of work, and tbis is 
what employers of labor are everywbere seeking, with 
a degree of particularity never before so marked as at 
present. In all the new industries so constantly aris· 
ing, expertness in the lines out of which these indus­
tries are developing is a vital necessity, or the pro· 
posed new departure is almost certain to be a fore· 
doomed failure ; and in all the old industries the di­
vision of labor has been carried to the minutest detail, 
to obtain tbe greatest perfection in the work and the 
utmost economy of production. General intelligence is 
an excellent qualification, a m ind disciplined to per· 
ceive things luminously and reason logically is of high 
abstract value, bllt in trying to obtain employment 
the question will be, What can you do? It does 
not so much matter wbat line of business or avocation 
one chooses, but the doing of more and better work 
therein than another matters everything. Tbe bum 
bIer the em ployment, entered into with tbe rigbt spirit, 
tbe more rapid as well as the more certain will be tbe 
advancelDent. Tbe foundations are thus deeply laid, 
whicb, with energy and right direction, will never fail 
to support a solid growth. 

We are constantly in receipt of letters asking advice 
for young men wishing to start in life in some trade or 
profession, but who are u nwilling to do tbat which lies 
before and all around them at tbelr hands. In most 
sucb cases it is impossible to give anything but tbe 
most general opinion, as the personal equation forms 
80 large a factor in tbe problem,but there is no placein 
tbis country wbere one canuot put his bands to some­
thing. Do what you can, wbetber it is to your fancy 
or not-anytbing in preference to remaining idle-and 
make it the etepping stone for sometbing better. Train. 
ing, skill, special knowledge, are only acquired by 
bard work, but the resolution which fails before a 
humble task not to one's liking is bardly to be counted 
upon to meet the more exacting calls of a higber reo 
sponsibility, and those who are wanting in the energy 
to do. and do earnestly, what is before tbem, would pro-
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bably be found very illy fitted for the bigber places 
they would like if the latter could be had simply for 
the asking. 

------------�.�,�.�.�.�-----------
MIlICellaneou. Note •• 

Smokeless powder and the results of its use in the 
battles of tbe future are being mucb discussed by mili· 
tary men. An enemy not concealed behind works 
will, there is reason to believe, be under considerable 
disadvantage with no smoke to cover bim. Especially 
is this likely to be the case now that tbe quick·firing 
beavy gun has been perfected. During the tt'sts reo 
cently lDade at the Colt factory at Hartford the newly 
improved Driggs-Schroder rapid·fire gun sent a quick 
succession of eight·pound projectiles with unerring aim 
at a target fou r  miles away. With the advance of cav· 
aIry not covered by the smoke of infantry fire till at 
least near to striking distance, the quick-fire gun is 
likely to do 80me terrible work, if not to lDake such 
cavalry advances altogether impracticable. Troops 
operating in the smoke of their own guns can often see 
across a field to the enemy wbile he cannot see them, 
as we can often see out of an enveloping fog bank 
which those at a distance cannot penetrate. Thus it is 
a serious question whether the use of smokeless powder 
by an enemy would not incline to his disadvantage, 
his adversary meantime being protected by a film of 
smoke. 

The modern warsbip has powerful engines. but she 
cannot !Dake speed, that is to say, for any distance. 
Compared with her engine possibilities. her coal-carry­
ing capacity is ludicrously small. The fact is notorious 
on the otber side of the water, and we have had 
recently abundant proof of it. This will accouut for 
the untiring efforts of the British Admiralty to secure 
a means of feeding petroleum or petroleum refuse to 
marine furnaces. This type of fuel, it bas been found, 
though requiring quite as m uch room as the present 
('10801 bunkers, will drive the sbip at least twice the dis­
tance. and it is hoped to make it yield three times 
as much engine·driving energy as its displacement of 
coal Another highly important attribute of oil fuel is 
that it requires few stokers, and being to a large ex· 
tent an automatic feeder, high temperatures could be 
maintained in furnace and boiler rooms, to the great 
advantage of steam making and yet without danger to 
life. 

Considerable success is said to be attending a series 
of tests now being made in the navy with a new elec­
trical code of night signals. Heretofore I!ignals have 
been· transmitted at night by passing a white light 
to the right and left over a fixed red light, tbe letters 
being formed by various combinations of the figures 1 
and 2, tbe first being represented by the right band 
and the second by the left hand movement. Unless 
the reader of such signals is at right angles to tbe line on 
which they are made, there is some confusion. In the 
present three incandescent lights are employed, red, 
white, and green, the same being each of US-candle 
power and fitted in a vertical line on a jackstay. An 
ordinary telegraph key is used to sbow or shut them 
off, following the Morse system. The green light means 
a dash, tbe red a dot, tbe white for a space, and all 
three for tbe end of a word. For day signaling the 
ordinary wig wag system of two fiags, a black to show 
against the sky and a white against the land, will be 
retained. 

,. •• t • 
A.ntl-PouUnc Lacquer for Ship.' BottODl" 

The United States Navy Department at Washing. 
ton has recently received from a lacquer manu­
facturer of Tokio, Japan, two plates of iron and steel 
respectively. each four feet square and covered with 
tbree coats of anti-corrosive and three coats of 
anti·fouling lacquers. These plates have been sub­
merged in tidewater at the New York navy yard, 
where they will remain for three months. It is said 
that the Japanese navy bas met with success in the 
use of lacquer as a protection to the hull of an iron 
ship, instead of paint, and an official recently returned 
reports very favorably on tbe subject. He is said to 
bave seen a vessel on which it had been used. and 
whose bottom had not been cleaned in nine months, 
wbile .. the lacquer was perfectly smooth and unbrok· 
en. and had afforded complete protection to tbe metal," 
The result of the tests of these plates will  be awaited 
with m uch interest. 

• tel • 
ONLY one year ago 00 per cent of tbe total trade of the 

Spanish Americas was controlled by Europp.an coun· 
tries. They still have 80 per cent of it, but they are 
fast losing their hold and the United States is edging 
in. The best evidence of tbis is tbat bal f of tbe intelli· 
gent people of Mexico are studying English. wbile 
many of our people are studyinll Rpanisb. Americans 
are starting stores and even factories in Mexico right 
along, and with wise legislation to help us we will soon 
have that trade under our control. Tbe Spanish 
edition of the SCIENTIFIC AMERICAN is an excellent 
medium through which merchants and manufacturers 
of every kind of goods can reach tbe best class of busi· 
ness people among tbe Spanish·speaking people of 
South America, Cuba., and Mexico. 
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Monolithic Conwtructlon. 

The buildings of the Stanford University at Palo 
Alto, California, have attracted wide attention by 
reason of their novelty, being modeled after the low, 
adobe, tile roof, mi88ion buildings of the Spanish­
American period. They are of stone, massive and 
necessarily expensive, though of great durability. 

A new and striking departure is to be made in the 
construction of the museum, which, next to the me­
morial chapel, will be the most important edi fice OIi 
the grounds; this bllilding, some 300 feet in length 
and 50 in width. with two wings, will be three stories 
in height, and the entire structure from foundation u p  
-walls, floors, and roof-is t o  b e  o f  concrete and twisted 
iron ; the whole edifice to be moulded into a single 
monolithic structu re, without seam. break. or joint. 

'.rhe fioors and roof wil l  not be as massive as might 
be supposed, though possessed of great supporting 
strength. The bars of twisted iron. embedded in the 
mass of concrete. are immovably held at every point 
by the enveJopmg material. and thus impart their own 
tensile strength to the concrete. which obviates the 
necessity for great thickness or heavy weight, espe­
cial ly since it is found that bars of iron subjected to 
cold twisting gain largely in tensile strength by the 
process. 

As with most simple but ingenious devices, the natu­
ral inquiry is, Why was not this mode of construction 
thought of before, permitting, as it does, the use of 
concrete where great tensile strength is required? 

In the Academy of Sciences, San Francisco, these 
fioors have projections over the central area of three 
feet or more. sustaining a railing and passageway for 
visitors, with no support beyond that of the embedded 
twisted bars. 

There would seem to be no good reason why this 
method should not be widely used for fireproof bu ild­
ings. The cost is found to be less than that of brick 
with steel beams, while the security and du rability of 
concrete structures-if, properl y built-admit of no 
doubt. 

Jtitntifit �tutritan. 
a greater portion of their heat. and a higher evapora­
tion per pound of coal will be reached. 

The ratio of grate surface to cylinder volume is one 
that will be larger u nder these new conditions. We 
have seen in the past, upon one road, and in engines 
of different cl asses built at the same time. grate areas 
varying from 4� to 77,4 feet to the cubic foot of cylin­
der c�pacity. The larger figure will be nearer that 
required in the future. 

One direction in which we may have im provement 
in working our enl'tines is in the character of coal used. 
Soft coal crushed into pieces of uniform size, well 
screened, gives much better results upon a fire than 
when broken by the fireman. It is of the right size to 
burn well, is free from either dust, large lum ps, or im­
purities. and while al lowing a thin fire, the air is di­
vided into m inute streams w hile passing through the 
burning fuel. so that the highest result is obtained. 
This crushing can be done at a small expense, and 
there is a good m arket for the increased proportion of 
slack or nut coal caused by such treatment. -Railway 
Mechanic. 

• Ie • •  
Electricity a Factor In Capital. 

.. No enterprise in the world." said a well known 
electrician, .. has increased within the last few years as 
rapidly as the business of electric lighting. The 
amount of money invested in electric light plant,s in 
this country to-day is $120,000.000, and it was only 
eleven years ago, you remember, that the light was 
first perfected. From the few lamps burned by Edi­
son at Menlo Park, in 1879, there have grown into pres­
ent use at least 125,000 arc lights and 1. 700,000 incan­
descent lights. " 

One of the most noticeable results of this remarkable 
growth, says Electric Power. is the increase in the price 
of platinum. Here is an incandescent lamp. You see 
the short strip of wire attached to the copper con­
ductor just at the top of the globe. Well, that is pla­
tinum. It connects the carbonized loop. and is one of 
the absolutely indispensable features of the lamp, 

• , • , .. because it expands at the same temperature and in 
Grate ArelUl. the same proportion as the glass globe. There have 

There is no doubt that at the present time we are been a good many experiments for the purpose of de­
passing th rough a transition stage in all that relates termining a substitute for platinum, but none has 
to the burning of coal in locomotives. This change been found, the experiments resulting in each in­
was introduced with the adoption of the extended stance in the u nequal expansion of the metal and the 
front end with its straight, open stack. The abolition glass, and the consequent breaking of the globe. Un­
of cones and nettings above the exhaust nozzles al- fortunately, every lamp requires a strip of  this 
lowed the use of larger openings and a slower draught metal. I say" unfortunately" because it has come to 
u pon the fire. The use in many cases of the Belpaire be extremely valuable • .  and the mines are not pro­
style of box above the frames, with its large grate I ductive. Moreover. they are situated in the Ural 
are'a, has further increased thE.' proportion of grate I Mountains and are practically inaccessible. As a re­
area to cylinder volume, and decreased corresponding- sult of this increasing demand and diminishing supply, 
ly the depth of fire which was carried. the price of platinum has advanced tremendously;  it is 

There are several points involved in the most eco- now almost as valuable as gold. Five years ago the 
nomical and successful use of ordinary soft coals under metal was seldom used in this country, being employed 
these new conditions which are often not sufficiently only in the evaporating stills for the concE.'ntration of 
considered. The first of these is the depth of fire sulphuric acid and in the mallufacture of jewelry. It 
that can be carried. Comparatively recent writers was then to be bought in the market for $3 and $5 an 
have commented upon the relative depth of fire that ounce. A year ago it ad vanced to $8 an ounce, six 
should be carried for hard and soft coal. It was form- months ago it had increased to $14. and I see by one 
erly generall y  conceded that hard coal was best fired of the trade journals that it is now goue up to $20, 
when from 6 to 15 inches ill depth, while a soft fire which is only a few cents less than to-day's gold quo­
should be carried at a depth of from 15 to 24 inches. tation. 
This relation might be, and probably was. proper in Platinum gets its name from the Spaniards. As 
the days of sharp exhausts, but with the softer blast early as the sixteenth century it appears to have been 
now u sed it would be im possible to get a sufficient noticed that the gold ore in the Spanish m i nes of 
amount of air through the fire, and a thinner fire is Darien included grains of a white metal endowed with 
consequently necessary. It is also a question whether the qualities of a noble metal, and yet distinctly dil­
we have got as far in the direction of a soft exhaust as ferent from silver. Its exportation to Europe was 
we shall soon. Experiments with the compound en- prohibited, because the Spanish government found 
gines already built seem to show that a better average that it might easily be used in the ad ulteration of gold. 
performance as regards evaporation can be got with For this reason it did not find its way to Eu rope until 
the slower blast which comes from the low pressure the middle of the last century, w hen it was known as 
cylinders than with the,sharper blast of the ordinary .. platina del Pinto "-the little silver from the River 
engine. Pinto. Since its'remarkable chemical properties were 

Another feature, to which more attention should be established in 1780, it has been discovered in New 
paid, is the area of air passages through the grates. Granada, San Domingo, California, Borneo. and in 
The fact is too often lost sight of that. the grate is merely portions of Canada. But the richest deposits are those 
a vehicle for carrying the fuel, and not the essential in the Ural Mountains, where the metal was discover­
feature in the actual combustion. The ohject should be ed in 1823, and where it has been successfully mined 
to have as little of it 8.11 can be done without letting the by the Russians since 1828, 
fire drop through. which latter condition has the double _ ' . ,  _ 
disadvantage of making large openings for bodies of A Lara-6 Export of Heavy Machinery. 

cold air to pass through, and by filling up the ash pan The Gatell Iron Works, of 50 South Clintoll Street, 
allowing the grates to burn out. Swaller and more- C hicago. builders of rock and ore breaking machi nery, 
numerous openings between the fingers of the grates recently shipped to Australia eight large rock and ore 
would obviate this difficulty. By having as free an air breRkers having a capacity equal to 9.000 tons output 
current as possible. with the openings approachin� the I per day. Four of these breakers go to the B roken 
neighborhood of 50 per cent of the total grate area. we Hill mine, one of the most extensive mines in the world. 
can work with the slowest possible draught and a light Upward of $5.000,000 was paid b y  this mine in di­
fire. In fact, a light fire m ust accompany a slow vidends last year, and it is claimed that upward of 
draught to make any air pass through the. coals. four million tons of ore are now in sight. The other 
Another advantage from the slow draught is that with four breakers go to the government of New South 
it  the temperature immediately above the gra.tes will Wales. where they will be used in prod ucing rock bal­
not be as h igh. and there will be less danger of the last, etc. , along the lines of railroad, which are there 
formation of clinkers, which are so troublesome in owned and operated by the government. As il lustrat­
sticking the grates. This lower tem peratu re at the ing how easily com mercial transactions are carried on 
grates will make no difference in the temperature of the with the Antipodes, it is suggestive that in less than 
burning gases driven from the top of the coal. Another sixty days from the time this order was placed by 
advantage from the slow draught is that the prod ucts cable, the eight car loads of machinery were on dock 
of combustion passing through the tubes wi l l  give up in Sydney. 

97 
Opal" In Wa81llngton. 

A discovery of opals has recently been made near 
Moscow, in the State of Washington, close to the Idaho 
line. A number of the gems have been brougbt to this 
city and cut, showing a more brilliant play of colors 
than those obtained from Mexico. They are whiter 
and without the yellowish tinge of the Mexican gems. 
Some of them appear to be harlequin opals. on w hich 
the patches of color are made angular and variously 
tinted but evenly distributed. Others show deep green 
fiashes of color, like those called lechosos by the Mexi­
cans. One, a very large specimen, has been examined 
by a very skillful lapidary, and other competent 
part.ies, who are of opinion that it was the largest and 
most valuable precious opal in the rough that has been 
brought to this city. 

The recent find was made in a wheat field where 
men were digging a well, and at a depth of four feet 
they came upon this deposit. Specimens have been 
shown to us by Melville Attwood of this city. Speci­
mens of basalt wacke, the inclosing rock or matrix of 
tbe opal, came with the gems. Mr. Attwood has pre­
pared a section of the matrix for microscopic examina­
tion, by which he identified the substance. 

No special work bas been done on the claim this win­
ter, owing to the snow, so that the extent of the de­
posit is unknown. Some of the gems are quite large 
and pure; and. in fact, all of them are of very good 
quality and quite h andsome, excelling in beauty and 
luster those from Mexico. 

MORt of the opals come from Hungary, Honduras, 
Mexico, and Queensland. Those from Hungary are the 
finE!8t and most valuable. The Honduras mines are 
litHe worked, and the opals seldom reach the market. 
The opals of Mexico are well known throughout the 
world. although they do not ran k  in val ue or durabil­
ity with those from Hungary. 

It is not generally known that there are several 
places in the United States where opals have been 
found, most of them, however, small, colorless, and of 
little value as' gems. Mr. G. F. Kunz, gem expert of 
Tiffany & Co. , New York, in his recently p ublished 
work on .. Gems and Precious Stones," speaks of opal 
showing a bril l iant play of rainbow colors, either of the 
noble or fine opal variety, having been observed in the 
United States only, near John Day River. Crook 
County, Oregon. The specimen found there is trans­
parent, grayish-white in color, with red. green, and 
yellow fiames. The play of colors equals in beauty any 
Mexican material, and it is the first opal found in the 
United States that exhibits color. 

Mr. Kunz says that this strikingly resembles and has 
the absorptive properties of tabasheer, the variety of 
opal which is formed in the joints of the bam boo and 
which is used in India for medicinal purposes. .. Un­
doubtedly," he says, .. better material of the same 
kind exists where this is  found." 

A beautiful fire opal without any opalescence occurs 
in a small vein about one·fourth inch thick and two 
inches square from Washington Co. , Ga. Common 
opal in small m asses of greenish and yellowish white 
color, with vitreous l uster, are found at Cornwall, Pa. , ' 
also at Aguas Calientes, Gibson Gulch, Idaho Springs, 
Colorado, of a brownish color. 

Professor William P. Blake, in his catalogue of Cali­
fornia minerals (1866), wrote of a rich white variety of 
opal found at Mokelumne Hill, Calaveras Co. , Cal. , 
and on Stocktou Hill, Chile gulch, opals were found in 
a thin stratum of red gravel at a depth of 345 feet. 
These stones were thought to have a market val ue, 
but really had none. A milky white variety similar to 
these and without fire is found 30 miles south of Mt. 
Diablo, Contra Costa Co., also in the foothills of the 
Sierra at the Four Creeks. 

Nothing however with the opalescent luster and fire 
of these Washington opals has. as far as we are in­
formed, been found before in the United States. As 
to the extent of the deposit. that is yet to be deter­
mined. 

Opal is a native amorphous h ydrated silica, the same 
mineral as quartz with the addition of s ix or seven per 
cent of water. It is never found in a crY!ltallized form, 
occurring in masses having a conchoidal fracture. It 
has a vitreous luster, sometimes inclin ing to resinous 
or pearly, an d white, green, yellow-brown or gray color, 
according to the foreign substances present. Hard­
ness, 5'/Hl'5 ; specific gravity. 1'9-2·3. 

The varieties of opal are distinguished according to 
their color and other physical properties. Precious or 
noble opal, l ike the Washington, is  generally white or 
colorles s and exhibits a rich play of colors-green, red, 
blue and yellow, of various shades. When large and 
exhibiting its i ridescence in perfection, it is a very 
valuable gem. Fire opal is a transperent opal col­
ored hyacinth red to honey ano wine yellow by fer­
ric oxide ;  occurs at Zimapan, in Mexico. The com mon 
opal is of various colors, but without i ridescence. The 
formation of opals is due to the solubility of amorphous 
silica in water, especially in hot water, containing car­
bonic acid. the silica being dissolved out by spring 
waters from decomposed silicates and deposited under 
favorable circumstances in a state more or le88 ap­
proaching to purity.-Min. and Sci. Press. 
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AN IMPROVED TELEPHONE. 

The illustration represents a telephone designed to 
transmit a great volume of sound over long distances, 
and in which the transmitter is not liable to derange­
ment. It has been patented by Mr. Eloy Noriega, box 
516, city of Mexico, Mexico. The tranblllitter, shown 
in Fig. 2, has a diaphragm inclosed in an elastic band, 
annular carbon electrodes being placed upon screws 
passed through the diaphragm, one of these electrodes 
being movable npon the screws, while the other is 
fixed, and vibrates with the screws as they are moved 
back and forth by the diaphragm. A cylindrical car­
bon block is supported by a metallic stud to project 
loosely within the annulal' electrodes toward the dia­
phragm, the rear end of the stud having a threaded en­
gagement with an insulating piece in the back of the 
diaphragm cell. One branch of a double conducting 
cord is connected with one of the screws through the 
diaphragm, and the other branch is connected with 
the stud. In the receiver, shown in Fig. 3, the mouth­
piece has a laminated diaphragm formed of a number 
of thin sheets of iron. The poles of a polarized magnet 
are inserted in the diaghragm cell to within a short 
distance of the diaphragm, and the bobbins attached 
to the poles of the magnet are connected in series and 
their terminals connected with the binding posts pro­
jecting from the cell. Within the box, shown in Fig. 
1, is a polarized vibrat.ing bell of the usual description, 
ano a magneto-electric machine for operating the call 
bells. In the cover of the box is an induction coil, the 
primary wire of which and the electrodes of the trans­
mitter are in the circuit of the battery, one terminal of 
the secondary wire connecting throngh the hinge of the 
box with the ground wire, and the other terminaf be­
iug connected electrically with one of the binding posts 
on the top of the box. In one side of the box is pivoted 
an angled lever forming a support for the receiver, the 

NORIEGA'S TELEPHONE. 

inner arm of the lever being connected with a spiral 
spring, electrically connected through a stud with one 
terminal of the induction coil, while in t.he path of the 
inner arm of the lever is a contact point, electrically 
conRected with the transmitter. One terminal of the 
magnet of the polarized bell is connected with the 
ground wire and the other terminal is connected elec­
trically with one terminal of the magneto machine, the 
remaining terminal of which is connected with the line 
wire. In using this telephone, �ounds uttered in the 
mouthpiece of the transmitter, causing the diaphragm 
to vibrate, vary the contact of the annular carbon elec­
trodes and the cylindrical electrode, and correspond­
ingly vary the current in the circuit_ The electrodes 
are made of binoxide of manganese, graphite, tar, sul­
phur, and water, formed in moulds and subjected to a 
strong pressure, the mass then being heated to a high 
temperature, in a manner similar to that followed in 
vulcanizing rubber. 

•. e .• 

The Famous Death Valley, Cal. 

Several correspondents have called our attention to 
an error in the SCIENTIFIC AMERICAN of January 17, 
by which this desert region was located in Colora.do 
instead of California. The nalUe refers to one of 
several sections near each other, whose exact delimita­
tions have not yet been marked upon the government 
maps, but which cOlUprise some of the most unpromis­
ing Jands to be found anywhere. What is known as 
Death Valley, and the Amargosa Desert and .. sink" 
of the Amargosa River, are in Jnyo and San Bernar­
dino Counties, southeastern California, these desert 
regions also extending into Nevada, in the neighbor­
hood of the Ralston, Mohave and Colorado deserts. 
For lDany hundreds of square miles there are only 
isolated farming spots, the valleys being mostly sandy 
desert wastes, generally terminating in au alkaline flat. 
According to the government survey of 1871, "the 
eastern slope of the Telescope Range makes an exceed­
ingly abrupt descent of fully 10,000 feet into Death 
Valley, the area due east from Telescope Peak being 

I titntific �lUtri,au. 
below sea level." The information which will be af­
forded by a complete survey of this region, such as is 
now on foot, will be looked for with mucn interest. 

• • • 

Tile Greatest of Copper lliines. 

President Agassiz, of the Calumet and Hecla Mining 
Oompany, has made the statement that, in his opinion, 
the mine of which he is the chief officer can be con­
tinued in existence for a period of forty years at an 
annual production of about double its present output. 
At the end of that time it may be assumed that the 
supply of ore upon which it depends will have been 
exhausted. Looked at from the present standpoint, 
it may seem that an output of double the present 
volume would be a fair and ample average of the pro­
bable future production; but when one takes into ac­
count the enormous increase that has been made in 
the use of copper, and the probable extension of that 
increase, due not only to the growth in population, 
but the introduction of new electrical devices of all 
kinds, the estimate llIade by President Agassiz of 
what the futul'e yield of his llIine will be seems a low 
one. We are inclined to believe that unless great 
changes occur, the Calumet and Hecla mine in the 
year 1900 will be found producing three or four times 
as much copper as in the year 1890. This will of 
course cut down the possible life of the mine, assuming 
the correctness of Presideut Agassiz's estimates, and 
thus although large returns will be paid in the inter­
val, we should say that in twenty-five.years from this 
time there would be very little life left in this great 
mining property. The Calulllet. and Hecla has paid 
$34,500,000 in dividends.-Boston Herald. 

.... 0 .. 

The Electrical 'rreatment of Wine. 

For some time past a small 8 horse power experi­
mental plaut, due to M. De Meritens, has been in ope­
ration at the Bercy works of MM. Pollet, where M. De 
Meritens' method of treating wine by electricity has 
been exhaustively tested and pronounced satisfactory 
by competent authorities. The dynamo employed is a 
25 volt alternator, having a frequency of 116. The wine 
to be treated by electricity with a view of increasing its 
.. keeping" qualities is passed through a. slIJall tube 
containing a series of silver disks connected to the 
poles of the alternator. 'rhe wine as it flows through 
the tube is thus traversed by a rapidly alternating 
current, which it is supposed destroys the ferments. 
The experimental plant is capable of treating 22 gallons 
of wine per hour. The process has been tried on wines 
of all kinds, and the results .have been most marked 
with the light Algerian wines, whose bad" keeping" 
qualities have hithert.o prevented their exportation. 

••••• 

Locks Used on United States Mall Pouches. 

"It is a very risky thing nowadays for a Illail agent 
to interfere with the lock on the mail pouches ill his 
care," said Assistant Postmaster Gayler to a W01'ld re­
porter, as he handied a burnished copper lock which 
lay upon his desk. .. This lock makes it practically 
illlPossible for any interference to go undiscovered. Ex­

amine this lock, and you will see that each time you 
turn the key, the register moves up one number. I 
lock it on the number 1,234. Now you unlock it. See, 
the number is now 1,235. And you cannot get it back 
to the first number, do what you may. All our locks be­
gin at 1 and stop at 9,999, giving them a life of service 
of thirty-three years. When the last number is reached 
the lock will not work any more unless it is sent back 
to the factory and' upset.' This fact was unknown 
to the route agent who ran between Altoona and Har­
risburg in 1881, when the lock was first adopted by the 
government. He had no difficulty in procuring a key 
to open the lock, and figured that he could manage to 
go through the contents of his pouch, and by the use 
of a turning lathe, which he took in the car with him, 
he could soon send the numbers flying till he would 
get back to the number charged against him on leav­
ing the post office at Harrisburg. It was Illail lock No. 
102, registered out on No. 23. After going through 
the contents of the pouch and getting a good swag he 
placed his lock in the lathe and commenced to turn. It 
didn't t.ake very long to make 9,000 revolutions on the 
lathe, but when the lock refused to go past 9,999 the 
fellow got frightened and, throwing his booty down 
on the floor of the car, he jumped off and took to the 
woods. This was a warning to others, and we scarcely 
ever hear of any attempts to tackle this lock. It is 
the best kind of a protection against so-called honest 
fellows who don't mind stealing a few hundred if they 
risk nothing-fellows who are in positions of trust. 
It siUlply keeps watch, and if one of the men acts dill­
honestly, it just tells on hi III. That's all. But it tells 
every time and can't be hribed" 

...... 

A Huge Gold Nugget. 

At a recent Illeeting of the Geological Society, Lon­
don, a model of the largest gold nugget yet found in 
Western Australia, known as the" Little Hero," weigh­
ing 330 oz. 8 dwt., found at Shaw's Fall, 200 miles 
froUi Roebourne and 80 from Nullagine, at a depth of 
eight inches, was exhibited by Mr. Harry Page Wood­
ward, F.G.S. 

AN INEXPENSIVE BROOM HOLDER. 

A simple form of �roolll holder, which may be readily 
llloved from one place to another, and hung upon a 
vertical support where desired, is shown in the illustra­
tion, and has been patented by Mr. J. H. Allison, of 
New Vienna, Ohio. It is preferably formed of a single 
piece of galvanized wire, or wire coated with any suit 
able non-oxidizable material, beut to form supporting 
limbs wherein the head of the broom lllay be se",ted, 
the middle portion of the piece of wire resting upon the 
face of a bracket board, while its end portions are 

formed into return curves 
having each an eye for the 
reception of a screw. The 
holder is thus readily se­
cured to the bracket board, 

ALLISON'S BROOM HOLDER. 

a hole in which permits the board to be readily hung 
upon a screw or nail in the wall. 

.. ..... 

A SPINDLE SUPPORT AND DRIVING DEVICE. 

According to the device shown in the illustration the 
spindles are supported to be cOllveniently operated by 
a belt traveling across the frame of the machine, 
means being provided for maintaining a uniform ten� 

sion on the bolsters and spindles. It is a patented 
invention of Mr. Joseph Duffy, No. 48 Wayne Ave­
nue, Paterson, N. J. Figure 2 is a partial pJan view, 
showing how the bolsters and spindles are mounted 
with reference to the belt, and Figure 1 is a bro­
ken vertical section, showing the construction of the 
bolster and the spindles mounted in it. The bolster 
has a horizontal body portion, with vertical arms 
at its outer ends in which are mounted the spindles, 
the extreme lower ends of the spindles being formed 
into pivots resting in sockets in the bolster arms. 
Fixed centrally to the under side of the bolster is a de­
pending trunnion, turning in suitable bearings in the 
rail of the spinning frame, a depending portion of the 
trunnion carrying a spiral spring pressing upward 
against the bearing to give the necessary tension to the 
bolster. Upon the upper side of the bolster is a boss, 
having a. suitable cover, and with a vertical bore com­
municating through a horizontal bore with recesses in 
the vertical arms in which the spindles are mounted, 
whereby oil may be supplied to lubricate the lower 
bearings of the spindles. Fixed to the spindles are hol­
low whirls fitting over the upper ends of the vertical 

DUFFY'S SPINDLE SUPPORT AND DRIVER. 

arms of the bolster, the lower ends of the whirls having 
lateral flanges adapted to support a belt, by which the 
whirls and spindles are rotated. The spindles are so ar­
ranged in the frame that the belt will press firmly against 
the whirls, and motion will thence be transmitted to 
the spindles, the oscillating of the trunnion causing an 
even pressure to be brought upon both whirls of a bol­
ster, thereby imparting the same speed to each spindle 
and the 8ame twist to the yarns. This device is also 
designed to double the capacity of each pulley, as, by 
means of the oscillating bolster, each pulley drives 
eight spindles, each of which bears with an even pres­
sure upon the belt, thereby imparting an even twist to 
all the yarns spun. 
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The " Potato Cure." 

Reader,; may remember the article which went the 
rounds of the various medical journals about a year 
ago, which h i ghly extol led the v i rtues of potatoes as a 
remedy in cases where foreign bod i es had been taken 
i n to the stomach. The explanation of this lay in t he 
fact that the potato leaves a large residne in the i ntes­
tine which passes on and increases the amount of freces 
to a considprable extent ; the foreign body is enveloped 
in this, and any sharp corners or angles which it may 

possess are kept from inj uring the delicate mucous 
membrane of the stomach and intestines. To accom­
plish this end large quantities of the vegetable m ust 
b� eaten, and potatoes are given in every conceivable 
form. fl u ids being avoided as m uch as possible. The 
foreign body t h us passes out without, inj ury to the ali­
men tary canal. At the time this remed y was brought 
to gAneral notice several cases of recovery by its u se 
were also noted. As the idea appears to bA a very sen­
sible one, we take occasion to abstract from the report 
of a case, remarkable i n  some respects, which was re­
cently published in the Medical Record. 

The case is reported by D r. Ed ward Pisko, of New 
York, and is that of a child not quite one year old, who 
had swallowed a scre w ona inch in length. The screw 
passed on into the stomach, and did not seem to be 
giving much t rouble when the patient was first seen. 
To avoid both a laparotomy and the danger of intesti­
nal perforation, the aid of the potato was in voked, in 
s pite of the ten dAr age of the patient and the fact that 
it  bad j ust bepn weaned from the breast. Potatoes 
were given i ll e very form, and white bread dipped i n  
milk, but n o  fluids. T h e  child continued well, and on 
the fifth day, after the ad ministration of a slight laxa­
ti ve, the screw was passed envelopAd in freces. There 
was no apparent inj ury to the stomach, and no intesti­
nal catarrh, and the child's general health remained 
unaffected. The i nteresting feat ures of the case are 
the brilliant success of a most unassuming re med y and 
the fact that the patient was so young, and scarcely 
weaned . 

Pisko also relates the following case, which he saw 
in Al bert's surgical clinic at Vienna : 

A boy ret. 6 years, who, two years previously, had 
swallowed a nai l ,  which at that time was rem oved by 
gastrotomy, was brought there agai n with a nail (6 cen­
timeters long) in his  stomach. This time the " potato 
cure, " which had been i ntrod uced in the meautime, 
was used, with the result that on t h e  ninth day the 
nail made its appearance per vias naturales. 

It would seem that w� are not yet acquainted with 
all the possibilities of the luscious tuber, since it even 
bears off the palm from laparotomy.- Weeklll Medical 
Review. 

.. . . .. . 
Death Kates oC the World's Largest Cities. 

$citufifi t !mtricau. 
PORTABLE PARLOR FOUNTAIN AND FLOWER STAND. 

The ann�xed engraving, taken from the Vienna. 
Gewerbe Zeitung, il l ustrates a fountain consisting prin­
cipal l y of two eq ual sized basi ns, each containing a 
spraying nozzle and an outl9t pi pe, the spraying naz­
zles being connected by two rubber pipes with the oui­
let pipes, as plainly IIhown iu the seetienal view. 

PORTABLE PARLOR FOUNTAIN AND FLOWER STAND. 

The basi ns are supported on s uitable holders con­
nected with each other by parallel levers fulcrumed on 
the flower stand. A weight is adapted to be h ung on 
the lower end of the holder containing the em pty basin 
to counterbalance and to hold the filled basin in an 
uppermost posit-ion. The water flows from the filled 
uPl?er basin through the outlet pipe to the spraying 
nozzle of the lower basin, and is  proj ected quite a dis­
tance up into the air, to fall back and grad ually til l  the 
lower basin. When this is accompl ished, the u pper 
basin has run empty and the counterbalancing weig-ht 
is now hung on the holder of the empty upper basin 
so as to change the position of the l evers, and conse­
quently the basins ; that is, the filled basin assumes an 
u ppermost position, while the em pty one swings down­
ward. The water now flows from the upper basin to 

99 
Subterranean Fires. 

Some idea of the terror of volcanoes may be gathered 
from an account of an eruption in one of the Hawai ian 
islands, as graphically descri bed in the London Budget, 
when the crater was filled from five hundred to six 
h undred feet deep with molten lava, the i mmense 
weight of which broke through a subterranean pas­

sage of t wenty-seven miles and reached the sea, forty 
miles distant, in two days, flowing for three weeks and 
heating the water twenty miles distant. 

Rocks melted like wax in its path ; forests crackled 
and blazed before its fervent heat ; the works of man 
were to it but as a scroll in the flames. 

Imagine Niagara's stream, above the brin k  of the 
fal ls, with its dashing, whirling, madly raging waters, 
h urrying on to their plunge, instantaneously converted 
i n t,o fire-a gory-hued river of fused minerals ; volumes 
of hissing steam arising ; sm oke curling upward from 
ten thousand vents, which give utterance to many 
deep-toned m utterings and sul len, confined clamorings :  
gases detonating and shrieking a s  they burst from 
their hot prison house ; the heavens l urid with flames ; 
the atmosphere dark and oppressive ; the horizon 
murky with vapors and gleaming with the reflected 
contest. 

Such was the scene as the fiery cataract, lpaping a 
preci pice of fifty feet, poured its flood upon the ocean . 
The old l ine of coast, a mass of compact, indurated 
lava, whitened, cracked and fell. The waters recoiled 
and sent forth a tempest of spray ; they foamed nnd 
la�hed around and over the melted rock, they boiled 
with w h ite heat, and the roar of the conflicting agen­
cies grew fiercer and louder. The reports of the ex­
ploding gases were distinct.ly heard twenty-five m iles 
distant, and were likened to a whole broadRide of 
heavy artil lery. Streaks of the in tensest light glanced 
like l ightning in all directions ; the outskirts of the 
burning lava as it  fell, cooled by the shock, were 
shivered into millions of fragments and scattered by 
the strong wind in sparkling sho wers far into the 
country. Six weeks later at. the base of the h i lls the 
water contin ued scalding hot and sent forth clouds of 
steam at every wash of the wa.ves. 

. ,  . . . 
A. NeD" Industry Cor Su nderland, England. 

The npgotiations which have been taking place for 
some time past between the River Wear commissioners 
and the Anglo.American O i l  Company have at length 
been brought to a satisfactory conclusion, and, before 
long, a new and very extensive industry will be estab­
lished in Sunderland. Thp Anglo-American Oil  Com­
pany is  one of the largest concerns in this  cou ntry or 
America. It owns large oil wells in Pennsylvania, 
besides a fleet of specially constructed steamers for the 
con veyance of oil across the Atlantic. The company 
intends to erect works at Hendon, near Sunderland, 

Following are the v ital statistics for a n u mber of the 
principal cities of the world, compiled to December, 
1890 : 

.,.........-�.....,.-�..,-...------...,....."...---_--.---.... I covering about two acres of ground, which will com­

AMERICAN. 
Estimated 

PreBent 
Population. 

New yOM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,655,598 

Baltimore . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  455,427 
Boston . . . . . . . . .  . . . .  . . . . . . . . . . . . . . . . . . .  446,507 

Brooklyn . .  . .  . . .  . . . . . . . . . . . .  . . . . .  . .  . . .  853,985 
Chicago . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,100,000 

District of Columbia (Washington) .  . .  . . . .  .250,000 

New Or)eans . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 254,000 
Philadelphia . . . . . .  . .  . . . . . . . . . . . . . . . . U164.277 
San Franci8co . .  . . . . . . . . .  . . . . . . . . . . . . . . . .  300,000 
St. Louis.  . . .  . . . .  . . .  . . . .  . . .  . . . . . . . . . .  . . . . .  460,(,00 

FOREIGN. 

Annual 
Death Rate 

per 1,000. 

22'22 
19'31 
23'64 
22'41 

16'93 

48 48  
18'97 
20'23 

15'02 

London . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' "  4,421,61H 21'1 
Liverpool . . . . . . .  . . . .  . . . . . . . . . . . . . . . . . . .  61:l,463 21'9 
Bll·mingham . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  461,865 18'5 
Manchester . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . . .  . . . . .  379,437 27'2 
Glasgo w . . . .  . .  . . .  . . .  . . .  . . . .  . . . . . . . . . . . . . .  530,208 22'4 
Dubl i n . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . 353,002 25'5 
Copenhagen . .  . . . . . . . . . . . . . . . . . . .  307,000 20'7 
Christiania . .  . .  . .  . .  . .  . . . . .  . .  . .  . .  . .  . .  . .  . . .  143.300 20'7 
Stockholm . . . .  . . . . . . . . . . .  . . . . . . . . . . . . . . . .  236,350 18'0 
St. Petersburg . . . . . . . . . . . . . . . . . . . .  . . . . . . .  924,466 24'7 
Amsterdam . . . . . . . . . . . .  . . . . . . . . . . . . .  . . .  403.083 19'2 
Rot.terdam . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . .  197,723 18'6 
Antwerp. . . .  . . . .  . . . .  . . . .  . . . . . . . . . . . . . . . . . .  232,418 26'1 
BruBseh" . . . . . . .. . . • • • • • • • .  . . . • • . • .  . .  . • • • • .  182,275 25"7 
Paris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,200,945 24'61 
Rome. . . . . . .  . . . . . . . .  . . . . . . . . . . . . . .  . . . . .  393.496 23'9 
Venice . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  156.515 31'5 
Berlin . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . .  1.575,485 17'1 
Munich . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  . . .  298,000 30 2 
Prague . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  314,425 21'99 
Vienna . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  82'�.176 23'0 
Buda'Pe8th . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  442,787 
Bombay. . . . . . . .  . . .  . .  . . . . . .  . . . . . . . . . . . . .  773,196 19'78 
Calcutta . . . . .  . . . . . . . . . .  . . .  . . . . . . . . . . . . . .  433.219 21 '5 
Madras. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  398,777 35'0 
Cairo . . . . . .  . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . 374,888 ;W8 

-Fire and Water. A CURIOUS TOMBSTONE. 

Estitnated Population Cor 1 900. the spraying n ozzle of the lower empty basin, and is 
The estimate of the population of the United States sprayed to acc u m ulate i n  this basin. 

for the year 1900, by Hon. Carroll D. Wright, superin- It takes about. one hour's tilDe to empty a basin con­
tendent of the Departmen t of Labor, gives as the ap- taining about one-half gallon of water, the openi ng of 
proximate figures 76,639,AM. This is the result of a the sprayi ng nozzle being one-half millimeter in flize. 
careful consideration of the estimates made by several In ca�e the water gets dirty, the basins can be readil y 
other reliable individuals, the known rates of i ncrease, rem oved from their holders and emptied , cleaned, and 
and the various circumstances that bear upon the I' replaced, and one again filled with fresh water. 
growth of popUlation. T. G. H. 

prise three or four tanks resembling gasometers in 
appearance, for the reception of the oil. The liquid 
will be pum ped from their own ships, as they arrive in 
the docks, to the tan ks referred to, and thence dis­
patched to all parts of the kingdom. This is an entirely 
new ind ustry i n  the port of Sunderland, and capable of 
assuming large proportions.-London Times. 

. . . � .. 
A CURIOUS TOMBSTONE. 

The inhabitants of the sleepy village of Wilmette, 
Il l . ,  were astonishecl not very long ago to find an enor­
mous elm tree standing in the middle of their p rinci pal 
street. It had been moved along the high road, and 
was being conveyed to Graceland Cemetery, where it 
was to be planted over the grave of Mr. J. H. Lathrop, 
of Chicago. A rather romantic story is told about the 
reason for the transportation of so large a tree. It 
was said that while Mr. Lathrop and a friend were out 
shooti ng about two years ago, they stopped to take 
lunch under the spreading limbs of an enormous elm.  
They stood admiring the tree, and finall y entered i n to a 
com pact that upon the death of either, the tree was to 
be transplanted to the grave of the deceased at the ex­
pense of the survivor. U nfortunately, there is no 
reason to believe that there is any truth i n  the story, 
as M r. Lathrop was not a sportsman. He knew the 
tree, took a fancy to it, and made u p  his mind that he 
would be b u ried under its branches. To that end he 
provided a fund of $10,000 in his will  for the removal 
of the tree from the forest where it stood to the ceme­
tery, a d istance of twel ve m iles. At the ti lDe when the 
photograph which we publish was taken, the tree hacl 
been moved fi ve miles without accident, save the !lad 
fate wh ich met one of the laborers, who was crush ed 
to death beneath it. A force of thirteen men is em· 
ployed, and the expense of removal so far has been 
$2,000. 

A hole has been ch iseled through the tree abou t  ten 
feet from the ground, and through this has been pa�8ed 
a ,;teel bar, which projects far enough on either side 
to bear upon the heavy timber braces which s u p port 
the tree in an u pright posi tion. Wire guy ropes are 
attached to staples driven in the limbs w h i ch serve 
as a further su pport. The roots are careful l y  wrapped 
up to protect them from freezing. The tree is abou � 
75 feet high and 7 feet in circumference. 
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1 00 Jtitutifi t .!mtritau. 
Pasteur's Treatment f"or Kables. Stlek8toftWauentoDaure. the hothouses to kill vermin must have adhered to the 

Considerable discussion has been had among medical At a recent meeting of the New York Academy of flowers after they were cut,"  is quite unsatisfactory. 
men, at home and abroad, as to Pasteur's preventive Sciences, D r. H.C.  Bolton spoke briefly on thf't remark- Paris green is not used, we believe, as an insecticide in 
method for hydropho bia, it being alleged as highly able addition to chemical knowledge recently made greenhouses. Tobacco, either in the form of powder 
probable that in many i nstances patients have under- by Prof. Th. Curtius, of Kiel, viz. , a new strong acid or vapor, or smoke, is employed to destroy aphides and 
gone treatment when the dog which had i nflict,ed the "alled in German .. stickstoffw8.8llerstoffsli.ure "- in thrips, but tobacco is harmless to the skin. Sulphur is 
bite was quite healthy, or, at least, not suffering from English hydrazoic acid-having the formula used against red spider and mildew, but it is harmless 
rabies. But D r. Tomkins, medical officer of health, to the hands. 
Leicester, England, relates in the Lancet the following H""T H N<N pyrethrum powder, known also as Dalmatian insect �, . ;  or, -

N
il record of three cases treated at the Pasteur Institute powder or buhach powder, is employed more or less, 

last year, which places beyond all doubt that the ani- but it is not inj urious to touch or taste ; only in 
mal, at the time of inflicting the injuries, was suffering Curtius obtained it in several ways, the most conve- breathing when it is suspended in the atmosphere is it 
from rabies : nient method being by converting hip purylhydrazin hurtful. Other insecticides tban these are seld om em-

On January 8, 1890, a stray dog came into the into nitrosohippurylhydrazin, and decomposing the ployed by the busy florists who supply the cut flowers 
borough of Leicester from the adjoining suburbs, and latter with alkali. for the New York market. -N. Y. Sun. 
on its way bit two school children, a boy and a girl, on <NO 

.. I • I .. C.H.CONHCH.CO. N 
the face and hands, the wounds upon each of the Nitrosohi ppurylhydrazin. NH. Tbe Eartb's Interior. 
child ren's faces being of a very extensive, lacerated N One of the most interesting questions relating to the character. This occurred outside the borough bounda- = C.H.CONHCH.COOH + HN� I I  earth considered as a planet is that of i t s  interior con-ries, and almost at the same time it bit also a small Hippuric acid. � N stitution. Observations made in deep mines and bor-terrier dog. Continuing its cou rse into the town, it Hy��iC ings indicate that the temperature increases as we go bit a young man severely on the hand, and short l y  downward a t  the average rate o f  o n e  degree Fahre n .  after t h i s  it  w a s  killed. T h e  patients were seen by T h e  new acid is a gas, having a frightful suffocating heit for every fifty-flve feet of descent, so that if this medical men and the wounds cauterized, but not until odor. irritating the mucous membrane and producing rate of increase continued, the temperature at the after the lapse of some little time. In one case nearly headache. It is very sol uble in water, yielding a depth of a mile would be more than one hundred de­an hour elapsed. I saw all the patients on the follow- strong acid sol ution, like hydrochloric acid. This solu grees higher than at the surface, and, at the depth of i n g  day, and, with the assi stance of Mr. Fraser, the tion dissolves i l'On , z inc, copper, aluminum, and mag- forty miles. would be so high that everything, inelud­veterinary inspector to the corporation, made a post nesium, with liberation of hyd rogen and formation of iog the metals, would be in a fluid condition. This mortem examination of the dog. The pathological ap- nitrides of the m etals. With salts of silver and mer- view of the condition of the earth's i nterior has bt>en pearances to the naked eye were practically nil. but cury white p recipitates are formed resembling chlorides adopted by many, who hold that the crust of the earth the stomach contained some pieces of straw and other of these metals. but the sil ver compound is not black- on which we dwell is like a shell  surrounding the debris. The cord and medulla were removed. ened by light; the mercurous, copper, and ferrous salts molten interior. But calculations based upon the tidal On Saturday, the 11th, I took the three patients to are explosive. effects that the attraction of the sun and moon would Paris (taking with me the cord removed from the dog), Advantage is taken of the insoluble silver salt to pre- have upon a globe with a l iquid interior have led Sir and on Sunday morning they were seen by M. Pasteur, pare the acid "in a pure state ; boiled with dilute sul- William Thomson and others to assert that such a and treatment commenced in the us ual manner. From phuric acid it yields hydrazoic acid. An aqueous solu- condition is impossible, and that the i nterior of the t h e cord several rabbits were i noculated. and before tion containing 27 per cent of the gas is m uch heavier 
t i l e  end of a week these succulllbed to what M. Pasteur th te d ·  k t h b f th 1 . t earth must be solid and exceed ingl y rigid to its very an wa r, an SlO s o t e ottom 0 e vesse m 0 center. To the objections that the phenomena of vol­declared to be rabies. The man was kept under treat- which it is poured. The solution yields white clouds canoes contradict the assum ption of a solid interior it lUent fou rteen days. but the two child ren, owi n g  to the with ammonia. j ust like hydrochloric acid. Prof. Cur- is replied that unquestionably the heat is very great severity of the wounds, were kept for t wenty-five days tius plans to build up an entire new series of nitrogen deep beneath the surface, and that reservoirs of molten before being sent h Ollle. The small terrier bitten by compounds of greatest interest to the chemical world. rock exist under volcanic districts, but that taking the the dog was kept by me under close observation shut Dr. Bolton spoke of the great importance of the dis- earth's interior as a whole the pressure is so great that up,  away from all other ani m als. and on the fifteenth covery of the new strong acid from industrial, analyti- the tendency to liquefaction caused by the heat is day from being bitten it began to show signs of i n d is- cal, and physiological points of view. overbalanced thereby. The whole q uestion, however, position (having in the in terval been apparently in • I • • • 

d h lth) h ·  h d i d · If Poisoned by Hotbouse Fiowers. 
is yet an open one. According to the nebular hypothe-goo ell. , w  IC soon ec are l1.se as undoubtedly . .  sis. w h ich assumes that the bodies of the solar system rabies, and the animal succumbed on the thi rd day The pOls�D1ng of several greenhouse work�en �y once existed in a nebulous form and by gradual con ­from the first onset o f  the sym ptoms. Being kept se- contact With some greenhouse plant was noticed 10 densation and loss of heat have attained their present cluded and alone, it showed but few signs of excite- our col umns �he other day. The �ame of the plant.  condition, it is probable that the earth is still slowly ment, but crawled about. refnsin g  to eat or respond was not .mentlOn.ed, but we su.ppose It .m u st have been cooling off, and that. as we see it, it represen ts an inter­when called to, paralysis of the lower jaw and hind the. Chmese p.rlmrose, . that. IS tec�D1cally known as mediate stage between the hot vaporous globe nf a l imbs soon supervening. It should be noted that the P,'un/I�la obcomca. ThiS pr�m:ose 18

. 
one of the mo�t planet like Jupiter and the cold and barren moon. If wound on its hind leg was but a small one, not larger beautiful of the gen us. and It IS now In full bloom In we accept this theory-and it is yearly gaining strength than a threepenn y  piece, and at the :time of its death our conservato�ies and offered for. sale in the florists' -t hen the habitable period in the earth's career ap­was healed. sho�s. Its p�lsonous characte� IS .well kno wn to ex- pears to be but one chapter in its varied history. Here, then. we have indisputable evidence that thl' perlenced florlsts. After handhng It they are apt to When it was yet molten and vaporous it could n ot animal which bit these three patients was suffering be affected with an inflammation of the skin of the support li fe, but it shed light like a star. Now it pos­from rabies, and the probabilities are, seeing how easily hands and arms, and often of the face, of an eczema- sesses a cool and t�olid crust on which innumerable the second dog was infected, that at least one or other tous type. tribes and species of animal and vegetable life swarm of.the three would have developed sym ptoms of h yd ro- This lovely little plant is a native of central China., and flourish. Anon it will become cold and i nert, its phobia if  the treatment for prevention had not been where it was first discovered by Mr. Maries, a botani- waters and its atmosphere retreating into its interior, adopted. As more than twelve months have now cal collector, who sent seeds of it to England. Plants and with them the life that depends upon their pres­elapsed since the occurrence, and all of them remai n in raised from these seeds bloomed for the flrst time in ence w ill di!lappear. '.rhis possible cause of the cessa­good health, we may conclude they have now quite es- Europe in September. 1880. In the following year it tion of the life-supporting energies of the earth, it will caped from any untoward consequen ces. was figured and described in thf't Botanical Magazine, be observed, is independent of the withdrawal of the 

• I • I • and three years later a colored plate of it appeared in light and heat of the sun. an ultimate catastrophe to 
New Signals f"or Our Cruisers. the 9a1·den newspaper. It created a sensation in Eu- which we have heretofore referred.-Prof. 9ar1.et P. The new French system of signaling at night at sea ropean gardening circles, and on account of its easy 

Seroiss, in the Ohautauquan fo1· Feb1"Uary. was put on the crniser Chicago before she sailed, for growth. neat habit, an� winter blooming nature, and • , • , • experiment during her cruise this winter. Ten lamps 

I 
th e  g.-eat profusion and beauty of its blossoms, it has 

h Eleetrleal Street Car Propulsion. hang v ertically from a backstay ;  a keyboard having found muc favor with English and Continental 
sixty-two different characters, letters, and signals gov- florists. We are in formed by Mr. D. H. Bates, vice-president 
erns the lamps, and in this way the combinations are As it seeded and multiplied very freely, it soon found and general manager of the Accumulator Com pany, 
made. This system of signalin g is  at present u sed in its way to this cou ntry, where, till two years ago, it that a contract has been made for the equipment of the 
the French and German navies. Various other systems was a reigning favol'ite both in private and commer- new G Street branch of rai l road, Washington, D. C. , 
are being experimen ted with by American officers to cial gardens. When its poisonous nature, however, with six storage battery cars. This railway com pany 
find one which i s  best. The present  sy�teUl on Ameri- became generally known, its popularity recei ved a de- was one of the firet street car roads in the United 
can vessels, accordin g to the Ne w York Tribune, coo- cided check ; but it islsuch a beautiful little plant that States to adopt electricity as a meaos of propelling its 
slsts of three 16 candle power electric lights-one red, even now cultivators d islike to give it u p  altogether. cars, and the Thomson-Houston system of trolley wires 
one green, and one white-which hang vertically on a The whole plant, leaves, petioles. and flower stems. is was installed there several years ago. Congress, how­
ja.ckstay, several feet apart. The Morl!e code of signals covered more or l ess thickly with jointed hairs, and it ever, will not permit the railway com pany to erect any 
is used, and an ord inary telegraph key does the work is supposed that these hairs cause the poisonous irrita- more trolley poles, particularly in the heart of the city, 
of flashing or shutting off the l ight. The green light tion by breaking off and entering the skin of the hand. and this storage battery system has been adopted. 
indicates a dash, the red light a dot, and by flashing Bllt all who touch the plant are not poisoned by it. The Edco I\ystem is the invention of Mr. W. W. Gris­
the �ligh ts i n  this way signals may be sent over a dis- We know of workmen who can handle it with abso- com, th e  president of the Electro Dynamic Company, 
tance, depending upon the clearness of the night. but lute impunity at any time, while others are always sus- of Philadelphia. the initials of which title serve to form 

not usual l y  over three miles. Experi ments are also ceptible to its evil influence. The back of the hands. the word " Edco." The cars are being manufactured 
being made with the electric search light. The plan is bet ween the fingers, and the bare arws are the parts by the J. G. Brill Compan y, of Philadelphia, and will 
to throw the l ight overhead,  making dashes and dots affected ; the hard palm of the hand escapes uninj ured. be lighted by electricity, equi pped with the Edco system 
against the sky, so that a whole fleet could read them The face and eyes of some workmen are 11.1110 poisoned of motors and gell.ring. the gearing running in oil, with 
for many miles around. by it, although these parts never' touch the plants. dust-tight covers for motors. and with a n u m ber of 

• , • , .. One person whom we k now of can handle the leaves .. 23 M " type accumulators, designed to give an aver-
Bombay Water Work.. without any smarting pain. such as the stinging of a age speed of 8 wiles an hour and a maximum speed, 

A huge dam has been designed to inclose the water- nettle, and no pricking as if a cactus hair had pene- when desired. of 15 miles an hour. 
she d of the valley which drains into the sea south of trated the skin ; but after an hour or two th e itching • ' .  I • 
Bom bay. It is two miles long, 118 feet in height and begins, and lasts more or less for several days. In fact, Klebes of" Oregon. 

103 feet wide at the base. The road way on the top is the effect upon the skin presents a good deal the ap- There is a tract of forest trees in Southern Oregon, 
to be twenty-four feet i n  width, and the stonework will  pearance of parsnip poisoning. but it is never so vim- embracing about 16,000 square miles, which, if cut and 
cost half a m illion sterling. The lake of water which lent OJ\" so lasting as that caused by poison ivy. sold at *10 per 1,000 feet, would pay our national debt 
this dam will im prison will be eight square miles in The explanation that was given that " the only way twice over. It is estimated that the amount of mer­
area. T wel ve thousan d H i n d oos trained to this spe- I in w h ich one could account for the poison was that chantable timber standing amounts to 400,000,000,000 
cial work are employed on the dam. Paris green and some other powders that are used in feet.-Oregonian. 

© 1891 SCIENTIFIC AMERICAN, INC.



FEBRUARY 1 4, lB9J .J 
�one9ponbence. 

SlDokeless Po_der FOrJDula_ Correction. 
To the Editor of the Scientific American : 

In the SCIENTIFIC AMERICAN of January 10 I read 
this chemical formula for the composition of the smoke­
less powder : 10 C.H.(ONO.) + 9 C.HrO. OH(ONO.)., 
forming the products, 58 CO +  26 CO. + 61 H.O + 48 N. 
Mol. W. = 4538. Now, I suppose there is some mis­
take in that. 

1st. 26 CO. should be 26 CO •• and then the Mol. W. 
will be 4538. No gas CO. exists I believe, but CO. is 
common. 

2d. C.H.(ONO.) is meant, I suppose, for nitro-glyce­
rine, which is C.H.(ONO.)s, or C.H.(NO.).. 

The other compound, C.HrO •. OH(ONO.)., may be 
the binit1'O cellulose, or a mixture of the three, thus : 
:: C.H,O.(NO.)., trinitro cellulose ; 3 C.R,O •. OH(NO.)., 
binitro cellulose ; 3 C.H.O.(OHJ.(NO.), mononitro cellu­
lose ; could be resumed in 9 C.RrO

· 
•. OH(NO.).. Therl'­

fore it seems to me that the formula should be written 
thus : 10 C.H.(ONO.). + 9 C.H,O •.  OH(ONO.)., with a 
Mol. W. of 4538. The decomposition products are 58 CO 

+ 26 CO. + 61 H.O + 48 N. 
PROF. C. H. JOURDAN. 

Seton Hall College, South Orange, N. J. 
. . . , . 

Indexing Notes and queries. 

To the Editor of the Scientific American : 
In the issue for January 10, under query No. 2689, a 

subscriber asks how he may be able to index the 
. . N ott'S and Queries." As I, too, regard them as highly 
valuable, it has been for some time my custom to in­
dex them. For a number of years I have been in the 
habit of indexing all my periodicals as well as the 
books which I have read, from the principle that it 
seems a waste of time to read, in general, what is not 
of permanent value and may not be wanted again for 
future reference. 

As the method which I have employed has proved 
satisfactory, and is simple and cheap as well, I give it 
for the benefit of other readers. It is somewhat more 
detailed than the one suggested in the reply to the 
query. 

Procure three-quire blank books of convenient size, 
with record ruling. Cut the margins for the letters of 
the alphabet, as in an index to a ledger. Allow six 
pages to each letter, w ith the exceptions of J and Z, for 
which four will be sufficient, and there will remain two 
each for Q and Z. Index succes8ively these six pages 
with the vowels in order. This will leave one blank 
page for miscellaneous additions. 

To use i t, select the leading word in the article and 
find its initial letter in the margin, and the first vowel 
following the initial will indicate the page for entering 
the reference. W. M. STINE, 

Prof. Physics and Chemistry, Ohio University. 
Athens, Ohio. 

What Is the TelDperature oj' Ice " 

Authorities differ widely upon this question. A care­
ftil investigator recently made some experiments look­
ing to a solution of this and has sent us the following : 

January 23. Atmospheric temperature + 40° F. 
( 1) In a block of inferior ice, full of bubbles and fis­

sures, an auger hole was bored 6 inches deep. In the 
cavity thus formed a chemical thermometer was drop­
ped, the borings being used to pack the orifice around 
the instrument. When fifteen minutes had elapsed, 
the temperature within the ice was found by aid of a 
lens tb be + 30'5°. 

(2) Equal parts of ice and salt being mixed in a 
wooden pail, they formed a solution at the bottom, in 
which the thermometer read _10°. In the center of 
the pail a quart tin cup was placed, nearly full of fil­
tered water. The cup was supported above the bottom 
of the pail, and in it was suspended a second chemical 
thermometer, while the water was allowed to freeze 
into a solid mass around it. 

In thirty minutes the water in the cup was converted 
into ice. At the end of an hour and a half the relative 
temperatures indicated by the two thermometers have 
not varied, and now read, respectively : That in the 
freezing mixture, -50° ; that in the ice in cup, 0°. These 
readings were taken in the office, where the tempera­
ture was 74°. 

Both thermometers were carefully compared with a 
valuable standard instrument and with each other, 
before and after the experiments, and their readings 
were corrected for variation at different points. 

... � . .  -
Progress oC the World's Fair. 

Plans for the government buildings have been com­
pleted in W(1shington. The buildings, which will be 
nearly square, will cover nearly 150,000 square feet, and 
hav.e a main entrance anc! ornamented arcade resem­
bling the Arc de Triomphe at Paris. In the middle a 
handsome, pagoda-like tower will rise, beneath which 
will be a great rotunda. The building will cost $400,-
000, and $1,000.000 will be "pent on the exhibition and 
in its annexes. The government buildings at the 
Centenmal cost only $80,000. 

Itieutifit �meritau. 
How Ne_spaper Pictures are Made. 

The illustration of newspapers is a new branch of 
art. Ever since its beginning its apprentices have been 
trying to find out the simplest and most effective 
methods for the reproductions of drawings, in order 
that they might be made with the greatest possible 
quickness, engraved on metal with the utmost attaina­
ble celerity and printed clearly and well at the rate of 
twenty thousand copies per hour. To such perfection 
have the processes for this purpose been brought, that 
the turning out of pictures all ready for the lightning 
presses is nowadays hardly more than a matter of a 
few minutes' time. 

Most interesting of the procesl;es employed in news­
paper illustration, from the poin t. of view of simplicity, 
is what may be termed the " chalk method." Take a 
thin bed of smooth chalk laid upon a metal surface, 
and draw upon it with a fine steel point any picture 
you may desire. The steel point will cut the lines of 
the picture ou t of the chalk to tht , metal, and th us you 
will have it in the shape of an intaglio. Make a stereo­
type from this intaglio, and you have your metal plate 
to print the picture from. Could anything be more 
simple ? 

DRAWING ON A BED OF' CHALK. 

Such is the idea of the chalk process. In applying 
it, instead of pure chalk various mixtures are used, 
such as plaster of Paris, which is merely chalk in 
another shape, with a certain proportion of a white 
Carolina clay. The stuff, pulverized and stirred up 
with wat.er, is spread over a rectangular sheet of pol­
ished steel, as you would spread a slice of bread with 
butter, to an even thickness of about one thirty-second 
of an inch. Now you are ready to begin operations as 
soon as you have baked the steel plate in an oven for a 
while, until the chalk layer has been rendered per­
fectly,hard. 

It will hardly do for you to attempt to draw your 
picture directly upon the chalk, lest you make mis­
takes. The best way is to make your sketch on a piece 
of paper, and then laying it down upon the chalk sur­
face, go over the lines with a pencil point, which will 
indent the paper, and leave marks beneath upon the 
chalk. Lift the drawing, and you find under it, in the 
chalk, its reproduction. Now you apply your steel 
point directly to the chalk, cutting all the lines of the 
drawing down through the chalk to the surface of the 
steel plate. When you finish this operation the dark 
steel of the plate shows through the chalk in all the 
lines of the sketch. And these lines are perfectly clean 
and sharp, thanks to the keenness of the knife-like 
steel point employed. All you have to do for the rest 
is to pour molten lead over the chalk surface in a 
mould and let it get cold. The lines I hat are cut out 
of chalk will be reproduced in relief upon the lead, and 
thus you will have your metal engr!l.ving to print the 
newspaper picture from, mounting it for the purpose 
on an iron block, thick enough to make it level with 
the type. 

ZINC ETCHING. 

Though so advantageous for its simplicity, the chalk 
method is not so good for fine work in the way of 
sketches and portraits all the .. zinc process," so called. 
The former,thowever, by reason of its cheapness, is most 
useful to provincial newspapers, which cannot afford 
comparatively expensive photographic plant required 
by the latter. In the zinc process, to begin with, an 
ordinary photograph reduced to the required size is 
taken with a camera of the pen and ink sketch drawn 
on cardboard by the artist. Next a smooth platt' of 
zinc is " flowed over " with an albumen solution that 
forms a sensitized skin on the surface. The glass nega­
tive of the picture is laid upon this zinc plate and the 
two are put together in the sunlight. What are to be 
tbe black lines of the printed drawings are, of course, 
white and transparent in the negative. The sunlight 
goes through wherever the negative is transparent, and 
has the effect of hardening the sensitized skin beneath, 
so that it clings tightly to the zinc. It requires only 
one minute to perform this operation. Now the zinc 
plate is taken and given a coating over the sensitized 
skin of lithographer's ink, rubbed on with a roller, 
after which the plate is ,vashed. In all places where 
the sunlight has not struck the zinc, owing to the opa­
city of the glass negative, the sensitized ski. readily 
washes off, together with the ink that covers it ; else­
where it clings. Thus, after the washing, the perfect 
drawing in ink remains upon the zinc plate. To make 
the ink lines harder the plate is brushed with powdered 
dragon's blood. Then it is plunged into a bath of acid, 
which eats away the zinc wherever it is not protected 
by the ink, so that when it is taken out the lines of the 
drawing are found all raised above the rest of the sur­
face of the plate, like a map for the blind, and when 
mounted " type high " on a metal base, you have your 
" cut " ready to print from. 

Such is the zinc process. " Processes " have infinitely 
multiplied within the last few years-so much so, in 
fact that the student of engraving is aghast at con­
te·m�lating their variety. At present, however, the 
zinc method seems to bethe most available for journals 
of the period. At al l events, it is employed by a ma-
10rlty of the blg newspapers of the country. 

1 0 1  

A THIRD PROCESS 

considerably used for newspaper illustration is that 
of photo-engraving, which somewhat resembles the zinc 
method. A glass plate, however, is used instead of a 
metal one. This glass plate is covered with a thin 
layer of sensitized gelatine, which is permitted to dry. 
Then the photographic glass negative of the drawing, 
made with the camera, just as in the other case, is laid 
over the gelatine, and the glass plate and negative, 
with the gelatine layer between them, are put in the 
sun for half an hour. The light hardens the gelatine, 
and makes it cling to the glass plate wherever it strikes 
through the negative, so that when the glass plate is 
subsequently put into water, all the rest of the gelatine 
comes off, leaving the drawing on the glass in gelatine 
lines. Moist plaster of Paris is spread over the plate 
next and permitted to harden. When it is taken off it 
is a mould of the drawing. From this mould a plaster 
" relief " is made, and a reproduction of metal in this 
relief by stereotyping is the plate to print with. 

These are the three methods by which newspapers 
produce the pictures which go so far to brighten up 
and help out the interest of the columns of the daily 
press.- Washington Stm·. 

• • • • • 
The Strength aud Weight oC A,lulDhlulD. 

The following interesting data concerning the 
strength and weight of aluminum are abstracted from 
a paper by E. Hunt, J. C. Langley and C. M. Hal l, read 
before a meeting of the American Institute of Mining 
Engineers, and copied into Fi1'e and Water. 

Bar 1 in. square, 24 in. between supports loaded, at center with 
Load of 50 pounds deflected i. in., permanent set, I. in. 
Load of 150 H U H " " il . .  
Load or 2A)() U •• H "  •• at ., 
Load of 3(X) U " 211 " � 

.. 21. " not 
ruptured 

Taking tensile strength of aluminum in relation to 
its weight, it is as strong as steel at 80,000 pounds ulti­
mate strength. 

Metal. 

Cast iron . . . . . . . . , ' . • .  _ .  
Ordinary bronze . . . . . . . • • • . • •  
Wrougbt iron . . . . . . . . . . . . . .  . 
Hard struck sleel . . . . .  . . . . . . 
Aluminum . . . . . . . . . . . . . . . . .  . 

444 525 
480 
490 16S 

16,500 36,000 50,000 78,000 
26,000 

!;.'l!i feet. 
9,89-3 .. 

15.000 . .  
23.040 •• 
�,oro .. 

Aluminum 97 to 99 pel' cent silicon (graphitic) 0 ·10 to 
one pel' cent silicon combined 1 '90 to 2'80, and iron 
from 0 '40 to 0'20 per cent. The averages are as follows : 

Elastic limit per square inch ID tension . • . . .  <Castings) = 6.500 
Elastic limit tension . . . .  _ . .  . . . . .  . • . . . •  _ . . .  Sheet = 12,000 
Elastic limit tension . . . . . . . . . . .  . . . . . . . . • • • • • •  Wire = 16,000 
'Elastic limit tenslon . . . .  • . . . . . . . . . . .  . .  . . . . • .  Bars = 14,000 
Ultimate strength per square inch in ten.ion. (Castings) = 15,000 
Ultimate strength tension . . . .  . . . .  . . .  . . . . . . .  . Sheet = 24,000 
Ultimate strengtb tension . . . .  . .  . .  . . . . . . . .  . .  Wire = 30,000 
Ultimate strength tension . . . .  . . • • • . . •  . . . . . . .  Bar = 26.000 
Percentage of reduction of area, in tension . .  Castings = 15 p. c. 

• • • • • 

Sheet = 35 p. c. 
Wire = 60 p. c. 
Bar = 40 p. r. 

The TlBolclde Properties oj' the Cocoanut. 

Professor Parisi, of Athens, some time since called 
attention to the trenicide properties of the cocoan ut 
when freely ingested. His attention was drawn to the 
subject from an accidental experience in his own case. 
It was while he was traveling in Abyssinia that one 
day he took a considerable quantity of the nut, suffi­
cient to produce an attack of diarrhea. After a while, 
much to his surprise, with one of these diarrheal mo­
tions there came away a complete trenia, head and all, 
and quite dead. After his return home to Athens he 
made some obRervations in this line of treatment and 
reported an almost invariable success. In only one 
instance did he fail to secure the head. His method 
was to order the milk and pulp of one cocoanut to be 
taken in the morning, fasting, no purgation or cessa­
tion from business being required . In this country 
Dr. Allison has reported, in the Medical Age, a case 
where the use of Filix mas, oil of turpentine, and chlo­
roform had successively failed to effect a complete 
removal of the parasite, but in which the patient by 
chance partook of a cocoanut and soon after was re­
lieved of a dead tapeworm with its head. Since then 
he has had occasion to prescribe cocoanut ir t his 
trouble, and has found it the pleasantest of all the 
trenicides, and one that does not require the adminis­
tration of a eathartic.-New York Medical Jow·nal. 

• • • • •  
Black Polish 0 0  Brass. 

To make a dead-black pol ish on brass, for micro· 
scopes, etc. , mix 1 ounce of nitrate of silver in a dish 
with 20 ounces of distilled water. In another dish mix 
1 ounce of nitrate of copper with 20 ounces of distil led 
water. Mix the two solutions to�ether, dip the brass 
in the liquid, 'remove the brass, nnd heat in au oven 
until the desired degree of black is obtained. 
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CONCURRENT ELECTRIC REPORTS OF RACES. are that no receivin� operator is necessary ; the dlUls 
The ill ustration and diagralll on this page show the name and pu blish the event at one and the same ope-

method of worki ng of an electrical system by lIleans of ration, one operator taking the place of 100 operators 
which new electro-mechanical results are obtained when a game or race is being reported from the grounds 
which are novel and interesting frolll the electrician's to 100 different localities. In comparison with the 
stand point_ This system has been worked out by Mr. stock ticker, it is much cheaper to make, simpler in 
S. D. Mott. of Passaic, N_ J. , whose system of b u l l etin· mechanislll, and by no means as liable to derangement 
ing baseball games was described i n  th e SCIENTIFIC or error in working. It can be operated over single 
AMERICAN of Jan uary 24, 189 1 .  line ci rcuits t o  greater distance than any ticker, need-

The dial of this instrument lIlay represent anything ing no attention, such as suppl ying with tape, wind-
in the nature of a race. In this case a horse race is ing, etc. , only an occasional inspection by those hav-
shown. Referring to Fig_ 2, the transmit ting part of fng them in charge. An important point in connec-
the apparatus is sho wn at A, which consists of a posi- tion with thi!l invention is its capacity of bein� relayed 
tive and negative key, the operator's index and a bat- or operated over long l i nes, operated from New York 
tery. In the l ine at the recei ver is the neu tral relay, n, to Chicago for instance. Instruments used at Cleve-
and the polarized relay, n', one gi ving a uniform step land could be actuated by relays in terpolated in  the 
by step motion to hand cylinders or disks controlled line. The �ame is true for other i n termediate points. 
by ratchets, 1'1" , actuated by magnets, mm', etc. The Signals are wholly uni ntell igible if the l ine hI tapped. 
other relay selects the magnet in the instrument to • I • I • 
show, in this case that of a horse race, the n u m ber of NEW DEPOT OF THE PENNSYLVANIA RAILROAD. 

the races, as at a, to start horses and at the same time Very few people appreciate the great work of rAcon-
tap a bell, as at b, to show the win ners in colors marked struct.ion th-at has been begun at the eastern terminus 
on bristol board d isks, as at c, or acting to accelerate by of the Pennsylvania Railroad system at New York and 
magnets, dd, etc. , or to retard, by means of a neutral- Jersey City. The present accommodation for trains 
izing coil on mm', etc. , any contestant selected by the and for passengers has been foun d  to be inadeq uate, 
operator at A, through the medi um of the selector, C, and active operations have been begun for remedying 
and polar magnet, n'. This diagram for convenience the evils of the old system. Among these evils are the 
!'hows only two conte8tants, with their respective delay and dan gers attendant u pon the running trains 
magnets, but it will be readily understood that more through the streets of Jersey City on the road level. 
may be added in the full line circuit. e, and that they This is to be altered, and the tracks all th rough the 
lIlay be placed in series as shown, or in parallel. The city are bei ng elevated upon the most substantial sort 
resistance, t, will equal the sum of the resistance of all of su bstructu re, one that can carry the heaviest ex-
the act uating malrnets less one. This equalizes the press trains at full  spl'ed. The saving in time will be 
magne tizi ng and demagnetizing current from the bat- considerable, besides relieving the railroad com pany 
tery, neutralizing its effect on m for instance when from many suits for loss of l i fe and limb. The necessity 
the cll rrent is split at �. There is no need of synch ron- "fig. l.-THE DIAL. for this is apparent. Jersey City has become too i m-
ism as ordinari l y  u nder- portant a m u n icipality to 
s l ood ; the fact that the L I  N E end ure an y more the cease-
con testa n ts all  come to- less passage of t r a i n s  
gether and stop on the /-- - - - - - - - - - �-- --\ through her streets and . scratch after each evellt in- I .J.. across her thoroughfares. 
sures inden tity of action f-- - - - - - - - - -. •  ,': T h e  Pennllylvani a  Rail-
in all  inst ruments for all : I road if! the largest road en-
practi!lal p ll rposes. ' tering the city l imits, and 

Fig. 1 is an ornamental ' "  the city will be greatly 
d ial showing the relative e 1 'IIi'- L. : , � benefited by this d isposal 
positions of the horses in a I 

'. rn. I ,. .- of its trains. The Pen n syl-
race from start to fin ish. t : ,- - - -\ L ( - - - - -�. l :  A vania Railroad will  ren p 
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so supplied will play any � � ., 

R 'ir  upon w hich trains can free-
race when connected elec- l _ _ �fFi� _ _ · -_-_ _  -_ _ _ ··_- -_- -_-_ _ -

- - - - - - - - - - - - - - _/ : Iy run at high speed di-
trical ly with the track or '. ..., ... - - - - - - - - - - - - - - ... - - - - -" 

- rectly into the terminal 
course. station. 

The horses' names are _ _ _ _ _ _ _ _ _ _  �==::<::�:!J T h i 8 elevated viaduct 
generally printed in colors e will operate in perfect har-
to correspond with dum- lOony wit-h the double deck 
mies on dial ; u pon the en- ferryboat system wh ich is 
try card may also appear -- soon to be put i n to ac-
any i n formation, such as Fig. 2.-CONCURRENT ELECTRIC REPORT OF RACES. tive operation on I h e l i l i es 
sweepstake or handicap, acrOS8 the H u d son Ri ver, 
the purses, t h e  ages, best records, names of jockeys, I other races, such as yach t, boat or foot races. The ad- I connecting Jersey City and New York. 'I'he passen­
etc.  The d u mmies are al!lo colored so that i n  each race vantages

. 

of this  system from an econolll ic  standpoint, gers will be transferred d i rectly from the platforlll of 
the iden ti fication of the d u m my is complete. At the aud q uite apart from i ts popular and attracti ve aspect, the depot to the upper deck of the fen-yboat, while 
open i n g  in t h e  t h e  local traffic 
d i a I above the w i l l  be con fined to 
figure 6, which is 
the number of the 
race being run,  
are disks indicat­
ing the winner!;. 
When t.he r a c e  
s t a r  t s, a bell is  
t a p  p e d or a 
music box may be 
set playing to at­
t r a c t  attention. 
T h e  horses all 
come in in the pro­
per order, ready 
for the next race. 
The dial is now 
exhi biting a race 
taking place at 
M 0 r r i s Park, 
T h ursday, June 5, 
1890. The w i n ner 
of the first race 
w a s  Li nda, 2d 
Chaos, 3d A tIas, 
4th C a s t a w a y, 
5th F a i r  p I a y ; 
thA sixth is j ust 
end ing with Vi n ­
d e  x t h e  winner  
and Ecl ipse 2d.  
It will be ap par­
ent t h a t  t h e  
dummy h o r s e s  
may be replaced 
by colored arro w 
head!' or even let­
ters or figures for TRAVELING SCAFFOLD USED IN ERECTING THE TRUSSES OF THE l'ENNSYLVANIA R.R. DEPOT IN JERSEY CITY, N. J. 

the lower deck of 
the boat. T h i s  
relieves the ferry­
boats f r o  m the 
great overcrowd­
ing which former­
ly took place dur­
ing the bURY por­
t ions of the day. 
A ferry h 0 u s e  
with a d o u b I e  
landing will also 
be pruvided at the 
New York shore, 
and t h e  passen­
gers on the two 
decks will disem­
bark on separate 
platforms of the 
ferry house. The 
u p p e r  platform 
on the New York 
�ide con n ects with 
a bridge extend­
ing across West 
St reet, wh ich en­
ables paslSengers 
to reach the foot 
o f  C o r t l a n d t  
S t r e e t without 
having to wade 
th rough the mud 
wh ich is  almost 
a l w a y s  t o  b e  
found in t h e  s e 
overcrowded tho­
rOllghfares. The 
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bridge is now i n  course of erection, and will be found 
of great convenience to passengers. 

The terminus of the railroad proper is in Jersey City, 
N. J. The company are there engaged ID the construc­
tion of an il!llmense passenger depot, which when com­
pleted, it  is claimed. will be the largest structure of the 
kind in the country_ Up to the present time but a very 
smal l portion has heen erected. A high level area for 
t h e  floor has been established by filling in, the sides 
being laio up with old sleepers in crib-work. Brick 
fou ndations for the great frames are completed, and 
the bases of many of the frames are in place. 

The generdl plan of the depot involves the roofing of 
a clear area of 256 by 600 feet with metal and glass, car­
ried by twenty-two arched trusses. These are arranged 
in pairs, the mem bers of each pair bei n g 14 feet 6 inches 
apart, and 43 feet 6 inches i n tervening between each 
pair. This gives a total of 58 feet from the center l ine 
of one pair of trusses to the center line of the next pai r. 
These trusses, with a clear span of over 250 feet, will 
rise 90 feet from the ground level, and the structure 
they support wilT be surmounted by a ventilatin g  lan-

Jtitnfifi t �mtritau. 1 03 

platform. Smal l  cranes are set up on the hips and ridge I are normal. he does nothing. Directly a false 
.
sound­

to raise the pieces of the trusses. The hoisting it! done which is very distinct from the normal sound-IS heard, 

by portable hoisting engines standing on the ground. he instantly signals for the spot to be marked. By 

The scaffold is  234 feet wide, 60 feet deep, and 84 feet this means he is able not only to detect a flaw, but to 

high. Thus it  is deep enough to include three trusses. localize it." 
When these have been set up, the hoisting cranes are ------.......... ........... ------

taken down and the scaffold is  shifted a d istance of 58 Mortality from Snakes and WlId Beasts In India. 

feet, bringing it into position for the erection of three The latest official statistics on the subject show that 
more trusses. It is m oved by the hoisting engines. It in 1882, 22, 970 persons were killed in India by snakes 

is found that it moves very q uifltiy, w ithout oscil lation, and wild beasts, as well as 76, 271 cattle. Of the former 
and without much strain. In one case, when the wheels n u m ber, 20, 571 deaths were oue to snake bites, 975 to 

were unskidded, the great structure moved a couple of tigers, 184 to leopards, 139 to wolves, 110 to bears, 57 to 
feet under the influence of the wind alone. elephants, and the remai nder to other animals (scor-

The timbers are general ly 12 by 14 i nches and 12 by pions, dogs, foxes, crocod iles, l izards, wild boars, etc.). 
12 inches, of Oregon pine. Some of them are 80 feet The curious feature of the figures is that, in spite of 
long. There is only one spliced t imber in the whole all tte efforts made to destroy snakes and other ani­

structure. There are about 120,000 feet of timber in it, mals, and the sums paid as re wards for this p urpose, 
costing $40 per thousand. The whole cost is  put at the mortality both of persons and cattle is i ncreasing. 
$8,000. The total weight is in the neighborhood of It is Imggested that the most effective method will be 
400,000 pounds. The work is being executed by the to destroy the cover for snakes near the villages, and 
Pennsylvania Railroad. It is under the superintend- district officers are accordi ngl y  ordered to see that this 
ence of Mr. A. Brann.  is done, while  the local governments are left  to decide 

ERECTING THE GREAT TRUSSES FOR THE DEPOT OF THE PENNSYLVANIA RAILROAD, AT JERSEY CITY. 

tern or clear story 26 feet high. The bases of the trusses 
rest on eigh t steel rollers at each end, and these bases 
are connected by a tie rod or extension mem ber made 
of 12 i nch I -beams, spliced end to end. These extend 
clear across the depot, under the level of the tracks. 

The depot will provide eight outbound and fou r  in­
bound tracks, with wide passenger platforms between . 

For erecting the arched trusses a traveling scaffold 
has been constructed, which is i l lustrated i n  the cuts. 
It is carried by twel ve rail road car trucks, running 
upon six tracks. A 12 by 14 inch beam, 60 feet long, is 
carried by each pair of trucks, running on the same 
track. An i ron plate resting on the truck bolster re­
ceives the end of the beam, which is prevented from 
shifting, if it  had such a disposition, by dowels. Into 
the end of each of these stringpieces a vertical mem­
ber, 12 by 14 inches, and a diagonal member of similar 
size are mortised. There are no intermediate supports. 
Upon the t welve upright and twelve diagonal mem bers 
thus provided the arched or hip roof top of the scaffold 
rests. The general construction is shown clearly in 
the cuts. The timbers are bolted together and braced 
diagonally, with an entire absence of tie rods. Ladders 
are fixed for ascending to the first hip of the roof. At 
a n umber of places going up the slopes of the roof, cross 
slats are nailed to act as ladders. T wo inch planking is 
,l istributed over the roof, so as to provide a good working 

As a standard of comparison, the great train room of 
the Grand Cantral Depot in New York may be taken. 
This is  652 feet long by 1 99 feet 2 inches wide. and 94 
feet high, and is s imilar to the Pennsyl vania Railroad 
depot, being covered by a roof carried on arched 
trusses. 

• • • • • 
The Schlseol.hone. 

Lon don Iron, noting that the importance, both in 
mechanical and civil engineering construction, of hav­
ing metal free from internal flaws has al ways been 
recognized, and the difficulty of detecting them as 
wel l ,  records an approach to a solution of this difficulty 
by l I Ieans of the schiseophone, which is the invention 
of Captain De Place, of Paris. .. This  apparatus con ­
sists of a slllal l pneumatic tapper worked by the hand, 
and with w hich the piece of steel or i ron to be tested 
is tapped all over. Connected with the tapper is a 
telephone with a microphone i nterposed i n  the circuit. 
Two operators are required, one to apply the tapper 
and the other to listen through the telephone to the 
sounds produced. These operators, who are in elec­
trical communication, are in separate apartments, so 
that the direct sounds of the taps may not disturb the 
listener, whose pro\'ince it is to detect flaws. In apply­
ing the system one operator places the telephone to his 
ear, and so Iona' as the soullds produced by the taps 

for themselves whether the reward system is to be con­
tinued or n ot. The provinces most seriously affected 
are Bengal, Oudh, and the Northwestern Provinces. 

. .  " . ..  

The Distances of the Stars. 

It is quite a familiar illustration to represent the dis­
tance of the stars in terms of the light-year, but it has 
not been noticed that the same figures which express 
in years the time l ight occu pies in reaching the earth 
from a star will also express in miles the distance of 
the star upon a scale of the radius vector of the terres­
trial orbi t to the inch. The illustration appears use­
ful, as it gi ves, perhaps, a more distinct idea of the iso­
l ation -of the solar system in space than can be other­
wisp, obtai ned, and does not introd uce the question of 
t i llJ e into  the m easurement of d istance. Thus if the 
ann ual paral lax of 61 Cygni is  assumed to be 0". 434, 
which is p robably very nearly correct, it wi l l  take 7% 
(7 -464) years for its light to reach the earth, and 7� 
(7 '499) miles w i l l  represent the distance of this star on 
a scale that gives one inch to the distance of the sun 
from the earth.-John I. Plummer, Natu1·e. 

• .  e . •  
THE United States h as a mile of rail way for each 400 

of population and each 22 m i les of area, while the bal­
ance of the world has a mile for each 7,500 of popula­

tion and 227 w iles of area. 
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The Grea' Fire In Home, A. D. 64. 

It has for centuries been commonly uDderstood that 
Rome was set OD fire aDd burDed by the Emperor Nero, 
D the year M, either through brutal malice or druDken 
Dcapacity aDd iDdiffereDce. ADother accouDt of the 

matter has lately beeD given, as the result of the receDt 
nvestigations of Lanciaui, aD Italian author, as follows : 

Nero desired to make maDY chaDges iD the streets of 
Rome by increasiDg their width aDd making maDY of 
them more direct, and also to introduce maDY im prove­
meDts by recoDstructiDg public buildings. His efforts 
D this di rectioD were met by an opposition from pro-

perty owners, and were also em barrassed by the fact 
that the city abounded in temples, altars and tlhriDes 
which were inviolate. 

'rhe emperor directed two architects, Severus aDd 
Celar, to prepare plans for the rearrangement of streets 
n certain parts of the city, making them as near to 

straight lines aDd right angles as the h i l ly  con figura· 
tion would render feasible. Numerous public squares 
were laid out, and a system of sewers planned. Regu­
lations for buildingtl were prepared, in which it  was 
provided that the height of houses should not exceed 
double the width of the street, that each house should 
be completely cut off from the adjoining build ings, 
that each house t!hould have a portico in front, and 
that wood ceilings shoul d  be excluded from the 
first stories of buildings. Tents and booths were se­
cretly prepared, and vessels were sent to various Medi­
terranean ports after grain', with orders to rendezvous 
at the delta of the Tiber on a certain date. In  ac· 
cordance with his plan the city was fired in D umerous 
places, and of the fourteen wards, three were entirely 
destroyed and SAven burned in great part. The 
crowds driven out of their homes found the booths in 
the outskirts of the city ready for them. The grain­
laden vessels appeared in time, and the townspeople 
were fed aDd housed during the rebuildiDg ; the whole 
plan having been carried iDto effect w ithout exposure, 
famine, or loss of l i fe, al though the population of the 
city at the time was very large. 

. 4 . '  . 

Something abou t  Thermometers. 

The aperture in the tube of a thermometer is smaller 
than the finest hair. And though it  appears to be 
rouDd, it is not, for if  it  were, the mercury could not be 
easi ly seell . It is, therefore, made flat, and theD the 
glass magnifies it so that it  seems to be quite large. To 
bring it out still more distiDctly, a maker of Boston re­
cently conceived the idea of backing the tube with a 
thin film of white sizing. This device is now generally 
adopted by the foreign makers. 

Mercury is generally used in thermometers because it 
is more regular in its contraction and expansion. It is 
indeed im possible to make a spirit thermometer that 
will be as trustworthy at! one in which mercury is used. 
In a mercurial thermometer the degree marks are all 
the same distaDce apart, because the expansion under 
all cODditioDs is uDiform. But in a spirit thermometer 
the degrees are wider apart at the top, because the ex­
pansion increases at a greater ratio after a certain tem­
perature is reached. Though not so trustworthy, 
spirit thermometers are necessary, as mercury freezes 
at 40 degrees below zero. Spirits of wine is generally 
used, and is colored red, so that it will be m ore visible 
to the eye. 

In a correct thermometer, the scale is graduated to 
the requirements of the tube to which it is fitted, so 
that every correct thermometer must have a special 
scale of its own. That is to say, it woul dD't do to put 
the tube of one thermometer in the frame of another. 
Of course, in the very cheap grades of thermometers 
such accurate adjustments are not made, aDd there­
fore their records are only approximately correct. The 
best thermometer tube made will cost about $5 ; but a 
thermometer may be made to cost almost any price, 
according to the way in which it is mouDted. 

As every one knows, the Fahrenheit scale is that 
most commonly used in this  conntry. Fahrenheit ar­
bitrarily assumed a limit of cold which he termed 
zero. This makes th'! freezing point 32 degrees 
above zero and the boi l iDg point 212 degrees above 
zero. As a matter of fact, however, in northern lati­
tudes the temperature in winter frequently falls  below 
the zero point, so that there is no scientific reason why 
the zero point iD the Fahrenheit scale should be where 
it is. A much more scieDtific scale is that known as 
the centigrade, which marks the point at which water 
freezes 8S zero, and divides the space bet weeD that and 
the point at which water boils into ODe hUDdred de­
grees. In the Reaumur scale zero marks the freezi ng 
point, aDd eighty above zero the boiling poiDt. Man y 
self-registeriDg thermometers are DOW used. These in­
struments mark the highest or lowest temperature 
reached, as the case may be, so that ODe !Day return 
at night feeliDg assured that the weather can play no 
pranks without his learniDg of them. 

. . . ' . 
IN the stables of the Adams Express Company, Bos­

ton, a five horse electric motor operates two machines 
for grooming horses. With the new mach iDe!' two men 
caD groom a horse In fi ve mlnutes. 

J citufi.fit �mtritau. 
The Science oC Old Age. 

Old age has its special dangers and its special safety 
with regard to disease. For instance, whereas in a 
child the temperature goes up on the slightest provo­
catioD, in old age it can hardly be moved at all. The 
aged body i8 not, as a rule, prone to any acute disease. 
If a person passes eighty. it is rare for him to be seized 
with aDY special malady. In iDj uries such as fractures, 
though from the l ightness and brittleness of the bones 
they are easily met with, they are repaired solidly and 
quickly, even in centenarians. Slight shocks cause 
severe depression, but greater inj uries are surmounted, 
aDd surprisiDg recoveries made from severe maladies. 
Wounds aDd ulcers often heal quicker than in the 
young ; the aged recover from attacks of cODgestion, 
paralysis, apoplexy, pneumoDia, erysipelas, and other 
affections in a surprisiDg way. Diseases, as we have 
said, ofteD pass them by. A man may live to ODe hun­
dred in a house in which he had typhoid fever himself, 
aDd iD which many of his children and grandchildren 
have siDce died from it. It is probable these favorable 
results are due to the long time the organs have worked 
unitedly and helped each other, like old soldiers who 
pull well together and bear reverses UDder which 
youDger troops would succumb. There is, on the 
other haDd, a tendency in old age for slight diseases to 
become chroDic. Now, as to the care of old age, t.he 
chief points are moderate and digestible food, sufficient 
warmth, aDd even, quiet life. The chief of the three 
is the food, or fuel for the lamp of l ife. While all fixed 
dietiDg is bad, where it can possibly be avoided, a few 
hiDts can be given that may prove of value. The 
older a person is after fifty, the less food he requires. 
Luigi Cornaro, who lived to one hundred, though of a 
feeble cODstitution, took 12 ounces of solid food and 
14 0uDces of fluid daily duriDg the latter part of his 
l ife ; and his most severe illness was caused by his in­
creasing his allowance, through the continual entrea­
ties of his  friends. Very little proteid or animal food 
is required, and though in many respects false teeth are 
a great boon to the aged, they may lead to too great a 
cODsumption of animal food. It is not the amouD t  of 
coals we put in a grate that warms the room, but the 
amount that can be burnt ; and the great poiDt is to 
avoid choking the digestive and excretory orgaDs with 
excess of food. The food of the Dursery is the best in old 
age. Bread and milk and hODey is a capital diet. Milk 
agrees with Dearly all. Hot milk with a little Mellin's 
food forms an admirable drink at night, aDd can be 
kept warm in a hot water jug covered with a cozy. 
Fruit is wholesome if  ripe or well cooked. Fat ls good, 
as cream or fresh butter. Warm food is very suitable. 
Soup enriched with cream or marrow is light and 
nourishing. All meals should be regular, aDd all ex­
cesses avoided. Of 800 persons over eighty, 60 per ceDt 
were moderate eaters, 30 per cent small, aDd only 10 
per cent large. If weight is bei.ng gaiDed, the diet 
should be decreased. In addition to the after-dinner 
Dap as years creep OD, a doze after breakfast and before 
dinner is of teD helpful. As to clothing, it should be 
both warm and l ight. Fur is an admirable material. 
The underclothing should be of wool. A sealskin waist­
coat is  useful, aDd the feet and hands should be well 
and warmly clothed. And eider down quilt on the 
bed, which should be warmed in wiDter, is  a good cover­
ing. No aged person should be suffered to get cold in 
bed. Two A. M. is the hour when most deaths take 
place, when the temperature of the body is lowest aDd 
its powers feeblest. All habits of old people should be 
respected, and DOt lightly altered. Whatever excites 
exhaustion should be forbidden. Early rising is there­
fore bad. Dri nking hard water is not good, as i t  
tends to hasten the calcareous chaDges in the body. 
CertaiD com mOD errors in the care of the aged may be 
here pointed out ; some we have already touched on. 

1.  That the aged require rich and very nourishing 
diet. 

2. That early rising is good for them. 
3. That cold baths invigorate them ; whereas they 

are fraught with imminent danger, and are often 
fatal. 

4. That continual mediciDes aDd diDner pil ls  are 
Deeded to digest the food ; whereas, instead, less should 
be eateD. 

5. That the rooms should be hot ; whereas they 
should be cool , but not col<1-65 degre�s to 70 degrees. 

6 .  That It fixed d iet should be rigidly adhered to ; 
whereas varietv is often essential. 

Old age 
'
is of

· 
two sorts : that which is natural, and 

that which is prematurely acquired in youth ; and i t  
need hardl v  b e  observed that i t  is only o f  the former 
variety we 

"
DOW speak. Self-denial often requires to be 

practiced by the aged in many ways, though not 
arbitrarily.  All known weak points in the constitu­
tiOD should be jealously watched. No care as a rule 
surrouDds the aged such as guards the young, because 
they are not in many ways the same objects of iDterest. 
But this is not as it should be, nor is it consisteDt with 
the ChristiaD professioD. In animals, death when it  
comes is ,  as a rule, swift. There is, with the vast ma­
jority, no old age aDd debility suffered amoDg them . 
No 10Dg wastiDg or disease or slow tumors embitter 
theIr hves ; they are killed by their fellows when their 

powers fail, and are thus delivered from all these slow 
tortures by one sharp stroke. This apparent cruelty 
of nature is thus a merciful provision for those beiDgs 
who know not the meaning of sympathy. ID early 
ages and iD sava�e life it was the same with man. The 
skulls found in the gravel beds are al l full of teeth, as 
of those who died early. Now, in advanced civiliza­
tion, love aDd care prolong life to a great age. This is 
not an uDmixed good. Almost the very existeDce of 
slow decay and long d isease has beeD brought about by 
the love aDd care that distinguish human ity. Hence 
it is a peculiarly noble and Christian work to lessen 
the sufferings that in a seDse our own care has made 
possible ; and, as far as we are able, to make old age a 
period of sereDe sUDshine and an unmixed blessing.­
Leisu7·e Hou7·. 

• • • • • 
Preparing Cor 'he World's Fair at Chicago. 

A ground plan for the World's Fair buildings has 
been adopted provisionally, according to which the 
main structures, twelve in number, will cover 74 acres. 
The numerous annexes will, it is thought, occupy about 
37 acres more. The distribution of space is as follows : 
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Department. 

9).2 10 19� BY, . .  � 
Agriculture . . . .  . . . . . . •  . . . . . • • . . . .  
Horticulture . . . . . . . . . . . . . . . . . . . . .  . 
FIsheries . . . . . . . . . . . . . . . . . . . . . . . . . .  . 3 . .  3 
Mines . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 6 6 n y,  7 18� 

7 1� 17 " 
22).2 9 31).2 

Machinery . . . . . . . . . . . .  . 
Transportation . . . .  . . . . . . . . . . . . . . . . 
Manufactures . . . . . . . . . . . . . . . . . . . .  � 
Liberal arts . . . . . . . . . . . . . . . . . . . .  . . 
Ethnology . . . . . . . . . . . . • . . . . • . . . . . .  

6 6 Electricity . . . . . . . . . . . . . . . . . . . . . . . . 1 ----1 ----1----
Totals . . . . . . . . . . . . . . . . . . . . . . 74 36!}4 110-]4 

The live stock exhibit is to he placed at the south 
end of the park, where 94 acres are reserved for it. I n  
addition t o  this, twenty acres are devoted t o  the 
governmeDt. At the north eDd of the park 90 to 100 
acres more are available for State headquarters and 
numerous purp06es not yet defiDed. 

• • • • • 
Progress oC 'he American Tin Plate I ndustry. 

We have received from Messrs. Norton & Bros. a 
specimen of their tin cans made of American tin 
plates, the maDufacture of which they have lat4'ly 
commenced. These cans are made and soldered by 
machinery. The orDamental labels are pri nted in 
colors directly UPOD the tiD aDd baked UPOD the same. 
This firm aloDe paid over one million of dollars in 1 890 
for English tin plates. They expect soon to discon 
tinue the importatioD of the foreigD article, as they have 
nearly finished a complete Siemens steel furnace aDd 
rolling mill at Maywood, and will soon make their own 
steel plates eDtirely from domestic material aDd with 
American labor. The addition of a furnace and rol l ing 
m ill to the iDdustries of Maywood will greatly beDefit 
the place. There has been an advance in EDgland of 
the price of tin plates. and the cost here is  DOW $5. 50 
per box, whereas in July last the EDglish prices were 
$4.50 per box. Messrs. N ortoD, however, believe these 
prices caD not long be maintained in the face of the 
active progress that is being made in this couDtry to 
establish tin industries. In t'act, they are DOW offering 
tin cans at $2 per hundred which last summer were 
selling at $3 per hundred in Baltimore. 

.. t e a  .. 
The HOlDe of I nfluenza. 

Professor Tessier, of the medical faculty of Lyons 
has returned from Russia, whither he was sent last 
March to take evidence UPOD the course of influeDza 
there, and the various conditions of its evolution. He 
found, accordiDg to the Medical Record, that iDflueDza 
is a growth of Russian soil, aDd, wheD not a raging 
malady, is a smouldering ODe. The way the people 
live in wiDter, locked up in heated houses ; the flatness 
of the soil ,  its consequent bad d rainage, and univer 
sally sodden condition when the April thaw begins 
the filthiness of the farm yards, the village streets, and 
the rivers, which become suddeDly swollen, and on 
falliDg leave a putrid mud behind-all cODduce to 
make influenza endemic. Its microbe is, in fact, to be 
found in this mud. Dr. Tessier calls it a strepto bacil 
Ius. What is peculiar in this disease is the alliaDce 
with this bacillus of pneumococcus, which also lives i n  
Russian marshes, river lUud, aDd village pools. 

• Ie , .  
Derl u lt, not D ehrlnll. 

When the czar Peter the Great determiDed to seDd 
out aD exploring expeditioD to ascertaiD whether Asia 
and America were united by land, he selected to lead 
this expedition CaptaiD Commander Ivan I vanovich 
BeriDg. Bering was the son of Jonas Svendsen by his 
second wife, Anne Pedersdatter Bering, aDd was born 
at Horsens, iD JutlaDd, in the summer of 1681. All the 
Russian and Danish records agree as to the spelling of 
the family name ; both in Danish and in Russian it i 
BeriDg. His autograph is always wrMlten BerJog. 
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A New British War Ship. 

The Pique, recently launched, is one of the protected 
second-class twin-screw cruisers provided for by the 
Naval Defense Act of last year, and is the first of three 
of the same class that Palmer & Co. are at present 
boilding for her Majesty's government. Her dimen­
sions are as follows : Length between perpendiculars, 
300 feet ; breadth extreme, 43 feet 8 inches ; depth 
moulded, 22 feet 9 i nches; displacement, 3,600 tons on a 
mean draught of 17 feet 6 inches ; I. H. P. , 9,000 ; speed, 
20 knots. The vessel has two funnels and two pole 
masts, with a light fore and aft rig. The hull  through­
out is bu i l t of steel , and the bottom of the ship is 
sheathed with te>l.k 3% inches i n  thickness to 2 feet 
above the water line. The stem, stern post, rudder, and 
shaft brackets are of phosphor bronze. There it! a steel 
protecti ve deck, w hich extends the whole length of 
the vessel. The transverse section of this deck is in 
the form of a fiat arch, the crown of which rises 1 foot 
above the water line at center of vessel, and slopes 
down toward the sides to a point 4 feet below t'1e load 
line. The thickness on the sloping part is 2 inches, 
and 1 i nch on the crown, where are placed under the 
protective deck the engines and boi lers, magazi nes, 
steering gear, and other vital parts of the ship. Verti­

cal engines are adopted in the Pique, and, in order to 
insu re protection to the cyl inders which project above 
the projective deck, a bel t of armor of solid steel 5 
inches in thiqkness, w ith 7 inches of teak backing, is 
fitted round the engi ne hatchways, between the pro­
tective and upper decks. The vessel is divided into a 
large n u m ber of water-tight compartments, and has a 
double bottom the full extent of engine and boiler 
space, the continuity of wh ich is  carried forward and 
aft by the water-tight fiats form ing the magazines, 
shell rooms, and s t o r  e 
rooms of the ship. The 
bunkers are placed along­
side the engines and boil ­
ers, and extend to the u p­
per deck. 'l'here are two 
separate engine and boiler 
roollls. 

1eitttfifi c �mtrl ,a1l. 105 
taking the recoil. The trunnions are accurately bal- thousand years ago, when a worshiper was about to 
anced on knife edge bearings, but an arrangement is enter the tem ple, he sprinkled himself with lustral 
fitted whereby the shock of the gun on the tmnnions water, taken from a vase near the entrance. The 
-should it be fired with sufticient elevation to cause a priests made the distribution of holy water a source of 
downward thrust 011 the excessively delicate knife reven ue by the em ployment of the automatic vending 
edge bearings-is transferred to the broad main bear- machine which is illustrated in Fig. 1.  This apparatus 
ings themselves. This plan facilitates elevating or de- I would not release a single drop of the purifying liquid 
pressing the gun. The training is done by causing until coin to the amount required had been deposited 
the turrets to revol ve, a double set of racks or toothed in the vase. 
wheels being fitted round the base of each turret, into A com parison of the ancient lustral water vase and 
which a vertical shaft with pinion is geared. This the modern perfumery vending machine will show 
shaft is worked by a steam engine well down below that they are substantially alike. The ancient ma­
out of the reach of shot. The turret is also capable chine has a lever, 0, fulcrumed in the standard , N, 
of being revolved by hand gear in the event of the and connected with the valve in the reservoir, H. The 
turret-turning engine being disabled, but the operation lever is furnished with the pan, R, for receiving the 
would naturally be slow. coi ns dropped through the slot, A, at the top of the 

• ' . I • vase.
' 

An enlarged view of the valve belonging to the 
INVENTION IN 1889 A. D. V8. INVENTION B. C. vase is shown at the left of the engraving. 
At t,he rail way stations, ferry houses, and even u pon The mechallislD is almost identical with that shown 

th e street corners, there may be found in almost every in the modern device, illustrated in Fig. 2 ; in  fact, this 
city and village in the United States automatic vend- ancient vase described by Heron, more than two thou­
ing machines, which, for a nickel, or more or less, will sand years ago, is the prototype of ail modern auto­
deliver the various goods which they are adapted to matic vending machines, and s imply serves as another 
sell. The purchaser may procure a newspaper and a proof of the truth of the saying " There is nothing new 
ciga.r to smoke, or, if averse to the use of the weed, he under the sun . "  
may secure a tablet o f  chewing gum or a package o f  It i s  a curious fact that this ancient invention 
sweets. If entertainment is desired, it may be found escaped the notice of the Pat ent Office until long after 
in the " nickel in the slot " phonograph. patents were granted for the earlier automatic vend-

In Europe and America, machines of this class are ing machines. It was only a comparat.ively short time 
provided for dealing out potable liquors ; bouquets ago that the Patent Oftice began to cite the vase of 
are also furnished i n  a simi lar way ; and if you desire Heron as a referen ce. It was discovered in an ancient 
to know h ow m uch you have increased i n  weigh t si nce work on natural philosophy, and it  is a m atter of con-· 
yesterday, al l that need be done is to mount the plat- siderable interest to us now to know that this device 
form of the nickel in the slot scales, and drop in your was well known to the Patent Office d u ring the middle 
coin, and the thing is done. One of the latest achieve- of this century. The vase of Heron is illustrated and 

described in a work on 
hydraulics and mechanics 
published in 1 850, by Tho­
mas Ewbank, who was at 
that time Commissioner of 
Patents. 

• • •  
Iden tity b y  the Thumb. 

The armament consists 
of two 6 i nch breech-load­
ing guns, one mounted on 
the poop and the other on 
the forecastle, both placed 
on the midd le line ; six 4 7  
;:Ich quick-firing g u n  s ,  
three on each broadside ;  
eight six-pounder q uick­
firing guns, one t h r e e ­
pounder gun, and four fi ve­
barrel Nordenfelt g u n  s 
moun ted on suitable sta­
tions along the sides of the 
vessel. A ninrl - pounder 
gun for boat and field pur­
poses is also secured on' 
deck. In addition to this, 
fou r  torpodo tubes are fit­
ted-one forward, one aft, 

Fig. I.-LUSTRAL WATER VASE DESCRIBED BY 

HERON. ABOUT 100 B.C. 

Fig. 2.-NOBLE'S AUTOMATIC PERF1J1IE DISTRIBUTOR. 

PATENTED IN 1889. 

At a recent meeting of 
the Anth ropological Insti­
tute, Mr. Francis Galton, 
F. R. S. ,  exhi bi ted a large 
number of impressions of 
the bulbs of the thumb and 
fingers of h uman hands, 
showing the curves of the 
capillary ridges 0 n t h e 
skin. These impressions 
are an unfail ing mark of 
the identity of a person, 
since they do not vary from 
you th to age, and are dif­
ferent in different individ­
uals. There is a statement 
t h at t h e Chi nese-who 
seem to be credited with 
every new discovery-had 

and one on each broadside. For controlling the ship 
in action a conning tower of steel 3 inches thick is  
fitted on the aft end of the forecastle, inside of which 
the various telegraph instruments, steering wheel, voice 
pipes, etc. , are placed. 

A complete installation of electric light is fitted, in­
cl urling three powerful search lights. The crew num­
bers 250 h ands all told . The propelling machinery 
consists of two sets of vertical triple expansion engines, 
having cylinders 33% inch, 49 inch, 74 inch, and 39 inch 
stroke. The boilers are eve in number. The close 
stoke hole system of forced d raught is introduced, each 
stoke hole being fitted with two powerful fans worked 
by separate engi nes for the supply of air. The coal 
su pply on 17 feet 6 inches draught is 400 tons. 

The solid old ironclad Thunderer, which has j ust been 
fitted by Messrs. Maudsl ay, Sons & Field , of Lambeth, 
with new t ri ple  expansi on engines of 7,000 horse power, 
and is now on the eve of undergoing her trials, has re­
ceived the first four specimens of a gun from which 
great things are expected. 

The new guns, two of which are mounted in each 
turret-and the turrets are clothed with 14 inch armor 
plates, which, though only of old fashioned wrought 
iron, would stand a great deal of hammering-are of 
to inches cal iber and 29 tonR weight. The total length 
is 26 feet 10 inches, th e projectile weighs 500 pounds, 
and the full charge of powder is, as is now usual, just 
half that weight. At a range of 1,000 yards it is cal­
culated to pierce 21 inches of wrought iron plate, 
while the 12 inch 45 ron gun is only credited with 
power to perforate a plate thinner by four-tenths of 
an inch. Besides the Thunderer, the Devastation and 
the two new second-class battleshi ps, Barfteur and Cen­
turion, are all to be armed with a quartet each of these 
weapons. They are the heaviest guns yet constructed 
to be worked by hand power, and it is probable that 
in t.heir case the extreme limit of size and weight has 
been reached in this direction. They are mounted on 
ordinary Vavasseur slides with hydraulic buffers for 

ments in this line is the automatic photographic appa­
ratus, which takes your picture for a nickel, while 
you wait. 

The craze has even gone so far as to apply the prin­
ciple to the distrihution of perfumery. In the railway 
stations and ferry houses may be found machines 
which, for a penny, will dole out a drop or two of 
liquid which passes for perfumery, and which, in many 
cases, serves as a thin mask for bod ily u ncleanl iness. 

These various devices, and many others which we 
might mention, are regarded as very clever inventions, 
and have certainly proved successful i n  many cases in 
a pecuniary sense. 

The last automatic vending machine alluded . to is 
shown in Fig. 2. The perfume reservoir is located i n  
the upper portion of  the vase ; the tube communicat­
ing with the lower part of the reservoir extends 
through the side of the vase, and is closed at its upper 
end by a valve attached to one end of the lever, O. 
The other end of the lever, 0, is connected by a rod 
with the lever, E, the longer arm of this lever being 
provided with a pan, R, for receiving coin, while the 
shorter arm of the lever is furnished with a weight for 
counterbalancing the pan and closing the valve. A 
curved piece of metal is arranged concen tric with the 
path of the pan, R, and serves to retain the coin 
dropped into it through the slot in the top of the vase 
until  the pan, R, is carried down beyond the end of the 
curved plate, when the coin is discharged into the lower 
part of the vase ; the counterweight on the short arm 
of the lever then returns the lever to the point of 
starting, and closes the valve, thus stopping the fiow 
of the perfume. 

This very clever device was patented by Mr. Lewis 
C. Noble, of Boston, Mass. , on November 19, 1889. 
Our illustration is prepared directly from the patent 
drawings. This and other machines for analogous pur­
poses are regardt>d as the peculiar product of our in­
ventive �e. but in turning back the pages of history 
we find that in Egypt, something more than two 

used thumb imprel!Sions as 
proofs of identity for a long time, but Mr. Galton pro­
nounced it to be an egregious errOl'. Impressions 
of the thumb formed , indeed, a kind of oath or sig­
nature among the Chinese, but nothing more. Sir 
W. J. Herschell , however, when in the Civil Servi(le 
of India, i ntroduced the practice of imprinti ng fin­
ger marks as a cbeck on personation. Mr. Galton's 
impressions were taken from over 2,000 persons by 
spreading a thin film of pri nters' ink on a plate of 
glass, then press i ng the thumb or finger carefully on 
the plate to ink the papillary ridges, and afterward 
printing the latter on a sheet of white paper. Typical 
forms can be discerned and traced. of which the indi­
vidual forms are mere varieties. Wide departures 
from the typical form are very rare. 

.. . . . . 
Our Navy '0 Aid 'he Exposition. 

Several army and navy officers who have been de­
tailed as special commissioners to carry invitations 
from the government of the United States to the other 
American republics and the West Indian colonies have 
left for their destinations. It will be part of their 
duties, Bradstreet's says, to explain the plan and scope 
of the exhibition, to secure the appointment of com­
missioners by the several governments, to give infor­
mation regarding the regulations for foreign exhibitors 
and for the admission of goods through the custom 
house, and to secure characteristic exhibits. The com­
m issioners are particularly instructed to secure exhi­
b its for a commercial section of the Latin-American 
Department, for the information and instruction of 
the merchants and manufacturers of the United 
States, showing the various classes of merchandise con­
sumed and desired by the people of the countries to 
which they are assigned ; the patterns and designs 
most preferred ; the besi methods of preparing and 
packing them ; practical illustrations of the obstacles 
in the way of extending trade, and the advantages 
that are secured and enjoyed by European merchants 
in competition with those of the United States. 
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HoW' Sugar 18 Made In C uba. 

The Soledad, Cuba, sugar plantation has the repu­
tation of being the best m anaged sugar plantation in 
C u ba. It produced in 1890, 12,000,000 pounds of sugar, 
and thil! year it will  probably send to market 14,000, -
000 pounds. Other plantations largely exceed it in cul­
ti vated area and mechani cal resources, the Consuelo 
having a product of 40,000,000 pounds, but Soledad is 
conducted on scientific princi ples and with American 
thoroughness; system and organization, so that there 
is the greatest saving in the cost of production and the 
largest margin for profit on the investment. All the 
improved m achinery is here ; every time-saving and 
labor-dispensing device is employed, and the maximum 
amount of sugar is obtained from the cane at the 
lowest possible cost. Soledad is largely owned by Mr. 
Atkins, of Boston, but Mr. M urray, the manager, hol ds 
a large interest i n  it .  H .  J. Abbott" who was for many 
years a United States govern ment expert and chemist, 
and who has been most successful in operating planta· 
tions here and in Santo Domingo, and in supplying 
new and im proved machinery for them, pronounces 
Soledad incomparably the best conducted sugar estate 
in the West I n dies. 

en pine boilers of the Stillwater pattern. The cane, 
when fed to the conductors, serves to keep all ·the com­
plex mach i nery of the works in operation ; the broken 
and crushed fragments of bagasse are carried to the 
furnaces and furnish the power by which not only the 
grinding but also the pumping and boiling are done ; 
all that is not j uice, but sheer waste, goes into the pro­
duction of force by which the m ills are kept grinding 
and the liquor clarified, boiled and crystallized into 
sugar. 

From the grinding mill the cane j uice is pumped into 
defecators, or large tanks, in the upper story of the boil­
ing works. In these tanks it is treated with lime, which 
neutral izes the acid. The albumen coagulates when 
the cells are broken by steam and brought to the boiling 
poi nt. From the defecators the l iquid is  pumped into 
the fi rst of three great boilers, or vacuum pans, In 
order that boiling may take place at low temperatures 
the air in the pa.ns is exhausted by steam pumps. I n  
t h e  first boiler the tem perature is 200 degrees, i n  the 
second 180 degrees, and in the third 150 degrees, with 
corresponding vacuums in each, the heat from the boil­
ing liq uor being an agency in the process. This is 
known as the triple effect of boiling. The liq uor is 
boiled to a sirup containing 50 per cent of water and 
50 per cent of sugar. The sugar crystallizes in two large 
strike pans, where the most delicate work of the fac­
tory is done. The most expert operatives are in charge 
of the strike pans, from which the contents are con­
stantly sam pled and tested in the laboratory, conduct­
ed here by a most intelligent American ,  J. G. LUlllelius. 
The sugar is rapidly cooled and carried into a series of 
centrifugals. I n  these the sugar is  separated from the 
molasses by the centrifugal process. As the contents 
revol ve about the center, the sugar grad ually begins to 
w hiten and the molasses is expelled through holes i n  
t h e  sides. When t h e  process is completed, 85 per cent 
is sugar and 15 per cen t molasses as the result of two 
boilings. The sugar is collected by machinery, carried 
to the bagging and weigh ing rooms, and transported 
by railroad and steam lighter to the wharves of Cien­
fuegos for shipment to New York. 

tramway cars. The next season the cornlike stalk 
grows to its full height, and is ready to be cut again 
and to have its j uice expressed. The grinding season 
is a short one, and there is great danger lest the cane 
be spoiled by heat or rain. The most intelligent su­
pervision is req uired in the fields, and the most rapid 
transportation of the cane to the mills. Both of these 
conditions are supplied at Soledad. The cane is cut 
when it is ri pe and carried by train to the mills, where 
it is converted into sugar in a single day.-N. Y. 
Tribune. 

At Soledad the cane is carried to the works by long 
trains running on narrow gauge railways th rough the 
estate. It  is u nloaded from the cars by negroes and 
thrown u pon a broad carrier traveling up a long incl ine 
to thl' rollers of the fi rst m ill. As many as fifteen m en 
are em ployed i n  handling this moving mass of cane. 
When it reaches the first mil l, it  i s  ground b y  rollers 
weighing fifteen tons and set close together. The cane 
is broken up and about 60 per cent of the liquor which 
it contai n s  is drawn off underneath the mill .  Under 
the old process there was only one grinding, and m uch 
of the liquor was w asted. Now the cane is ground 
twice and an additional 15 per cent of the j uice is ob­
tained. Streams of liquor from the vats of the two 
mills unite and pass through a strain er, one workman 
being employed in raking off fioating refuse and pre­
venting obstructions, The l iquor is  then ready to be 
pum ped into the boi l ing works. 

. . . ' . 
The Electric Current. 

There are but few people who ever stop to think of 
the great benefits which they enjoy in this world, says 
Modern Light and Heat. We are all too apt to think 
our own particular case is a hard one, without real iz­
ing that no matter how badly off we are, we have a 
great many things for w h ich we ought to be than kful. 
And there are few who realize that the electric current 
plays the im portant role that it does in our every-day 
life. Our streets are lighted by electric lam ps, which 
are discouragers of crime and wantonness and pro­
tectors of life and property ; we have our police signal 
and our fire alarm systems, to the latter of which we 
owe a great d�al more than is  ordinaril y realized. We 
all know to what great risks our property is always ex­
posed from fire, and how great the need is that every 
precaution shoul d  be taken to secure its immediate ex­
ti nguishment. For this pu rpose electricity has fur­
n i shed the most satisfactory solution of the problem. 
Our cities are covered with a vast net work of wires, 
signal boxes are located at freq uent intervals, from 
which, w hen need arises, the warning, and the ap­
proximate location of the fire is instantaneously trans­
mitted to the places where the fi re a p paratus is located. 
In this field the electric current, with h u man skill and 
intelligence, and the assistance of trai ned ani mals, 
affords a protection which no other agent could do. 

. . . . .. 
What Horses Die of. 

The refuse of the cane after the two grindings is the 
only fuel used in the works. It is earried by moving 
conductors to the fu rnaees and dumped automatically, 
being dried by the intense heat and consumed as 
ra.pidly as it is fed. Wood was used as fuel when the 
steam engine was introduced in sugar works, and sub­
sequently bagasse, or refuse cane, was put with it, 
Boilers have been invented to facil itate the em ploy­
ment of bagasse as fuel. T h ose used here are the Por-

The works are in operation at Soledad day and night 
from December to May, and are then closed until the 
next grinding season .  This is the period when the 
cane is ripe, and when the j uice must be expressed with 
the least possible delay. Cane that is left too long 
in the field deteriorates i n  quality and yields less 
J UIces. The cane bears one crop a year, and IItands for 
twelve years. When it is ready for harvest it is cut 
close to the grou nd with knives and carried to the 

A New York horse life insurance com pany, insuring 
only sound and generally young ani ma.ls, worth be­
tween $100 and ,400 each, reports that, of 704 horses 
dying within the past five years. 183 died of colic, 77 of 
infiammation of the bowels, 74 of kidney trou ble, 51 
of pneumonia, 52 of sunstroke, 30 of  pinkeye, 37 of 
lockjaw, 23 of broken legs, 12 of  epizootic, 10 of  heart 
disease, 4, of blind staggers, 9 k i lled by runaways, 4 
were drowned, 2 were killed by l ightning, 128 died of 
un known diseases, and only 8 were burned. 

RECENtLY PAtEN tED INVENtIONS. 
Engineeri ng. 

BOILER. -CharJ es E.  Marston, Dover, 
N. H. This is a boiler designed to take u p  but l i ttle 
room, while present.ing large heating surface and 
adapted to generate steam very rapid l y, being composed 
of a series of tubes, each connect.ed with the water sup­
ply and steam dome, a branch pipe extending from 
each tnbe and opening i llto it  ncar the top aud bottom. 

A LARM FOR BOILE RS. - F r a n  k M. 
Ashley, Brooklyn, N. Y. Connected at the top and 
bottom with the boi ler is a cllsiug in " hich i.  a hori·  
zontal cock communicating through a pipe with au 
alarm, there being au inclosed fioat attached to a rod 
havinlr at the top a valve working i n  a .cat in the in­
closed horizontal body of the cock, the constructiou 
heing designed to obviate any stickiug or fail ure of the 
vulve. 

ELECTRIC MOTOR.-Will iam M. Dress­
kell, Brainerd, Minn. Combined w i t h  the armature 
colls :3 an msulatiug disk carrying series of contact 
points connected with the armature coils, two three­
armed switch arms being placed on the armature shaft, 
Insnlated from each other and from the shaft, aud 
adapted to change the counections of the armature 
from !eries to paral lel  or the reverse for currents of 
different streugth, the motor being adapted for direct 
or alternating currents. 

Hallway Appliances. 

CAR COUPLING. -Theodore M. Fisher 
and Alexander S l ye, Mecca Mills,  Ind. Pivoted in 
angu lar braces extending from each side of the draw­
head is a lever by mean. of which the coupling pin may 
be raised from either stde of the car wheu the link is 
about to enter the drawhead, springs beitl/( arranged to 
draw the lev�r downward nnd cause the pin to eugage 
the link, the device being simple, strong and inexpeu­

sive. 

CABLE RAILWAY. - George W. Bow­
man, Denver, Col. By this invention two T-rail s  are 
arranged alougside each other to form a cable channel,  
a swinging drawbar carrying a pilot w heel haviug a 
central positiou fitting between the rails and reduced 
end portions resting ou the rai l s, in combi uation with 
d rn m .  and a cable, the pilot wheel serviug to steady the 
car and prevent the cable from beI Dg drawn out of the 
oollUnel before passing around a drum on the car. 

Meehanlcal. 

SAW SWAGE. - Joh n Hanchett. Big 
Rapids, Mich.  This Is a device of Simple and durahle 
construction, in which both end. of the anvil die may 
be used in swaging, and the die cau be readily adj u sted 
toward or from the swage die, whereby al l wear on 
the swage end can be readily taken up, aud the die can 
be taken out at. Rny time for dressing up, the device 
being well adapted for band saws, circular saws, etc. 

SAWING M ACHINE.-Benjamin E. and 
Anderson F. Harreld, Hallowell, Kansas. By this in­
ventuin a main frame is adapted to carry the operating 
mechanism and receive and hold the material, while a 
hinged supplemental frame carries the saws, and is 
adapted to be elevat.ed to allow the wood to be fed to 
the machine, which is  especially adapted to saw cord 
wood into pieces of uniform length. 

BEVEL. -Al fred M. Brown, Worcester, 
Mas... This is a tool for carpeuters and stair buildel'8, 
for obtaiuing a single or double bevel, aud also to gauge 
the length aud breadth of the work or as a square, the 
various adjustments being conveniently aud expedltl­
ously made. 

FRICTION CLUTCH. -Clarence M. Car­
hart, Plainfield, N. J. Combined with a pulley having 
a hnb fiange is a clampiug collar engagiug the hub and 
adapted for contact with the fiange, there being a fixed 
sleeve which is engaged by a cam lever pivoted to the 
collar, and a shi fting mechanism connected with the 
cam lever, whereby a pulley may be expeditiously and 
effectively connected with and disconuected from a 
shaft. 

TICKET PRINTING MACHINE -Gideon 
B. Massey, Mamaroneck, N. Y. (decellsed, Sarah R. 

Massey and Stanley A. Bryant, administrators). This 
is  a machine specially designed to print railway tickets, 
and has a wheel to receive a number of dpstination 
plates, provides for the consecutive nnmbering of 
tickets sold, for the keeping of a record thereof, and the 
printing of a corresponding report, giving the tickets 
sold to each line station, the macbine beinl( quickly and 
easily adjusted, and positive in its action. 

CAN CAPPING MACHINE. - Fernand 
Saunier, Nantes, France. This is a compllct and simple 
machine. of low cost and economIcally operated, for 
quickly attaching caps to the bodies of cans without the 
use of solder or its equivalent, a perfectly air-tight con­
nectIOn being effected, the invention covering a novel 
construction and combination of parts. 

Agricultural. 

PRUNING IMPLEMENT. - John Siebel, 
Oskaloosa, Iowa. A suitable pole is  provided with a 
removable stock carrying a sl iding knife, the stock 
having a toothed spur through which a shear-cutting 
blade may slide, with other novel features, designed to 
form a Simple, compact Implement, which may be ef_ 
fectively operated with ease and rapidity to remove 
branches or small l imbs withont injury to the tree. 

FRUIT PICKER'S LADDER. - Whiting 
Arnold, New York City. The ladder is pivoted upon a 
truck having a windlass. l{1llde pulleys and cables, 
whereby the ladder may be readily conveyed from tree 
to tree and conveniently raised and held at any desired 
inclination without resting agamst tlie boUlrhs, the 
ladder being detacbable, 80 that a longer or shorter 
l adder may be used, aud the pickel may work to the 
best admntage. 

INSECT POWDER DISTRIBUTER.-And y 
M. Waddill, Jr., Thomastown, La. This Inventiou 
consists of a handled frame, with a powder b()l[ extend 
iug thrOugh and supported In the frame by springs, the 
device being special ly designed to facilltatll the dustlug 
of cotton or other plants to prevent ravages by insects. 

lftlscellaneous. 

SHEARS. -Em i l  Krusi us, Solingen , Ger­
many. By this inventiou a sprine; plate is  inserted be­
tween the members of the shears, the pivot screw pass-
109 through an aperture i n  the plate, to maintain the 
cutting edges of the blades in proper relation to each 
other, eVen when the blades become leose on tbe 
pivot. 

ICE CREAM FREEZER. - J a m  e s M. 
O'Neall, Dallas, Texas. This freezer has a conical 
outer casing with hinged top and feed hopper, iu  which 
is a conical k.e receptacl e  adapted to be conveniently 
revolved, the cream being taken up and frozen by con­
tact with the revolving cone, from which it is  readily 
removed by a spiral screw conveyer. 

METAL CLASPS.-Gardner A. Watkins, 
Gardner, Mass. This i n  ven tion relates to a device for 
assembling metal clasps and holding them in pOtli­
tion for use in the process of coupling or splicing 
splints, cane, etc., in the manufacture of furniture and 
otber articles, and the invention provides means by 
which the clasps may be antomatical l y  fed from the 
receptacle in which they are held. 

H YDRAULIC BEER PUMP. - Joseph L. 
Shiriug, AlIeiheny, Pa. This invention prOVides a 
doublp,·actlng pump to force air into casks to discharge 
the l i quid, the pump acting automatically to keep the 
air np to the slandard pressure, means being provided 
wbereby the action of the oppositely movine; pistons 
shall be rendered pOSitive, and they will al ways operate, 
irrespective of the muddy condition of the water. 

JEWEL CASE. - Hinrich Grohbrugge, 
New York City. This case is opeu at one end, and has 
a spring at the bottom and a latch in one side wall ,  
while a drawer is adapted to engage the spring and 
l atcb, the locking mechaulsm being invisible, and a key 
not being required til lock or unlock the case. 

GATE. - James W. Fisher, Palouse, 
Washington. This invention provides a novel cou­
struction and combi nation of par .... whereby the gate 
may be conveniently and expeditiously raised when oc ­
casion may demand t o  swing Inward and ontward over 

any obstrnction, snch as drifted snow, etc.,  while it also 
has a simple, strong and e1Iective spring latch. 

H ORSESHOE. -Henry S. B riscoe, Mor­
risonville, Ill. Tbis is a shoe to be attached to the 
hoof without the use of nalls, a curved clamping bar ex_ 
tending from the sIdes of the shoe over the hoof, with 
which is c'onnected an adjustable locking bar extend­
Ing npward from a lng on the toe of t.he ohoe, 

CALEN D A R. - Nathan A. W h f> e l e r, 
Alpowa, W . • sbillgton. This calendar has the usual 

stationary number., and u pon its face are horizontal or 
perpendicular slides, grooves, or ridges, to support a 
slip indicating a day, month, or year, the face al.o 
having perforations or other provision for holding an 
indicator thereon, a partiCUlar form of frame being pro­
vided to encircle a date and prominently display it. 

P E N C I L  HOLDER. - John S. Shaw, 
Durango, Col.  This is a device to be appl ied to a slate 
frame, which is made with a lougitudi nal recess in 
which i. pivoted a spring.actuated receptacle, forming a 
convenieut pocket in which the pencil may be held, and 
permitting it. couvenient insertion or removal . 

LETTER Box. - Francis  Catudal and 
Elzear Drolet, Clyde, Kamas. This box has a drop lid 
opening outwardly, au i nterior tray opening down­
wardly, links connecting the lid and tray. a cam le ver 
acting on tbe lid to opeu it. aud a deten t for the lever 
adapted to hold the lid open temporarily, the box being 
designed for use by merchants, etc . . to _.eive mail or 
other matter and bold it  safely until removed. 

CASH D RAWER A N D  RECORDER. -Wil­
I iam As.heton, Baltimore, Md. This is an improve­
ment iu that class of devices in which a strip o f  paper is 
caused to move under a partially glazed opening, and 
the amount of the sale being first written npon the 
paper, the paper is fed forward under the glass as the 
drawer is opened to depos it  the money. so that the 
record of the amount cannot be tampered with. 

LOCK. -Benjamin Ed wards, New York 
City. Tbis is a lock to which a key cannot be fitted 
unless the mechanism is  exposed. thus preventing the 
lock from being skeletoned or picked, the lock bemg 
also constructed for a variety of keys, so that the key 
of one lock will not fit another lock dIffering therefrom 
lu tbe s l ightest degree iu  any of its operative part,�. 

SHEATHING VESSELS. - F r a n  k 1 i n 
Ewing, Jr., At.Jantic Highlands, N. J. This invention 
covel'8 an apparatus for applying sheathing to hulls, 
comprising cJampin� plates or jaws to secure the ap_ 
paratus to the beam, a l ifting screw, and an arm carry­
Ing a pressure screw at right angles to the lifting screw, 
the arm and pressure screw being adjustable to d.ffer. 
ent positions. The inveution is also applicable for 
joiuin� the timbers of the hull, and otherwise facihtat­
ing its construction. 

ORE WASHER. - Samuel C. McLana­
h"n aud William F. KIrk, Hollidaysburg, Penn. This 
invention consists in the pecul iar construction and ar­
rangement of the jouruals, jou rnal bearings, and end 
plates of the washer box. whereby the renewal of the 
bPMing surface. when worn, may be more eaSily effect­
ed, and also in the special  construction of a tlanged 
journal, a sleeve for the end of the shaft, and stirrinlt 
blades attached to the .leeve. 

OIL CUP. - Charles H. Baker, New 
York City. Tbis is a device desi�ned more particular­
ly for w8l!:0n hubs. the exterior being screw-threaded to 
screw into the hub, while In the inner cap is  a screw 
rod with a point adapted to close more or less wholly 
the feed aperture, and thus control the I!llpply of 011 to 
the axle. 
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� ,ieutifi, !merielu. 
LEAK DETECTOR F O R  PIPES.-And rew 

H .  Brown. New York City. This invention relates to 
au improvement on a former paten1ed invention of the 
same inventor, by which the accumulating water actu­
atc8 a val ve 80 that an annunciator is I!onnc!ed, the im­
provement providing for the continuous soundiug of the 
alarm unti l  the leak is  repaired. 

H E ATING AND VENTILATING BUILD­
I�Gs.- Donald Andrews, Lockport, N. Y. Air passages 
are, by this inveutioe, arranged in the walls of the 
building and connected at t.heir lower ends with a fresh 
air passage led over coils of incased heating pipes. foul 
air discharge pipes being also arranged in t.he walls. aud 
both passages being broken up by n nmerous small 
regIsters, to constantly remove vitiated air and supply 
\Jure heated air. 

BAIL LOCK . •  - W illiam Boyrer, New 
York City. Tbis is a device designed for use on pots, 
kettles. etc .• to hold the handle off tbe hot body part. 
and consists of a clamp adapted to clamp on one of the 
ears and a swinging arm pivoted on the clamp and 
adapted to engage tbe bail or handle. 

BUCKLE CONNECTION. - A n t h 0 n y 
Biesen, Merri l l ,  Iowa. For connecting a buckle and 
strap this invention provides a plate having its two 
ends adapted to be bent parallel and clinched together, 
there beUle: formed integr"l with the plate a l oop or 
keeper for tbe free end of the strap, making a strong 
and cheap way for connecting a bnckle and strap with· 
out doubling the strap and sewing or riveting it. 

H ORSESHOE.-Thomas L. Ti pton, Jeru­
salem, Ohio. ThIS invention relates to what are styled 
.. rolling horseshoes," used 0& the front feet of fast 
horses, and is made to tnrn both down and np at tbe 
heel. with a slight bevel outward on top from the heel 
nails hack to the point  or ends of the heel. to prOVIde 
for the widening of the hoof's heel ends. 

NOTE.-Copies of any of the above patents wil l  be 
furnished by Munn & Co .. for 25 cents each. Please 
send name of the patentee, title of lllvention, and date 
of this paper. 

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

FEBRUARY N U IU B ER. -(No. 64.) 
TABLE OF CONTENTS. 

1. Hundsome plate in colors of an elegant residence on 
Chestnnt WII, M t. Vernon, New York, erected at 
a cost of $12,000 complete. Two perspective 
view@, floor plans. etc. 

2. Colored plate representing an attractive residence 
at Auburn Park, ChIcago. Cost $7,000. Floor 
plans, perspective elevation. etc. 

3. Plans and perspective view of a carriage honse 
erected at Soutb Orange, N. J., at a cost of $2,700 
complete. H. H. Holly, Esq., architect, New 
York. 

4. A residence at South Orange, N. J. Cost $11,000 
complete. Perspective elevation, floor plans, etc. 
Architect, H. H. Holly. New York. 

5. Hand\;ome residence of Gothic design at German­
town, Pa., erected for Mr. B. P. Wilson. Per­
spective elevation and two floor plans. 

6. Cottage in Sophia Avenue, Chicago, estimated cost 
$2.800. Floor plans a&d perspective elevation. 

7. Perspecti ve elevation and floor plans of a recently 
erected cottage at Stratford. Conn. Cost $2.700 
complete. 

S. A colonial re.idence erected at South Orange. N. J., 
from plans by R08itter & Wright, arcbitects, New 
York. Cost $17,000 complete. Perspective ele­
vation and two floor plans. 

9. Cottage at AustI n, Chicago. Estimated cost $3,700. 
Floor plans. perspective view, etc. 

10. Floor plunR and perspective view of an elegant 
cottage at A ustin, Cbicago. Cost about $5,000. 

11. A corner of a boudoir. designed by J. Armstrong 
Sten house. Half page illustration from a colored 
drawing, w hich appeared in the Royal Academy 
exhibition last year. 

12. A picturesque cottage of moderate cost at Austin, 
Chicago. Two floor plans and perspective eleva­
tion. Estimated cost $900. 

13. Miscel laneous contents : Jarrah wood.-Blographl. 
cal sketch of Henry Schlicmann,tbe archreologist. 
-Bronze castings. -The SCIENTIFIC AMERICAN a 
help to bllilders.- ·American stone fields.-How 
can iron pulleys be papered 1-En!(land's favor· 

ite hard woods .-Floors.-Plaster.-Developments 
of constructioD.-Corrosion or zinc in contact with 
brick.-Etching upon glass.-Magnesia lD cement. 
-Our last year's volume.-Improved woodwork­
ing machinery, m"strated.-A novel calendar, 
made of tin.-Broughton self.closing basin cock, 
iIlustrated.-Tbe Edson recording pressure gauge. 
-A new ltasoline engine. iIIu.trated.-Universal 
file handle, illustrated.--The Dnnning hot water 
heater.-Improved conduits for electric wires, i l· 

lustrated . . - A thoroughtly buil t parlor door 
hanger, illustrated. - California fruit.-Labor­
saving appliances for the carpenter and builder, 
illnstrated. 

TfI,e charge if»' In_tUm. under thu head is One Dollar 
a ltne feY/' eaclt insertion .. alJlYut eight wordiJ to a line. 
Advertisements mU8t be received at publication office 
as early a8 Thursday morning to appea1'in next issue. 

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

Preaoes & Diee. Ferracute Mach. Co . ,  Bridgeton. N .  J 
For best hoisting engine. J. S. Mundy, Newark, N. J. 
Best drier! for grain, sand, clay, fertilizers, wet feed, 

a-reen coft'ee. etc. S. E. Worrell. Uannibal. M<.r. 
Best Ice and Refrigerating Machines made by David 

Boyle, Chicago, Ill. 156 machines in satisfactory use. 
The Improved Hydraulic Jacks, Punches, and Tube 

Bxpanders. R. Dudgeon, 24 Columbia St., New York. 
Power presses and dies. Also contractors for special 

machinery. T. R. &; W. J. Baxendale, Rochester, N. Y. 
Screw machines, milling machIDes. and drill presses. 

The Garvin Mach. Co., I,aillht and Canal Sts .. New York. 
Send tor 50 page free catalogue of best Iwrse pm.t!W8. 

wood. circular H.nd drag saws, and threshi1U} machines to 
A. W. G ray's Sons, M iddletown Sprina-s, Vt., box 5. 

.. How to Keep Boilers Clean . "  Send your address 
for free !16 p. book. J .... C. Hotch kiss. l� Liberty St .• N. Y. 

Billings' Double·acting Ratchet Drills. Drop Forgings. 
Bronze �·orllings. Billings & Spencer Co., Hartford, 
Conn. 

Bids wanted for the manufacture and introduction of 
N icholls' strap and buckle shield. Address WHey &; 
NichoUs, Galveston, 'l'exas. 

Emery Wheel Patent for Sale-Inventor having other 
busi ness. Tests ha.ve proven its superiority. Address 
G rit, P. O. box 773, New York. 

Split Pulley. at low prices, and of �ame strength and 
appearance as Whole Pulleys. Yocom &; Son's Shafting 
WorkB. Drinker St.. Philadelphia, Pa. 

Ff»' low prices on Iron Pipe, Valves, Gates, FIttings, 
Iron and Brass Castinlls. and Plumbers' Supplies. write 
A. &; W. S. Carr Co . •  138 and 140 Centre St • . New York. 

The best book for electricians and beginners In elec­
tricity is " Experimental Science." by G eo. M. Hopkins. 
By mail, $<I :  Munn '" Co .. publishers. 861 Broadway. N. Y. 

Barrel, Keg, and Hogshead Machinery. See adv. p. 30. 
For Sale or Lease-The right for U. S. and Cat:ada of 

the only absolutely non .. explosive BDd odorles8 lam p 
burner in existence. It has been tested by experts. A d­
dress S. IIlllls. patentee. 1006 G rove St., .Jacksonville, I I I .  

Newspaper Wf»'k and .Adverti.,'ing for 1891. Every­
thing B Manufacturer oua-ht to do in this department at .. 

tended to by the Manutactwrl'Jr8' Advmi3i1l{/ Bwreau 
and Pre&8 A(IflrIC1/, Benj. R. Western, proprietor. 111 
Liberty Street. New York, in a systematic. bUsineas .. ltke 
manner. Our mutual benefttcombination rates, in which 
all Clients partiCipate, are lower than any individual ad· 
vertlser can possibly secure for himself. Estbd. 1879. 

�Send for new and complete catalo�ue of ScientIfic 
and other Book. tor sale by Munn &; Co., 361 Broad .... y. 
New York. Free on application. 

HINTS TO CORRESPONDENTS. 

Namea a n d  A ddreaa must accompany all letters, 
or no attent.ion will be paid thereto. This is for our 
information and not for pu hlication. 

ReCerencea to former articles or answers should 
give date of paper and page or nnmber of question. 

I n q u l rlea not answered in reasonable time should 
be repeated ; correspondents will ·oear in mind that 
some answers reqnire not a l itt le research, and, 
though we endeavor to repl y  to all either by. letter 
or in this department. each must take his turn. 

Speci a l  Written I n Cormatlon on matters 01 
personal rather than general interest cannot be 
expected without remuneration . 

SclenUftc American 1Iu.P I,lementa referred 
to may be had at the office. Price 10 cents each. 

Booka referred to promptly supplied on receipt of 
prIce. 

IUineraJ8 sent for examination should be distinctly 
marked or.labeled. 

(2827) Amateur asks : 1. What tools or 
instruments are needed in the tlnding or searching lor 
minerals of any kmd ? A. The daimond dril l  is used 
for prospecting on the large scale. A mineralogist for 
field work needs a hammer and chisel. See our SUPPLE­
MENT, Nos. 200 and 453. 2. Where is the nearest place 
to look for minerals, in this vicinity ? That is for spe­
cimens for a collection. A. Bergen Hlll : where any 
blasting is in progress is a good place. Yon will find 
most m inerals in the metamorphic and primitive rocks. 
On Staten Island in the serpentine localities, good spe· 

cimens are otten found. See SUPPLEMENT. Nos. 344, 
349, and 363. 3. What are the nlimes and properties of 
the inclosed minerals ! A. No. I is slag from some 
furnace or crucible. No. 2 IS gypsum. No. 3 is agate. 
The U. S. Geological Survey may be addressed on the 
subject of mineral localities. Good works on miner­
alogy al ways give localities. Dana's " Mineralogy " IS 
the sine qua 7Wn for American collectors. We can sup· 
ply i t  for $10. Dana's " Manual " and • • Text Book " are 
$2 and $3.50 respectively. 

(2828) W. A. M. asks : At what height 
mnst J cut a tree off, the height of which is 58 feet, so The Scient.ific American Architects and BuilderII that the stump WIll form the perpendicular and the top Bdition is issued monthly. $2.50 a year. Single copies. the hypotenu�e of a right-angled triangle, the blll!e of 25 cents. Forty large quarto pages. equal to about which is 30 feet 1 A. Let z=altitude and y= hypote­two hundred ordinary book pages : forming. prlicti. 
nuse of triangle. Then by the conditions of the pro­cally, a large and splendid MAGAZINE OF ARCHITEC' blem we have : z+y=58 (I) y'-z' =30' (2) . ' . :I:=5S-y. TURB, richly adorned with elegant plates in colors and Substituting this value of z in equation (2) we have with fine engravings, illustrating the most interesting 'V'-(58-y)I=900. 

examples of Modern Architectural Construction and · Red c' 116 _".,,. alred b '  u 109, y- ....... 1 su lects. �36'76 feet The Fnllness, Richness. Cheapness, and Convenience �=21'24 •• 01 this work have won for it the �ARGEST CIRCULATION Or the tree must be cnt 21'24 feet from the ground. at ::ny ArchItectural publIcatIon 10 the world. Sold by I &II newsdealers. (2829) J. G. asks : 1. Please say how 
J,lUNN & CO .. PUBLISHBBa, many cables there are laid from Great Britain to 

861 Broadway, New York. America 7 A. See tor tall account ot transatlantic 

cables our SUPPl.EMENT. No. 747. 2. How long is it 
suppo.ed to take after you telegraph t he lI .. t word of a 
message before it is received, from the nearest point of 
this side of the Atlantic to the orher ? A. About three 
seconds is given as the time of transmission of an elec­
tric impulse. 

(2830) J. F. F. asks how h orn com b  
manufacturers flarten o r  straighten cow horns, s o  that 
dam pnes" wil l  not curl them. A. All manipu lation of 
born in the way of bending is done by heat and pres­
sure. When ben t  or straightened hot Ilnd kept in sbape 
until cool, dampne.s will  have li ttle or no effect on it. 
Hot water may be used as the heating agent. 

(2831)  J. E. R. asks for the manufacture 
of what is known as celluloid collars and cuffs. A. 
CellnlOld col lars and cuffs are rolled, stamped or 
pressed into shape while warm. The exact details of 
the process are not published. A musl in backing may 
be used to give grain. The rolls, etc. ,  are kept hot by 
steam, gas flaree. or otherwise. The main portion is a 
sheet of celluloid charged WIth zinc oxide. 

INDEX OF INVENTIONS 
Por whlcb LeUer. Patent of tbe 

Vnlled State. were Granted 

February 3, 1891. 
&ND EACH BEARING THAT DATE. 

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

Accumulator. C. C. Worthington . . . . . . . . . . . . . . .. . . . . «5.917 
A cid phosphate. maktna-, A. Memmlnger • • • . . . . . . .  445.567 
A ctinometer. \l;. G. Balll\rd . . . . . . . . . . . . . . . . . . . . . . . . . .  445.718 
A � rlcultural fork. F. 8. Kretsinger . . . . . . . . . . . . .. . . .  4411.621 
Air brake. F. Lilnsbera- . . . . . . . . . . . . . • • • . . • . • •  • • . . • . .  445.b'99 
A l arm. See Fire alarm. A n chor. A. M c Doullall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  445.816 
A ni mal Krlp. E. A. Stiles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 445.66:1 
Apron. C. A. Filkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  445.518 
A tomizer. vlllllnnl, W.  E. Weldon . . . . . . . . . . . . . . . . . .  415.579 
A wnin"" brace, KinJl & Carr • • • . . . . • . . . . . . . . • • • • . . . . • .  445,7' 18 
A x  helve fa.tener. H. M .  Martin . . .  . .  . . . . . . . . . . . .  «5.730 
Axlett. machinery for sbapin2 iron or steel, J.  T. 

Rowley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  445.662 
Ball. See StrlklnK bBll. Tobacco bBll. 
Band cutter and feeder. C. W. Bond . . . . . . . . . . . . . . . .  445.6Il8 
Band cutter and feeder. E. B. Karn . . . . . . . . . . . . . . . . .  415,835 
Bar. See Chenille cutter bar. 
Barrel washer. G. A. Bidwel l .  . . . . . . . . . . . . . . . . . . . . . . .  445.5.')4 
Basket. O. J ennin"s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 445.783 
Battery. See Secondary battery. Searina-, roller. C. D. Meneely . . . . . . . . . . . . . . . . . . . • . .  U,I).680 
Bearing. rolier, M eneely & Gibbons . . . • . • . . . . . . . . . .  «5.679 
Bed. foldinK. I. Os"ood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41.>.1;29 
Rr��·cv�:����ii.�.1io�l:;�t.� : : : : : : : : : : : : : : : : . : :  .. : :  �:�b 
Billiards. miniature, COKswell & Woody . . . . . . . . . . .  440,fl'26 
Blast furnace8. bell and hopper for, B. F. Conner.  M!1.R50 
Block. sianal. M. P. Crawford . . . . . . . . . . . . . . . . . . . . . .  4-(.lJ.B28 
Bobbin wmdlng machine, J .  W. Eisenbart . . ... . . . 44j.765 
Boiler. See Steam boiler. 
Boller purlle feeder. N. B. Shontz . . . . . . . . . . . . . . . . . . .  445.909 
Book holder, B. P. Field . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  410.885 
Boot or shoe, Allen & Gibbs . . . . . . . . . . . . . . . . . . . . . . . . .  440.529 
Bottle tlll inK apparatus, A. M. Donall y . . . . . . . . . .  . 440.882 
Bottle lock. W. C. K l nll. . . . . . . . . . . .  . . . . . . . . . . . . . .  415.755 
Bottles . .. pplyln" wi"" cork retainers to. C. L. 

Curtis.  . .  . . . .  . .  . . .  . . . . . .  . . .  . . . . . .  . . .  . . .  . .  . . . . . . .  . . .  415.803 
Box. See Letter box. Musical box. Signa) box. 

Telephone box. 
Brace. See Awnim[ brace. 
Bracket. See Curtain pole bracket. 
Brake. See Air brake. eMr brake. 
Brllndlnll apparatus, electric. W.  Cannell . . . . . . . • . .  445/>48 
Brick kiln, T. l�amon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41.>.595 
Brick press, C. P. Oldham . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4I:;.7�2 
Brick yard plant .. T. J. Monk . . . . . . . . . . .  . . . . . . . .  . . .  44,s.H39 
Brush, R. W. Hardie. . . . . .  . . . . . . . . . . . . . . . . .  . .  . .. . . .  «5.649 
Brush and polisher. nail, H. Weber . . . . . . . . . . . . . . . . .  445,68:1 
Brush drawinll machine. W. LewiS . . . . . . . . . . . . . . . . . .  445.855 
Buckle. C. I I .  Farmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  415.806 
Buck.et .uspendinK fr .. me. �'. Scbllllnger . . . . . . . . . . . 415.719 
Burial apparatus. N. Brickell . . . . . . . . . . . . . . . . . . . . . . .  U5.875 
Burner. See Gas burner. Gasoline. burner. By .. 

drocarbon burner. 
Calendar. O. C. Blackmer . . . . . . . . . . . . . . . . . . . . . . . • • . • .  445,745 
Camera. See Photographic camera. 
Cament attachment. C. L. Knox • • • • . . . . • . • • • • • • • • • . .  «5,561 Can. See Cement. caD. 
Can testiDa- machine. W. H. H. Stevenson . . . . . . . . .  44.1).706 
Uans. f\eQusUe alarm for oil. J .  A. Pollock . . . . . . . . . .  445.fi08 
Candle.Uok. A. Heckl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  445,555 
Cane mills. steam pressure rea-ulator for, Malbtot 

&: Lejeune . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 445.856 
Car brake, J. Reichmann . . . . . . . . . . . . . . . . • . . . . . . . . . . . .  445.73a 
Car cou pling, C. O. & h Barnes, Sr . . . . . . . . . . . . . . . . . .  415.768 
Car couplin�. T. L. M c K een . . . . . . . . . . . . . . . . . . •. . . . .  445.817 
Car COUpliDK. T. M. Stuart . . . .  , . . . . . • • . . . . • . . . . . . . • . .  445.:,76 
Car U"htinJl, electric. L. F. Jordan . . . . . . . . • . • • . . . . . .  445,954 
Car motor, street, T. Roberts . . . . . . . . . . . . . . . . . . . . .  445.7;)6 
C .. r. safety guard. W.  H. La �·ounta1ne . . . . . . . . . . . .  445.897 
Car, 8Ieeplnll, 1£. G. Allen ., . . . . . . . . . . . . . . . . . . . . . . . . . .  445.870 
Car, street. Moore & Pertler . . . . . . . . . . . . . . . . • . • . • . . . .  445.&1 
(Oar. 8breet. J. G. Scbneider . . . . . . . . . . . . . . . . . . . . . . . . . 445.941 
Cars, f\pparatu8 for heatina raHway. J. 8. AlstoD .. 445.7i).J Cars, "ate for exit paS8&JleS of rail way, J.  H. Fox .  445.&.19 
Cars. R'mnd for exit pabS8'l'eS of railway, J. H. 

Fox. . . . . . . . . . . . . .  . .  . . . .  . . . . .  . . .  . . . . . . . . . .  . . . . . .  445,808 
Care, movable table for :rallway, H. W. Rosen-

baum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • .  445,7(4 
Carpenter's Ilau�e. A .  A.  'VeIsh • . • • • • • • . . • . • • • • • • • • •  4Jil,ti4H 
Carrllllle. collap.ible baby, Outton '" Meister . . . . .  415.5!19 
CarrlBlle top joint, D. T. SIIHth . . . . . . . . . . . . . . . . . . . . . . 4I5.tiSl 
Carrier. See Parcel carrier. 
Case. See Packinll csse. Sample csse. 
Casb reaister and indicator. H. Cook . . . . . . _ • • . . . • • •  4'1l.fr.l 
Cash rea-ister and indicator, C. D. 6rimes . . . . . . . . . 44./).!in 
Ca&h reaister and indicator, C. E. Lord . . . . . . . • . . . «;J.BiO 
Cash re"lster and Indicator, M. N·. Lovell . . . 445,959, 44ii.geO 
Casb re"ister .. nd Indicator. W, H. &; W. W. 

Wytbe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . .  445.582 
Caster, U. J. Helmstaedter . . . . . . . . . . . . . . . . . . . . . . . . .  440.8:;;l 
Cast/nK hooks. pattern for, E. Kuhn . . . . . . . . . . . . . . .  4",.012 
Cement can. O. F. Drew . . . . . . . . . . . . . . . . . . . . . . . . . . . .  445,832 
Chair. See Convertible chair. 
Channel tlap laylna- machine. Hemina-way & 

A Idoe. . .  . .  . . .  . . . . . . . . . . . . .  . . . . .  . .  . . . . . . . . . . . . . . .  41.,.613 CheckinK and unchecklnK device, M. F. Glynn . . . .  4 15.888 
Cbenille cutter bar. J. J. H ughes . . . . . . . . . . . . . . . . .. . .  445.640 
Chimney. P. Dickinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 445.714 
Chuck. drill. J.  A. Becher . . . . . . . . . . . . . . . . . . . . . . . . . . 44a.5a:1 
Chuck for turnln" lathes, G rout &; Bowers . . . . . . . . .  445.695 
Churn, N. Evln"er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  445,S", 
Cillar macbines. lIexible roll for, Brlllht & Peck . . .  445.9:17 
Clapboard holder, B. F. Mooney . . . . . . . . . . . . . . . . . . . .  44,s.fl81 
Cllppinll macbine, hair. Coates &; l..onK . . . . . . . . . . . . .  445.917 
Clock strikinll mechanism. A. M. J�ne . . . . . . . . . . . .  445,tJ(J7 
Closet. See Water closet. . 
Cloth pressing machi ne. G. W. Voelker . . . .. . . . . . . . .  440.m 
Clotbes drier. J. J.  Becker . . . . . . , . . . . . . . . . . . . . . . . . .  445.63:1 
Clothes hanger. E. Sund berK . . .  .. . . . . . . . . . . . . . . . . . . 415.866 
Clutch couplings, reversln" lIear for. R. U. Ed-

wards . • . . . . .  . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  445,7';2 
Collee I>ot. F. Norton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4J5,1,,)2 
Collina- wire rods, mechanism for. 1 .... H. Daniels . .  44;'.9«& 
CompoSition of maUer, A. M o:lJatt . . . . . . . . . . . . . . . . . .  44.1.Hl'l 
Convertible chai r. E. S.  �-rench . . . . . . . . . . . . . . . . . . . . .  441>.774 
Cooler. See Water cooler. 
Copper free from oxidation. prOCPElS of·snrt Ilppa­ratus for producin� hot roi l ed,  fJ. W. C u m-

mlns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  445.&1\ 
Corkscrew. Campbel l & Hough . . . . . . . . . . . . . . . . . . . . .  41.>.5:llf 
Cotton feeder, S. W. Woodbury . . . . . . . . . . . . . . . . . . . .  415.916 
Cotton picker. O. Kretzschmar . . . . . . . . • . . . . . . . . . . . . .  4-tn.7Sfi 
Cotton .cr .. per . •  1 .  J. Hobbs . . . . . . . . . . . . . . . . . . . . . . . .  44;;.'91 
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cowy. exhaust, R. M. Pancoast . . . . . . . . . . . . . . . . . . . . . .  445.1'19 
Crane. tr .. vellnK. W. Wood (r) . . . .  . . . . . . . . . . . . . . . . . . .  11.142 
Cultivator, A. W. Butt . . . . . . . . . . . . . . . . . . . . . . . 445,8(6. 445.847 
Cultivator att .. ch ment, Bailey &; Coon •. . . . . . . . . . . .  4(,').871 g�n::;. '?o�r':;'i,�:�tl���;;;/h:;'·d\:J�I�: . ii: 441>,628 

Chapin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  445.1;59 
Cutter. See Band cutter. 
Oanclng IIllure, coin-controlled, J. N. Blauvelt . . . .  44.1,5:15 
Oental enlline driTinK wheel. J .  S. Campbell . . . . . . .  �45.R79 
Dental plmlJl'er. Jr. . •  1. OAonze . . . . . . . . . . . . . . . . . . . .  44.1),717 
Dental thermltl Inp;trtl ment. G. Evans . . . . . . . . . . . . . .  44;1.'irii 
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Die foldin� and seam i n g  machine.:F. A. Walsh . . •  «5.738 
Digger. See Potato dillJ!er. Ooor openiD� H.pparat u�. V. M E-hay . . • • • • • • . . . . • . . . .  445.614 B��d:��, e;) �fi�ze
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Dred"er� in place. appuratu� for hold Ina-. J. Ken" 

nedy. . . .  . . . . . . . . .  . . . . . . • • . . . . . . . • . . . • . . . . . . . • • . • • • •  4&bt675 
Drier. See f'lothe!!O drier. 
Dril l inll wHchine. '1\ Stanley . . . . . . • . . . . . . . . . . . .  e. • •  446,865 
Drip catcher, J. M orniDllstar . . . . . . . • . . . . . . . . . . . . . .  44.�.5fi9 
Dumb waiter, IJ . A. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . .  44;,82' 
Duplicating apparatus. rea-ister tor. F. A. H eiss . •  445.761 
Dye, pink. Ii'. Bender . . .  _ : . . . . . . . . . . . . . . . . . . . . . . . .• . . .  445.68t 
Edger. Ilsnll. �'. N. A rmstrong' . . . . . . . . . . . . . . . . . . . . • • . 445.�7 
Educational appl iance, Jahr & Boecher . . . . . . . . • . . .  «6.782 
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Electric cut-out. G. A. Scott . . . . . . . .  , . . . . . . . . . . . • _ . . .  445.822 
ElectriC lI"hts. m ast arm for, G. �'Itch . . . . . . . . . . . . . .  '4S.M� 
Electnc machine. d y namo. C. J. Schwarze . . . . . . . . 4'1).006 �l:���:� �����·8�:.�t�i �:�::ice: .Ii:: 'P: ·8iiarp·.��·��: :�:� 
E lectric motor sw itch. F. A. Weller . . . . . . . . . . . . . .  «5.741 
IClectric 8wi tch . . 1. W.  Hoffman . . . . . . . . . . . . . . . . . • . • . .  445,752 
ElectriC switch. (; . R. LeaD . . . . . . . . . . . . . . . . . . . . • • . . . •  445.967 
K lectrIc wire connector, J. W. Hotfman . . . . . . . . • . . .  445,751 
Electrtcal re8i�tance. asymmetrical. T. D. Bot-

tom e .  . . . . .  . .  . .  . .  . .  . .  . . . . . . . .  . . . . . . . .  . .  . . . . . . . .... . «5.687 
Electrode, secondary battery, S. II. Barrett . . . . . . . 445,872 
l£levator. See Platform elevator. 
Elevator driving mechanism, H. J. Reedy . . . . . . . .  «6t902 
Elevators, discharge ref,(ulator for hydrauiic. B. 

T. Crane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  H5.7�8 
End Kate. J. P. Marshall . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  445,678 
Engine. See Hot air enaine. 
H:n�ine attachment. O. R. & F. M. WoodBum • • • • • •  445.943 
Evaporating ap �aratus. T. Gaunt . . . . . . . . . . . . . . . • . •  445,776 
Exercisin2 apparatus. W. I�. Coop . . . . . • . • . . . . . • . . . •  446.726 
Ext rRctcr. See Stump extractor. 
Fabrics, apparatus employed In the cuttln" of 
Fan':"��� �
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Fare register. 'r. B. Lee . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  W.669 
Feedwater heater and purifier. V. H. MCCO���� 4".9:14 
Feedinjl device. J.  II. Morrison . • • . • . . . . • . . • • . • . • . . . .  4J5,9&l 
li'ence, J ... Barne8 . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . • • . . . .  44!lJ).'l1 
�·ence. J .  B. Cleveland . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  445.746 
j1'ences. tension device for slat and wire, F. 

I£mley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  445.M7 
Fender. See Fireplace-fender. 
�'errule. J .  M acphai l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4I5JiOO 
Ifile or rasp. 1\ N. Dal1as . . . . . . . . . . . . . . . . . . . . . . . . . . . .  445,712 
Filter. J. I I .  Millen . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 445.068 
Filter. pressure. P. R. & P. R. G ray, Jr . . . . . . . . .. . . . .  445,890 
Filtration. down ward. J. W. H yatt . . . . . . . . . . . .. . . . .  4�5.58,'; 
Fire alarm. automatic. J. B. Deen . . . . . • • . . . . . . . . . . .  445.000 
Fire indicator. elactric. 'r. R. Douse . . . . . . . . . . . • . . .  445.931 
Fireplace fender. ti'. W. Keifel. Jr . . . . . . . . . . . . . . . . . .  445.811 
ItIoor� H. Herrrnann . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . • .  �i79 
Fork. See Agricultural fork. Loom weft fork. 

Winker fork. 
Frame. See Bucket suspending frame. Slate 

frame. 
Fruit pittinll machine. J. T. Ish . . . . . . . . . . . . . . . . . . . . .  445 75., 
}4'urniture, W. S. Goodwill le . . . . • . . . . . . . . . . • . . . . •• . . . .  445.777 
Gaua-e. See Carpenter's "auQ'e. 
G as burner. incandel3cent. J. C. O. Chemin • • • . • • • • •  445.725 
Gas bnrner. sel f-closing. W. Ten Eyck . . . . . . . . . . . . . 445,612 
Gatl lhrhter. electric, I I .  II.  Cutler . . . . . . . . . . . . . . . . • .  445.1'28 Gas lillhUna- apparat us. electric, H. H. Cntler • . . . .  445.727 
G as metp.r. Stidham & WallAce . . . • . . . . . . . . • • . . • . • • • •  «5,757 
GasoUne burner. automatic. N. Newman • • • • • • • • • • •  44.5,572 
Gate. See End gate. 
G enerator. See Steam �enerator. 
G lasR. compound fur frostinll, W. H. Akester •• . . • .  44.'>,528 
G lassware pollshina- machine. H. C. Wood . . . . . . . . .  (45,708 
Gluve fasteninJ!, E. Pringle , . . . . . . . • . • . . . . . . . . . • • . . . .  «5.820 
Grain binder. automatic. T. Lenox . . . . . . . . . . . . • • . . . .  445.5R6 
Grain binder cord k notter, A. Stark . . . . • . . . • • • • . . . .  445,788 
G rain spout. J. Simpson . . . . . . . . . . . . . . • . . . • . • • • • • . . . •  445.&15 
Grate. R. H. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 445/.75 
Grate support. C. I ... Beers . . . . . . . . . . . . . . . . . . . . . . . . . • .  445.8'rS 
Grindinjl ruil l .  V. L. Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . .  «5.821 · 
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l: �"a���nt .. creon . • • • . • . • • . . . .  445.fBl 
Halne, W. S. C'l'lrr , . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.584 
Handle. See Velocipede handle. 
Hanger. See Clothes banKer. Picture hanger. 
Harness, A. Rus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '45.640 
Harrow. J. Macphail . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  445,587 
Harrow. M. J. Todd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  445.842 
Harrow, di.k, C. S. Ruef . . . . . . . . . . . . . . . . . . . . . . . . . . 445.187 
Harrow, seeder. and mower, combined. H. V. 

Conway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .. . . .  415,543 
Hay rnke and loader, combined. D. C. Chaddock 

et at. . . . . . . . . . . . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . .  445.541 
Headina- dressinll machine. W. H. Curnayn . . . . • . . •  44.1).619 
Heater. See Feedwater heater. Wheat beater. 
Heattna' and ventilating apparat.m� and 8ystem. J .  

A. Skil ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44�,762, «5.76., 
Hinge for tables. d eBks, etc .• tlush, J. Batcheller . . «S,582 
llolder. See Book holder. Clapboard bolder. 

Ink or color holder. Music book holder. NIp" 
pIe holder. Pen holder. Sf'wina- machine at­
tachment holder. Sonp holder. Soap powder 
holder. Trol ley wire holder. 
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Hook, J. Kil l inger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 445.895 
HO�It�hl"n���
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s, 
. .  ���:: 445,893 

Horse tracking device for vehicles. P. W. 
Cashion . . . .  . . . . . . .  . . . .  . . .  .. . . . . . . . . . . . . . . . . .  "5.540 

Hose to couplinjil's, tool for fastenmiC. C. E. Hud .. 
.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �45,8:14 

Hot ai r engine. H. Robinson . . . . . • • • . • • . . . • . . . . . . . . • . 44;'.� 
Hydrocarbon burner. B. O. Devoe . . . . . . . . . . . . . . . . . .  445.692 
Ice harvesti ng machine. Ji'. E. KinBman . . . . . . . . . . .  445.&.16 
Indicator. See 14'i re indicator. Lamp fiJltna- indi-

cator. Station il ldicator. Visual tndicator. 
Injector. J{ uczander & Ruddy . . . . . . . . . . • . . . . . . . • . . . .  445.6t2 
Injector. stenm. J.  Desmond . . . . . . . . . . . . . . . . . . . . . . . .  415.831 
I n k  or coior holder. A. V. Benoit . . . . . . . . . . . . . . . . . . . .  445.'it)4 
lnsu1ntor. H. D. W inton . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 41.'>,700 
Iron. �ee Sad iron. 
Jack. See Liftln!! jack. 
JH1" cover. R. O. Burlingame . . . . . . . . . . . . . . . . . . . . . . . . . 445,921 
Joint .  See Carria�e top joint. 
Ki l n .  See Brick k i l n .  
K n i t  l<8J'ment. H. C. Bohne . . . . . . . . . . . . . . . . . . . . . . . . . .  �40.91,'; 
Knittine machine. circular. E. R. Branson . . . . . . . . .  44S.690 
Ladder. telescopiC scalina- or fire escape. 8mitter 

&; Dubamel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ��5.7� 
Lam p. electric nrc. J. W.  lCa�ton • • • • • . . . • . . . . . . • • • . .  4�.MR 
Lam p, electric arc. O. C. White . . . . . . . . . . . . . . . . . . . . . U�.72t 
Lamp IIl l in�  indicator. L. N. Lu.k . . . . . . . . . . . . . . . . . . 44.').51i5 
Lamp. incandescent electrIc. 1.\ D. But,tome . . . . • . .  445,68S 
Lamps. cut·out for incandescent. T. D. Bottome 445,686 
Lam ps. hanaer or harp for suspending, C. G. 

Hoerle . . . . . .  . . . . . . . .  . . . . . . . . . . . . . . . .  . . . . . • . . . .  445,698 
Lamps. reel for ratsinlZ and lowering electrio, J .  

1'. Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  «5.ro:/ 
Lantern. signal,  T. S. iCasterbrook . . . . . . . . • • • • . . . . . .  445.� 
Latch. C. K Leg" et al . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  445.562 
Lat he. t urret. G ruut & Bowers . . • • . . . . . . . . • • • . . . • . . . 445.694. 
Lathes, gri pping device for, Grout & BowerB. 

«5,600. «6,697 
J...athtnl!'. banller for wire, G. Kelly . . . . . . . . . . . . • . . . . . 4.J.5.83Q 
l�eat.her cutt ing mach i ne, H. C. Pease . . . . . . . . • • . . . .  445,588 
Leather strips. machine for splittin8'. W. A. 

Bates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f45.7U 
]�etter box, C. H. Vause . . . . . . . . . . • . . . . . . . . . . . . • • • • .  445.867 
Lettering device. adjustable. L. A. Gates . . . . . . • • . •  445,i50 
] .. ever, G. H. Jantz " . . . . . . . . . . . . . . . . . • . • • . . . . . . . . . • . .  4�5,558 
Life·saving a pparatus. W. W. Riley . . . . . . . . . . . . • • • •  4�5.ti09 Lift. automatic double topping, T. L. Arnold . . . . . .  «5.f>1() 
l , \ftin" jack. W. S. Livengood . . . . ... . . . . . . . . . .. . . . .  44.').900 
Liniment. J. Wilfong . . . . . . . . . . . . . . . . . . . . • • • • . . . . . . . . .  4.v.59"4 
I�ithollraphic plates, manufacture of, O. K inder- . 

mann . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4'5,600 
Lock. See Bottle lock. Printer's galley locI<. 

Real lock. 
Loom shedding mechanism. C. W. WoUI' . . . . . . . . . . .  445.791 
Loom shuttle o perati ng mechanism. S. Turner . . . .  .us.ti82 
Loom weft fork. J. H. K nowles . . . . . . . . . . . . . . . . • . . .  445,627 
l .. ubricating purposes, incombustible waste for. 

R. R. G raf . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  445.889 
Meat chopping machine. J. Sheargren . . . . . . . . .. . . . .  445.�2a 
Medical apparatus. electrical, J. C. Chambers •. . . . .  44.5,636 
Metal bars. etc .• mach ine for BtraigbteniDi" and 

pOlishl"" . W. A. M cCool . .  . . . . . . . . . . . . . . . . . . . . . . .  440.501 
Metal pieces, apparat us for testtng. L. De Place . .  445,860 
Meter. See Diaphrajlm meter. G as meter. 
M i l l .  See G ri n d i Da- mill.  Pug mill. 
\! ould.  1'. E. Twist . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 445.'r.17 
Money t i l l ,  reflectinll. O. R. Meitzler . . . . . . . . . . . . • • . .  445.:":fi �gt���· �::

i
���0:-n��g�.

er
�r:ct�c �����

d
�neii': 

44.5,922 

mHtic motor. Spring motor. Water motor, 
Motor. N. i<l. A ustin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �4.s.5.'JS 
M ower, Jawn. E. E. Runyon . . . . . . . • • . . . . . . . . . . . • . . . • 445.616 
M ower. lawn. I.. Smith . . . . . . . . . . • • . . . . . . . . • . . . . . . • . .  4�,fi82 
Mowin� machin�. J. W. JAmes . . . . . . . . . . . . . . . . . . . . . 440.894: 
M US1C book holder, C. A. Wetz . . . . • . • • . . . . • . . . • . . . • 445,51H 
M nsical box. A. J unod et al . . . . . . . . . . . . . • . . . . . . • . . • . •  i45,699 
Musical instruments. pipe for wind, A. V. Che .. 

vers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  415.849 
Nl\iI makina' machIne. J. H. Thompson . . • . . . . . • • . .  445.722 
Name plat.e pat.t.ern. J. H. Kator . . . . . . . . . . . . . . . . . . . .  445.765 
Ni pple holder. C. T. Hacken . . . . . . . . . . . . . . . . . . . . . .  445,949 Nozzle. l ubricating dischar�e. O. R. ChMe . . . . • . • . .  445,71 1 
OvenB. constructIOn of baker's. G. S. Tunks . . . . •• . .  445,826 
Packing CIl!!!e. Yocum &: K acer . . . . . . . . . . . . . . . . . • . . .  445.8fi9 
PM·kina- for st uffing boxet'o. H. E. lr ... orrest . . . . . . . . . . U5.f83 
Pai l .  d i n n er. G. P. Mitchell  . . . . . . . . . . . . . . . . . . . . . . . 445.\l6J 
Paint  pails, brush scraper att.achment for, D. F. Br()wn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' 446,876 
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loS 
Paper coatlnll' apparatu •• J • Kayser. . . . .  . . . . . . . . . . . U5.II56 
Paper cuttinll' macb lne. J .. carrer . . . . . . . . . . . . . . . . . . .  U6.1123 
Paper, leatber. and other plastic materials, die 

for ornamenting. W. Scbumacber . . . . . . . . . . . . . . .  445,863 
Paper. water IInlsblnR. G. J.a Monte . . . . . . . . . . . . .. . . 445.81!8 Parcel carrier. Starr & Kr ... else . . . . . . . . . . . . . .. . . . .  445,'1lI.� 
Pasting device. G .  P. Sali.bury . . . . . . . . . . . . . . . . . . . . . .  446,9tO 
Pattern. See Name plate pattern. 
Pattern. D. 8. PauL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  «.;,8IiO 
Peanut picking machine. W. Watson . . . . . . . . . .. . . . .  U6.664 Pen fountain. N . ..... Palmer . . . . . . . ... . . . . . . . . . . . . . ' 0 .  445.8(1) 
Pen, founta;n rullnll. W. H. Blrkmlre . . . . . . . . . . . . .  �,1144 Pell holder. I •. J.. W. Mc)lurtry . . . . . . . . . . . . . . . . . . . . 4�5.tl22 
�:�Jr!�:r�:n�l:.���fn'i.':·F:M: ·i.ivinaiitOii:: . : .  m:� 
����:�::�l�:��:��Pti��IS���':.:" "Karp: . : : :  : : :  =:� 
Photograpbic backlrround. W. G. Entrekin . . . . . . . . 4',';,sor, 
Photoll'raphlc camera. W. H. Fuller . . . . . . . . . . . . . . . .  «''>,650 
Photographic plate bolders. ne"atlves. and stock. 

cablDet for. G. H. Ricb .. rds . . . . . . . . . . . . . . . . . . . . 445,861 
Photograpblo prlntlllll apparatos. Wynkoop &; 

Kemp . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  . .  445.581 
PI .. noforte action. A. T. RollBlleau . . . . . . . . . . . . . . . . . .  44,';.000 
Ploker. See Cotton picker. 
Picture banll'er. A. Sldd .. II . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.1112 
Pili machine. J. R. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  445.880 
Pitman bead.,}. Garlleld . . . . . . . . . . . . . . . . . . . . . . . . . . . . 445.775 
PI .. ne. G. W. Wrlll'ht . . . . . . . . . . . . . . . . . . . . . . . . . .  44,';.M. 44,';.m 
Planter. 11:. Tyden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 445.1iOi 
Planter. combined cotton and corn. E. D. Carter . . «5.635 
Planter. com. F. P. How .. rd . . . . . . . . . . . . . . . . . . . . . . . . .  «5.557 
Planter. cotton. J. D. SCbolleld . . . . . . . . . . . . . . . . . . . . . .  445 •• 34 
Planter. slnll'le seed. Hurd & MoLane . .. . . . . . . . . . . .  44.'i.641 
Planters and markers. wheel for corn. J.  De Butts «''i.718 
Platform elev .. tor. G. Ruddell . . . . . . . . . . . .. . .  U6.610. 445.611 
Plow. B. C. Troxler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  445.918 
Plows. planter and fertilizer di.trlbntina attach· 

ment for. W. S. J one. . . .  . . . .  . . . . . . . . . . . . . . . . . . .  445,852 
Pneumatlo motor. F. H. Rlcbard .. . . . . . . . . . .. «5,60I. 445,002 
Pot. See Colfee pot. 
Potato dlgll'er. C. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . .  «5,868 
Pres.. See Brick press. 
Printed sheet. of paper. apparatn. for IInl.hlnll'. 

Duncan &; s..lmon . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  445,9:18 
Prlnter'. lI'alley lock. Proetor &; Maller . . . . . . . . . . . . .  «5.001 

����:�: ��I����r�g���
G

c�i
l
��C:r.· Murii.iie 44,';.651 

&; Dro.ten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  U6.932 
PrInting .urface •• machine for JP"Odnolng. John-

son " Crane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  «''>,559 
Privy vanlts. con.truction o

� 
T. W. carrico . . . . . . .  445.848 ��f:�':,";. ·"S::T�e:p�t!;tor.
Sparr. . . . . . .  . . . . .  445,664 

t.:r.
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... P
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. . . . . . . . . . . . . . . . . . . . . . .  · · ·  . .  · . 445,7m 
Pump. G. J. Keller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  445.500 
Pump • • J. P. 1I0ntl<omery . . . . . . . . . . . . . . . . . . . . . . . . . . . .  445.002 
Pomp. J. W. Wad.worth . . . . . . . . . . . . . . . . . . . . . . . . . . . .  445.60'1 
Pump. centrlfna .. l. H. W. Brown . . . . . . . . . . . . . . . . . . . . 445.919 
Pump. double-acting, 8. White . . . . . . . . . . . . . . . . . . . . 445.915 
Pumps for air and gases, apparatu8 for compen .. 

.. ting tbe pressnre In .lIde. E. Hubner . . . . . . . . 44.'>.966 
Radiator. G. B. Cobb. . . .  . . . . . .  . . . .  . .  . . . . . . . . . . . . . . . . .  44.'>,926 
Ral l .... y. electrlo. R. M .  Hunt.er . . . . . . . . . . . . .. «5.674. «5.952 
Itftllw"y fl"Oll'. Moats " Craw.haw . . . .  . . . . . . . . . . . . .  44.'>.8.'l9 
H8 1 1way rail crosslnR. J. F. Hudec . . . . • • . . • • . • . . • • • •  445.781 
RHi lway sllmallng apparatus. J. M. Brohard . . . . . . .  «5.918 
RMi I way siatnsla, automatic circoit closing de-

vice for. r.oy ,. O·Toole . . . . . . . . . . . . . . . . . . . . . . . . .  «5,564 
Railway •• contact device for electric. E. M. Bent.-

ley . . . .  . .  . .  . . . .  . . .  . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  «5.634 
RaI

��:T!'. ��R���t��� . �.� ��
I
.�:. -:':���. �� ���::: 445,841

' 
Rake. See Hay rake. 
R8I<lster. See C ... h regI.ter. Fare realster. 
Rell'ulator. See Vehicfe r8l<ulator. 
Repeater. F. W. Cole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  445,M 
Riveting machlDe. G. H. Pegram . . . . . . . . . . . «5.985. '45.986 
Roiling metal .. machine for die. W. P. &; J. W. 

Bettendorf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  44 
Roundaboot, W. H. Easton . . . . . . . . . . . . . . . . . . . . . . . . . .  445 
8ad Iron. H. M. Cooley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
�:::'!.::�':;Il��gl':e· 'A: ii: Devenj,Ofi:: : : : : : : : :  
8asb cord .. uide. J .  R. Wal.h . . . . . . . . . . . . . . . . . . . . . .  . . 
!law IIling and setting machine. W. H. Parry . . . .  . . t:l��:'iD.��i���:�  .. �:

.
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Sewing machine. F. Chase . . . . . . . . . . . . . . . . . . . . 445.9'l4. 445,926 
SawinII' macblne .. ttachment holder. J. R. Oebert «5.sso 
Sewlna maohlne embroidery attachment. T. 8. 

Huntington . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 445.95.i 
Sewing machine pre.ser foot. IlL J. Toot . . . . . . . . . .  «5.912 
Sawing maoblne .huttle. J. E. Bertrand . . . . 445.&>5. 445.656 
Sewlnll' machine thread waxinll' device, J. E. Ber-

trand . . . .  . . . .  . . .  . . . .  . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  «5.657 
SawinII' machines. f .. n attachment for. J •. Bercher 445,843 
SbaplDll' machine. Woodford &; Raymond . . . . . . . . .  445.6 17 
Shears. J.achaume &; Pasteyer . . . . . . . . . . . . . . . . . . . . . .  «''>.700 
Sheave, T. O'Neill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 445.818 
8beet metal foldln" machine. C. 8. Peaslee . . . . . . . .  445.589 
Sheet metal .tamplna and perforating mach Ire. 

W. A. Turner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  445.600 
Shelt fastenlng. J. W. Hlne . . . . . . . . . . . . . . . . . . . . . . . .  445,9;;1 
Shlnale or .h .. ke machine. C. W. Babcock . . . . . . . . .  445.742 
8hoes. Insertinll' 1I'0re. In. A. E. Wick.. . . . . . . . . . . . .  445,580 
Sifter. asb. J. Karle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  «5.784 
8111'n. changeable. A. L. J.arkln . . . . . . . . . . . . . . . . . . . . . .  '45.838 
8lgnal. 8ee Block .llIn .. l . 
81I1'n .. l apparatn ••  M. Campbell . . . . . . . . . . . . . . . . . . . . .  «5,'194 
Signal bOl[. non.lnterference. F. W. Cole . . . . . . . . . . . 446;'199 
Signal box, non-Interference, M. G. Crane . . . . . . . . .  445,545 
Signal box • •  nccesslve non-Interferenoe. F. W. . 

Cole . . . . . . . . . . . . . . . . . . . . .. «5.7115, 145:198. 445.800 to 445.002 
!l1 .. na1lnll' device. electriC. Burrell .&; Markland . . . .  «5,5.'18 
Skyl i .. bt. G. Blckelhaupt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  415.1>85 
Slate fr .. me. 8. Mark.. . . . . . . . .  . . . .  . . . . . .  . . . . . . . . . . . . .  445,tJOO 
SU"P. device for grating and delivering. G .  S. 

Cbamberlin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  445,769 �g:g ��3!r 
.. 
�gl�:�.

b
;�:h�.;k��oii:: . . . :::::::.: : :  m:� 

801deriolZ and cemeJ'tiDg canl by electricity. ap-
parat.n. for, M. W. Dewey . . . . . . . . . . . . . . . . . . . . . . . .  445,'171 

Soldering and cementlna can •• electric. M. W. 
Dewey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  445,'/70 

Soldering machine, dip, E. G. La .. terback . . . .. . . . 44&.956 
Rprlna. motor. C. A. Loring . . . . . . . . . . . . . . . . . . . . . . . . . . 445.1i63 �:::,!.. t

�'=;:���'!r:;,:.
. w. Morton . . . . . . . . . . . . .  445,570 

����
n
b�\'.:���

r
t:����:f: .�: .�: �.

I
� '::.: ':.: :::. : : :  �� 

��"::: ::�:�:��
n
t. 3.

p
�.
a
��:in!: �����'::. :::: '.: ' : : :  1:�� 

��g�: r��:"'��fi=����·.�: .������: : : : : : : : : : : : :: : : : :  m:� 
Strlkln .. bag. H. B. Cook. . . . . . . . . . . . . . . .  . . . . . .. . . . .  445.747 
8tump enractor. Krlnll' &; Bau .. hman . . . . . . . . . . . . . . 445,676 
���:o:.;r�· �'iYt';j.jj,e ioii ' iiOrter: . . . . . . . . . . . . . . . . «5.158 
Surveylnll' In.trument, J. w.' Gee . . . . . . . . . . . . . . . . . . . .  445,8b6 
8u.penders. E. Gntmann. . . . . . . .  . .  . . . . . . . . . . . . . . .  «5,558 
8uspen.,on apparatus, I. Bu.hong . . . . . . . . . . . . . . . . . . 445.656 
Sweat pad fastener. C. H. Wentz . . . . . . . . . . . . . .  . . .. . .  445,500 
Switch. See Electric switch. Electric motor 

• wltch. 
Syrlnae. H. G. LelsenrIDll' . . . . . . . . . . . . . . . . . . . . . . . . . . 4(5.813 
Tag. A. C. Nortb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 445,731 
�:r::,:pg����a:til�U'.

b
�rIieridKe::: ·. ·. ·. :  

.
. :: . . . .  lli:�jg 

Tel .... raphs. automatic .wltch for autoaraphlc. H. 
Etheridge. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . .  445.716 

Telepbone DOX or c .. blnet. B. A. Steven . . . . . . . . . . .  446.721 
Tie wires. separating cro •• head. G. B. Baer . . . . . . . . 445.828 
Tobacco bag or pouch. W. J. Cu •• en . . . . . . . . . . . . . . . .  «''j,88l 
Tobacoo .temmlng machine. R. W. Colfee . . . . .. . . . . 446.6:17 
Toy. meohanlcal, H. Harareave. . . . . . . . . . . . . . .. . .  4'.'i.5M 
Toy money bank. r8l<1.terlnll'. lves &; Hotchkl.s . . . �5.754 
Toy, so .. p bubble. W. C. Farrand . . . . . . . . . . . . . . . . . . . . 445,807 
Tramway. or I'IIlIway •• rOiling .took for. C. Ziper-

now.ky . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  445.583 
Tree protector. C. F. Gerles . . . . . . . . . . . . . . . . . . . . . . . . . .  «5.881 
Trolley wire holder. H. P. Sharp . . . . . . . . . . . . . . . . . . 445.908 
Tru811, P. Yo.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  «.<;,600 
Tub. See Wasb tUb. 
Tube. SAe Wick tnbe. 
Tube •• m .. klnll'. A. Lawrence . . . . . . . . . . . . . . . . . . . . . . .  «6,8M 
TUII • •  baft. Davies & Downey . . . . . . . . . . . . . . . . .... . . .  «5.1f.19 
TUrn buckle. C. H. William .. . . . . . . . . . . . . . . . . . . . . . . . .  145.625 
N::�r�71��1�
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Ut.erlne .upporter. P. Yo.t . . . . . . . . . . . . . . . . . . . . . . . . . .  445,685 
Valve for .. utomatlc brake mechanl.m •• triple. F. 

Moore. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . .  445.969 
Valve aear. M. Greenwood . . . . . . . . . . . . . . . . . . . . . . . . . 445,810 
Vehicle regulator. electrically propelled. S. H. 

8bort . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 145 
Vehicle seat. T. J. Kerstetter . . . . . . . . . . . . . . . . .. . .  
Vehlole, two·wheeled. J .  W. Hewitt . . . . . . . . . . . . . . . .  445 �:Igg:=:: �\�?�:�r·. : '.::: :. : : :  .::: ':. ::: . : .: : : : : :  m.R18 
Velocipede handle. H. Waterson . . . . . . . . . . . . . ... . . . .  U6.914 

;:��IV���:�': .. :::::a���b� ��'B'!;.:;.:.�.:. ::: : : : �� 
Ves."I •• ela.tlc fender for. G. O. 8teln . . . . . . . . . . . . . .  445,910 
VI.ual lndic .. tor. electric, F. W. Cole . . . . . . . . . . . . . . . 445,'196 
Wagon. P. &; J. W. Brown . . . . . . . . . . . . . . . . . . . .  446,829. 44.'>.8'1'1 
Wardrobe hook. W. B. Comstock . . . . . . . . . . . . . . . .. . . 446,948 
Wash tUb. J. Kello ... . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . .  445.648 
Washer. See Barrel washer. . 
Water clooat. J. M. Holloway . . . . . . . . . . . . . . . . . . . . .. . .  445.892 
W .. ter cooler. A. T. Beach .. m . . . . . . . . . . . . . . . . . . . .. . .  445.66"1 
Water motor. 8. Golden . . . . . . . . . . . . . . . . . . . . . . . . . . . . «5.551 W ..... _r. 8. ImJth . . . . . . . . . . . . . . . . . . . . . . . . . . . 445.'11J5 

'eitutif i e  jmtrielu. [FEBRUARY 1 4, I8c}I .  
Water purifying apparatns. F .  A. Bnnnell . . . .. . . . .  445,587 
;:::: �':.�r.lw.r ����':."alr.;�: �.�!�::::::i4li.iH4: = 
Waterlnll .tock. device for. C. E. Buckley . . . . . . . . . . «5.1120 
Weather .trlpplna. W. H. Cosper . . . . . . . . . . . . . . . . . . .  «5,544 
Wheat heater. A. H. Brockman . . . . . . . . . . . . . . . . . . . . . 445,b36 
Wheel. 8ee Dental engine drlvlnll' wheel. Water 

wheel. 
Whlllletree hook. J. R. Davis . . . . . . . . . . . . . . . . . . . . . . . . «5$ 
Wick tube for lampa or oU stoves, D. L. Whlttlnll'" 

bam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44.'>.'188 
Windmill , W. Palmer. J r  . . .  . . . . . . . . . . . . . . . . . . . . .  «5.678 
Wicker fork. E. A. 8tephen.. . . . . . . . . . . . . .  . .  . . . . .  445,736 
Wire coverlna machine, J. McCahey . . . . . . . . . . . . . . . . 4&5,5118 
Wire. seamless plated. b. U. Meyer . . . . . . . . . . . . . . . . . 445,814 
Wood IIber dil(ester. W. P. Hawley . . . . . . . . ... . . . . . . . '45.767 

DESIGNS. 
8l':::fi�'::r�'g: L��il?u.:.����:::. ::::::: :��� .t.� = 
Drawer pull. W. J. Swan . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.4118 
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J •. ����: . : = 
Metal b .. r. A. W. Spooner . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,501 
Paoel for ee.llnll' •• etc., F. F. BI.cholf . . . . . . . . . . . . .. . :1),502 
Spoon. J .  H. Johnston . . . . . . . . . . . . . . . . . . . . . . . . 20.400 to 2O,4.'16 
��;:.·t����f:l�W���\!!':!:�I���:::::::::::: : : : : : :  �:� 

TRADE MARKS. 
Beer. bottled IBIler. E. Benswanger . . . . . . . . . . . . . . . . . . 18.mB 
Bitter •• G. S. Flemlna . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,916 
Boot. and sboe •• Norman &; Bennett . . . . . . . . . . . . . . . .  18.934 
Boots • •  hoes, and lasts. H. 11:. 8mlth &; Co . . . . . . . . . . . IS,S16 
Brandy. 11:. R. Mart.ln & Co . . . . . . . . . . . . . . . . . . . 18,1120 to 18.928 
Canned salmon, R. D. Hume . . .  o • • • • • • • • • • • • • • • • •• • •  0 .  16,9:11 
Caramel. and candle_, Lancaster Car .. mel Co . . . . . . .  18,942 
Ca.tor 011. A. B. Richards Medicine Co . . . . . . . . . . . . .  18.1125 
Corsets. A. �'. Jamme . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,911 
Cou"b drop •• A. M. Greule . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.940 
Embalming lIuld. R. H. Elliott &; 80n . . . . . . . . . . . . . . .  18.9'.!1 
Flower. a�d fe .. ther. fur millinery. S. MandeL . . . .  IS;U46 
Grain, .. ittman &. Harri80n . . . . . . 0 • •  • . . . . . . . . . .  18,937 
Grapevine •• Di .. mond White Grape Company . .. . . . .  18.94& 
Guitars. mandolin •• zlt.be ... banjo .. .. nd tbe like 

stringed instrument.. M. Meyer ,. Brother 
Company . . . . . .  .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.94a 

Ho.iery. J. H. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.92t 
Kurumel. ·B. 1 I0ch.tadter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l8,929 
Lamps, incandescent electriC, Sunbeam IDcandea .. 

cent Lamp Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1S,!!.U 
MUt'ical instruments, C. G. ConD . . . . . . 0 • • • • • • • • • • • • • •  IS.939 
Medical preparation of 8andal wood and copalba. 

Evans. I .e.cber &; Webb . . . . . . . . . . . . . . . . . . . . . . . . .  18,914 
Medicine for external application. Sun I See Oil 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . 18.947 
Men's outlltting •• Yeatts &; Troth . . . . . . . . . . . . . . . . . .  18,950 
Ointment •• B. D. Blackstone . . . . . . . . . . . . . . . . . . . . . . .  18,1136 
Pomade for the complexion. M. N. Robert . . . . . . . . . .  18.9« 
Remedy for disease. of the liver. J. E. Hethering-
Re:'�y for ·.ijiipeif.i";;ii: 'a 'LaytOn: : ::: '. : : :  :: : : : : :  m::lg 
Remedy for hay fever and catarrhal diseases, N. 

Tuoker. . . .  . . . .  . . . . . . .  . .  . . . .  . . . . . .  . . . . . . . . . . . . . . . . . .  18,9:18 
Remedy for rheum .. tI.m. H. Vosburgb . . . . . . . . . . . . .  18,949 
Sblrt •• drawer •• and overalls. Middlesex Manufac-
Ste!:-I�������ID:Keliy: : : : : : : : : : : : · : : : ·. ·. : : : : : :::: :  1:;i:1 
Stove. and rsnges. cooklnl{ and heatlna. Bowie &; 

Terhune . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,932 
Toy. known as talking board •• Kennard Novelty 

Comp .. ny  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18,919 
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A printed copy of the specillcatlon and drawing of 
any patent in the foregoing Ii.t. or any patent In print. 
Is.ued since 1868. will be furnl.hed from tbl. olllce for 
25 cent.s. In ordering please state the name and pum" 
ber uf the patent de.ired. and remit to MUDn &; Co •• :101 
Broadway. New York. 

( :a n adl a n  Palent. may now be obtained by the 
inv'l/ltor. for .. ny of the invention. named in the fore-�'It I
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foil Instruction. addres. Munn &; Co .. 361 Broad.".ay. 
New York. Ot.ber fo�elllD ""tents may also be obtained. 

��verfi.Gement.G. 
Inside Palre. lulcb iDwertioD - - - 73 cents a IIDe. 
Back P_e. ench In""ulon - - - .1 .00 a l i ne.  
The "bove are char�e. per BIlate line-about eight 

words per l ine; This notice sbow. the width of the line, 
and i8 set in agate type. Bmlravin1l8 may head adver. 
tisements at the same rate per &l!'ate l ine. by measure .. 
meD� 88 the letter press. Advertisements must be 
reoelved at publication olllce as early as Thnrsday morn­tog to appear in Dext issue. 

U SE A DAMANT WALL PLASTER 

Complete Outfits. 
Wood or Metal workers without .team 
JIOwer. can .ucce •• fully compete with �1 JJa[,�t 
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latest and most Improved for "raetlcal 
sbop use, also for indu8trial Schools. 
Home Training. etc. Cat ... lu .. ue free. 

Seneca F a l l s  MfR. Co. 696 Water Street, Seneo .. F"iOls. N. Y. --------------- ----------------------
ST EREOTYPING ; THE PLASTER AN D 
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tions, A paper of great interest to every printer. By 
Thomas Bolas, �'.C.8 .. F.l.C. SCIENTIFIC AMERICAN 
SUPPLBMENTS. 773 .. nd 774. 10 cents each. 

The Sebastian-May Co • 
Improved Screw CuttIng 

�:=e�LATHES 
�'1l1 &';:�f�i!i�)l�:d D1:!:'�l!�:1 
Outllt.. Lathes on trial. Cat&­
IOJOles mailed on appl ication. 
163 to 1 67 H i gh l and Ave., SIDNEY, O H I O .  

•POP S A FETY VALVE 
WATER RELI EF VALVE 
ntPROVED STEAM GAGE 
STEAM ENGINE INDIOATOR 

Sinale Rel 1 C 'h l m e  W h i .t l e. and II!I In.truments 
used In connection with Steam. Air .. nd Water. 

Sale Agent. Jar Vlark'. Lonen l''ir. Ho ••• NEW YORK. LONDON. 
CROSBY STEAM GAGE & VALVE CO. f,�.fo�e'a:: 

� COMPLETE STEAM PUMP 
O N LY S EV E N  DOLL A R S  

D E M A N D  T H I S  P U M P  
O F  Y O U P  0 :;  Vi P ' T  E. 

D EJ\LE.� rlJ Ij FO P P R � C [ S 
VAr, Q0ZEN ' S PAT �--_ "' T  

VAN D U Z E N  a. TI F T. 
Q SOLE. �/l A I-"\  E. r=? s o --­

I N C I N N AT I . = . 

Architectural Books 
Hou8e Dralnaae a n d  Water Servlee, In CIties. 

!:��:"�I�� o'��r:;e�a����h���I��� l.:':t1t¥�� 
ness of Dwellin".. By Jume. C. Bayles. Fifth edition. 
IIIu.trated. 360 PP .. 8vo . . . . . . . . . . . . . . . . . . . . . . . . . . . .  83.00 

The Modern (�eometrlcal Slalr Builders' 
Gnlde. Being a Plain. Pract iCliI Sy.tem of Hand Rall-:firID�=� .. �i
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the u.e of the DlOst important Principle. of Practical 
Geometry. By Simon De Gralf. Architect. 'to . . .. 2.30 
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of Baros. Grain l.JJarns, House Barns, Cattle Baros,Sheep 
BHl"D8, Com Houses, Smoke Houses. Ice Houses. Pig 
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Tall Chlmne,. Con.U·ucllon.  In Stone. Brick, ;;.�r�\ ��:�� f�:��'f,�ct�
u
J;� ft�����';c.Jf� �t 

President Civil and Mechanical Engineers' Socletli and 
�o�: . .  �.��.���: . ���������. ���I
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The AI'chitect8' and Builder.' I'ocket Compan-
100 and Price Book. Con.l.tlng of a .bort but com-
f;.
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Measures, Sizes, Weiji(hts, Strengths, etce, of Iron, Wood, 
Stone, Bnck, Cement. and Concretes. Quanti tie. of M .. -
terlal. ln alven Size. and Dlmen.lon. of Wood. Brick. 
and Stone ; and Full and Complete Bill. of Prices for ���l�r� ��f:k
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In ... Plaste,!!n ... with .. Vocabulury of Technical Term •• 
etc. By Frank W. VOlI'des, Architect. Indlanapoli., Ind. 
Enl .. raed. revl.ed, and corrected. 368 Pp •• fnll bound. 
pocket book form, gilt edge •• • !I.OO ; cloth . . . . . .. 1 . 3 0  

(Jlvll ... rch hedure : being a complete Theoretical 
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teet. To whlC� I. added a 1·reati.e on Gothic Architec­
ture. etc. By Thomas W. SlIIow .. y and Georae M. Hard­
Ing. Architects. The wbole Illustrated by 102 auarto 
���.� .?��!� . �.�

v
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The Pri nciple. of VentIlation alld Heali nll", 1;'� t!':!�.!:.:�rf:;b�J'a�1:::.��I::ci li':."o�
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with scientillc formul.... It I. invalu .. ble to Archllect., 
Physician •• Builders. Plumbers

h 
and tho.e who contem-
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Ilu\ ldlnll Law.. Law of Building and Bulldinll's. a 
treatl.e on the. espeCially referrlnll' to Building Con· 
tracts, Leases. EaRement8, and Liens i containing ulso 
various Forms u.eful ln bulldlnll' operation. ; .. Glo .... ry 
of Word. and Term. commonly used by Builders and 
Artisan •• and a Digest of the Leading Decision. on 
������:tfm,:.r�. ��? ���� �� �.��. ����� .���':i .:O 

Hat Water H .. allnll and Irlttlna I or. warml
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.tructlon, lind the principle. Involved. With many lIIos­
tratlon., dlll .... am •• and tables. By Wm. J. Baldwin. M. �: .�.�'. �'.�:. �.���.��? �� .I����.t.������.� •. .  ��'8X?�� 
ap�\�� t��!��;I�

a
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ing the Center Line o'!Wreath., Irlving Length of Balus­
ters under "II Wreath.. AI.o de.lgn. and 'plans of the 
various form. of SI .. lrs. For Ihe u.e of Architect., St"lr Builders, and carpenters. By James H. Moncton .. $6.00 

A rchitecture. DI.courses on Architecture. Trans­
lated from tbe �'rench ot E. VloUet-le-Duc by Benj .. min 
Bucknlll l .  architect. lIIu.trated by 81' steel engr .. ving. 
and :Ql wood cuts. 2 vol . . . . . . . . . . . . . . . . . . . . . . . . . . .. 13.00 

Architecture. Pall iser'. New Cottage Homes and 
details, containtDJf nearly 250 Dew and Original desla-ns in 
�1�:�.ep:::�::�v�O��!� •

• ��e�e��ly:���o��"JcJ�o;;;t 
dlum. and IIrst-class CottllJles, Villas. Farm House .. 
Town., and Country Place.. Hou.e. for the Sea Sbore, 
the South. etc •• City Brick Block Hou.e •• Farm Barn 
�
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Artistic Homea. Contalning 44 plates of Queen 
Anne and Colonial style Villas and Cottsge •• costina 
from fIOO upward. One of the latest and best works on 
the .ubject. By A. W. Ful ler. architect. One lar .. e (8� 
by 12 lnche.) volume. handsomely bound in cltoh .. 84.30 

Blackall'. B u ilder .. ' Hardware. A Manual for 
Architects, Builder •• and Building Fuml.her.. IiOO illus-
tration. and Figures. Square 8vo. Cloth . . . . . . . . . . 3 .00 

B u U ders' Work and the Bulldlna Trnd"8. By 
Col. H. C.  8eddon. R.E..  Exltmlner in Bulldin .. Con. 
struct lon. With l\Iustration.. 'l'hls work Include. the 
�:���,�8�T�:,�tr��
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have a plnce in every architect's or builder's library. 
� pHges. 2f!{ engravlna.. 1886 . . . . . . . . . . . . . . . . . . . . . .. 4. 00 

PARABOLO N MAl i C  LANTERN •0, 45. Price 843.00. 
Part.lcularly .ultable for m .. klng 
Bromide Enlargements and pro. 
jecting Lantern Tran.spare1lcies. 
We make .ever .. 1 other .tyle. 
singly and in pairs, for use with 
�;����e'f!e,.��tgu r5!� ���: 
tercha1M1eable on all our 1:.nterns. 

_ SpeCial facilitie. on tbe premise. 
for tbe production of Apparat118 

and Lant""" Slides. Mr. �'. B. Mytinger. formerly of M u­
seum of Natur .. 1 History, h .... cha

'j
e of our Slilk Color. 

�':n':��{t"$.der ,rr,n Jl:'��'LT "rtjJ'G:, Correspon-
16 Beekman Street, New York Cit,., lJ. S. A. 

OTTO GAS ENGINES 
33,000 �OLD. 

Engines and Pumps Combined. 
li'or COA L  GAS 

or G A SO L I N E .  

SCHLEICHER, SCHUMM  & CO. 
PHILADELPHIA, 

CHICAGO. NEW YORK. 

LITTLE H E RCU L E S  D R I L L  C H U C K  
Has eccen���crt:�18�ir����:[

I
:&�':f J,��::, Ing bardest. The la. !ler the 

dri l l ,  tbe more powerful the 
I everllJle. A I I  working p .. rt. 
of be.t .teel hardened. The 
most powerful, ac<"urate, and 
durable chuck in the market. 

O N E I DA M F O .  CO. O N E IDA, N .  Y., U. S. A. 
ICE-BOATS - THEIR CONSTRUCTION and manBllement. With worklng drawings d�tal" and directions In full .  Four engravings. showing mode of con.tructlon. Views of the two fastest Ice-sall1g boats naed on the Hud.on river in winter . By H. A. Horsfall, M.E. Contained in SCIENTIFIC AMBIHCAN SUPPLE­)lENT. 1. The same number al.o contains the rules and regulat.lons for the formation of ice-boat clubs. the sau. Ing and management of ice-boats. Price 10 cents. 

IATES ROCK & O R E BREAKER 
Capacity up to 200 tons per hour. 

Ha. produced more b .. lIa.t. road 
metal. and broken more ore than 
all ot.her Breakers combined. 

Builder. of High Grade Mining 
Macbinery. 

Send for I'at .. lollue •• 
CATES I R O N  W O R KS, 

�o C So. Clin ton St., t;hlcallo 
215 Franklin St .. Boston. Mass, 

THIN PANEL STOCK 
In Whitewood, Walnut, etc. 

Manufacturnd by the original " ,",y.teme B artlett," 
received the Highest Award and only " Grand Prize " 
given to this industry. The only " Sy.t6me " Introduced 
Into Europe and Americ .. th .. t produces .. perfectly 
sound cut board. 

H E N RY � B A RTLET� 
CABINET WOODS I MAHOG A N Y  

and V E N EERS, SAW MI LLS. 
200 Levvis Street. Ne"W York. 

vELOCITY OF ICE BOATS. A COLLEC-
tion of Interesting letters to the editor of the ScIF.NTIFIC 
;!�:.:�ti�'t.�� 2��
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ta.ter than the wind wblch propels them. Illustrated 
with 10 explanatory di&gra!Jls. Contained In S!'IENTIFI$ 
AMERICAN SUPP I .EMENT. No. 2 1 4. Price 10 cents. TO 
lie had at this olllce and from aU neWSdealers, Carpen try M a de Ea8Y. or the Science and Art of 

FramiDR, on 8 new and improved system, with speciflc 
In.tructlons for building balloon hIlmes, bam frames, 
�1�1��:i:ta-:;:re�':,s
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tributed by dllferent New York Architect. ; together Addre •• nA.c!·E��EI·ARD. 
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ghIO. W. Brunner. Arcbitect. And a chapter on the Water Q:I _____________________ __ Supply. Drainage. SewerBlle. Heatln ... and Vent ilation, 
and other Sanitary Question. relatin" to Country 
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Decoratlon
j, 
Interior. Cont .. lnlDll' besides Introduc-
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r.���3';;'1���5 ��,.o.:::. T�I��ieiI�::. ��r!i1�� �u,::�I��'::: 
etc. It. contain. suggestions for the treatment of both 
city and country hou.e., and Indicate. methods for alter-
Inl( and Improving old work. N. Y .. 1888 . . . . . . . . . . .  83.00 
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Reed, ArchiC. 149 lI Iustration.. 3.� dwel lings. Cloth. 
4to . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.00 

EIl8Y l.e.80n. In ArcbI tectnre. Easy Les.on. ;  
or t.he Steyplng 8tone to Architecture. Conslstin" of a 
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from the earliest times. By Tbomas Mltcbel l .  lIIu.-
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Elemen tary Decorati on : as Applied to the Inte· 
rlor and Exterior Decor .. tlon of Dwel l ing Hou.('s, etc. 
By J. W. Facey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .SO 
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pair of Seml-detHched VIII .. s. with the SpeclHcution. 
Quantities. and Eotimate •• etc. By S. H. Brooks. New 
ooltlon. with pIRtes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 . 00 

Hou ... Plan •• For Everybodv. for VlIIalf8 and Coun­
try Re.ldence., co.ting from _ 10 ts.1m, Includl n" full 
descrlpt.lons Hnd e.tlmate. in detail of material • .  labor. �::'�1�':.7 WJ�
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�!w:,':r f�:�nt':i ts.ooo. and adapted to f"milie. hHvln .. 1I0od taste Rnd moderate means, Includlnl' the Six Prize Plans tn the Mechanical N...,. competition . . . . . . . . . . .  . .  . . . . . .  $�.OO 

1.011" Cabins I How to Build nnd Furnl.h Them. FullyI1 lu.trated with 52 outs and 18 ful t-pSJ<e Plate •• By William S. Wicks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 .30 

g- Any of the above book. promptly .ent by man. 
postpaid. on reoel pt of the price. by 

DtI:'C'::DiTl."Iir db 00 • • 
Pu blishers of the .. Scie ntific American ," 

38 1 Broadway. New York. .J:i,.�� � ��and ComJJUte Catalogue oJ B001cB • .  

OUSH MA N  C H UCKS Oomplete line for all .... " shown In new 
mo.trated catalogue. free to aU. 

Cushman Chuck Co ..  Hartford, Conn. 

Starrett's Surface Gauge. 
IIl:::r�;

e
���::,:, ��t,!:e�

ee�':d�.
lasp. will 

Price : f:o. l. 8 In., f2 ; '110..2, 12 In •• $2.15 ; 
No. 3, 12 In., with 6 1n. enen.lon . .. �. 

Combination Squares, Hardened Steel 
SqulU'es Bevel Protractor., Fay's Patent 
Sprlnll' blvlderB, Spring Calipers. Micro­
meter Caliper Squares. Steel Rules, etc. 

Send 2-cent stamp for full mustrated lI.t. 
1 •• 8. STA RRETT, ATHOL, MA !!lS. MANUII'A CTlTRF.R nil' PIN1r. TOOLS. 

mEAL IIUSICAL BOX 
III the I .ate.t Invention I n  Swls. Mn .ll'al 1I0lle .. 
It I. the ,",weetelll alld Most Perrelli I n stru menl 
for t h e  Parlo.·. Any "umber o r l u n e . cn ll be ob­tained for It. The Lar"est Stock of Musical Boxes In 
America. Send 4 oent st .. mp for l lIu.trnted Catalol'ue. 

J ACOT &. SON 80U B ROAD W AY, 
, .N E W  YORK. 

=:IC=E=-.H=-=O-=U=S=E:-A�ND=-C-O-Lc:-D
-'-:

R=-O-OM. -BY R 
G. Hatlleld. With direction. for construction. Four engraving.. Contalned In SCIENTIFIC AlIlEltICAN SUP­PLEMENT. 3 9. Price 10 cent.. To be had at till. olllce IIDd of al1 newsde .. lers. . 

Edco Syste m .  
Complete E1eotrlc Light and Power Plants. Electrlo Street cars. Accumulator •• Drnamo •. Oldest. and most experhmr,pl1 Motor Co. in the worJd. 

THE ELECTRO DY NAMIV COMPA N V • 
224 Carter St •• Phil..., Pa. « Broadway. New \ ork. 

© 1891 SCIENTIFIC AMERICAN, INC.



TECHNOLOGY OF ANIMAL, VEGETABLE, 
AND MINERAL 

FATS AND O ILS AND L UBRIGANTS 
-AND-

SOAP AND CANDLES. 

BRA NNT.-A Pra<ltIcal Treatise on Animal and 
��f:tW�lblr.�
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P��:I�"?,::::r

s
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and Uses. Tbe manner of Extractlnll and Hellnlng 
tbem. and Practical Rules for 'resting tbem. as well as 
the Manufacture of Artificial Butter. Lubricants. In­
cluding Minerai Lubricating ons. etc . •  and on Ozokerlte. Edited from the German and otber sources by W. T. 
Brannt. 240 engravings. 730 pages. 8vo. Price .. $1.1i0 

B ItA NNT.-A Practical Treatise on tbe Manufac­
ture of Soap and Candles : oomprlslng tbe Cbemistry. 
the Haw Material .. tbe Machinery and Utensils. lind 
Various Processes of Manufacture, including a great 
variety of formulre. Edited chlefiy from tbe German 
by W. T. Brannt. 163 engravings, 6Tl pages. SVo. 
Price. . . . . . . . . .  . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . .  81. �0 

C ItEW.-A Practical Treatise on Petroleum: Com-
fn:i��y�
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Transportation ; togetber wltb a description of Ga. 
Well •• tbe Application of Ga. as Fuel. etc. By BenJ. J.  
Crew. Witb an Appendix on tbe Oil Regions and tbe 
Geology of Natural Gas tn Pennsylvania. and New York. I1i :�'::'8. tv:'��.��· . . . � en

����
ing

� .��.� . �:':�llf.r:t; 
(� R IST I ANI.-A Technical Treatise on Soap and 

Candle.. By R. S. Crl.tiani. 176 engravings. 581 _es. 
8vo. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  81 0.00 

IT Illustrated circulars. (livinD the full table. of CIm­
tmts of all tho abovo works, sent tree to any one 1vho will 
apply. 

IT The above or any of our Books sent by mail, free of 
postaoe. at the publication prices, to anu address in the tVMld. 

1T00r ne," r.,';'ed Descripti," CatakJ<)m ofPract(Cal and Scie1ltijlc Books. 87 -... Boo. and our other Oatalogues, tile 
wlwlt covering "'0111 /waneh 0' Scitnu applied to the .... rts. 
=:zf:��{j�"::{.�aM�';�y om in any part of the 

H E N R Y CA R E Y  B A I R D  It. CO. 
INDUSTRIAL PUBLISHERS.BOOKS Y.LLERS &; IMPOBTmUI 

� l O  Walnnt St., Philadelphia, Pa., U .S. A, 

THE LITERATURE OF 

The Text i le  I nd ustries 
JUST READY. 

1.!t:"�'B:::. ����!���i� ·�sb o"f ��:lr!'�:fIBfe'f:� 
Calico Printing. Cott.on and �oor. and Cotton. Woolen, 
Wor.ted. and Flu Manufacture and :\tacbjnery. Weav­
ing, De8ifUlin�. Sizing, the Harmony and Contrast of 
Colors. etc. 

oJ� ���Ll�w a�!t::::{.�O=� �I!II�,��. a1¥..J"'rt 
IT Our new revised DeSCriJ;ti,'e t.ataloiue 0/ Prac«cal fr:!-��l!

t
��:t��'�';a'�h' ��s��":'"���'� 

Arts. smt free and free of postage to anll one tn anll pat1 oj 
tho world who will furnish his addr .... 

H E N R Y CA R E Y  B A I R D It. CO., 
INDUSTRIAL PUBLISHEBS, BOOKSELLEBS & IMPORTERS 

810 Walunt St" Philadelphia. Pa., U. S. A. 

The 

Remington 
has set the copy for writing 
machines for 1 5  years. 
It is to-day the 

Standard 
and expects in the future, 
as it has in the past, 
to lead all others 
in adding improvements 
to what will always be 
the true model of a 

Typewriter. 
Wyckoff, Seamans & Benedict, 

327 Broadway, New York. 

SHOULD LEARN 
DWto Use Loose Pulleys. 1,�'_or'l�lI.tlOn �'b!�!��:�; 

to any address. 
& TIFT, Cincinnati, Ohio. 

PAT E N T S ! 
M ESSHS. MUNN /I; co .. in connection with tbe pUbli· 

cation of t he SCIENTIFIC AMlCRICAN, continue to ex­
amine improvements, and to act as SoliCitors of Patents 
for lnventors. . 

In this line or business they have bad fort1J-one lIear,' 
experience. and now have unequaled jacilitu, for the 
preparation of Patent Drawin,,;s, 8pecitlcatioDs, and the 
protiecutioD of APPlicatiu

. 
ns for Patent� in the United 

States. Canada. and (4'orei";D Countries. Mesars. �t unn &; �g� ��k�
t
.
t
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on Infrinj.!ement8 of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 
U1i'nrua���W��fs;r�al��� ��o��
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cure them ; direct.ions concerning lAbels, COPYriJ(�ts, 
�::
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. �:: 
tents, etc. 

We also send, fru oj charge. a Synopsis of Foreilln Pa.­
te"t Law •• sbowing tbe cost and metbod of securinlr 
patents In an tbe principal countries of the world. 

MUNN k CO., Sollellora 01' Palena.!, 
361 Broadway. New York. 

BRANCH O�·F\cBS.-No. 622 and 624 F Street. Pa­
oIn .. Bulldlnll:. near 7tb Street. W .... blngton, D. C. 

j'titutifi c !mtritau. 
Nil! YORK BELT. NC A N D  PACK I NC C� 

JOHN H. CHEEVER, Treas. 1 6  PARK ROW, New York. 
OLDE!!lT and LARHEST Mannfactnrers In the United States of 

RUBBER FABRIOS 
For Mechaulcal Pnl'poses. 

B E LT I N O, 
Packi ng, a n d  H ose. !t'lt T� T H'JSL 

, � an 
r� l!!! � 

Rubber Mats, M atti ng, and Stair Treads. ) ::::::I -=--= Rubber Pump Vall:gl.�leC:::e��!·etio�dubU':,;k���:"il�i�
o

��'�irm., Rubber Rinlrs ..... Rolfa, (;al' OSpI'lnlrll, Washerll. VULCANITE EMERY WHEELS. Aubber Sheels. Strip •• l'Iaw Bauds, !!ltopple8. 
SALlIsROOMS :-Philadelphla, 308 Chestnut St.; BOBton, 52 Summer St.; Cbicago. 151 Lake St.; Minneapolis. 28 

Soutb 2d St.; Cieveland, I76 Superior St.; San Fr"nclsco. 17 Main St.; Detroit. 16-24 Woodward Ave.; St. Louis. 
616 Locust St. European Branch. Plckhnben 5 Hambnrlr (Frelhafengeblet) Germany. 

.. Improvement the order ot the age." 

THE SMITH PREMIER TYPEWRITER 

Important lm
r
rovements. 

AI the Essential Features greatly perfeoled, 
The Most Durable in A lilf'nment. 

.Easiest Runnine and Most Silent. 
All type cleaned in 10 seconds wit,hout soilin� the hands 
The Smith Premier Typewriter Co., Syracuse, N. V., U. S, A. 

Send tor Catalogue. 

&J!EHEAS�ST�e��� 
. IN THE WORLD. 

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

Large Illustrated Catalogue lellt Free to allJ Addresl. 
THE EAGLE BICYCLE MW. CO .. 

8T�RD. CONN. 

RXCELLBNT BLACK COPIKS, Only equa.Jed by Litho­graphy, of an�thing ,oriUm or drawn with any pe� ����\'!:��A U TOCO PYIS I free. 
Ten Eyck & Parke .. , 66 Pine Street, New York 

N'OTXCE. 
Mannfacturers desiring to add additional business to their foundries will find a llood Pilling article In tbe Landlll Pal ent I'Iteam alld Hot Water Radiator. Are simple and cheap to construct. Mt. Penn :st<Jve Works oay : Readimg, Pa., July RI, 1800. To au wlwm l.t may concern.-We have. · been manufac­turing the Landis Radiatm·s for the last three years. and have found them to (Jive entire satisfaction as to heating qualities <;nd durability. Mt. Penn Sto" o IVorks. J. Alli­son Or'!1 Supt. For further particulars, tenus, etc., ad­dress ll<. LANDIS &; HAVERSTICK, Lancaster, Pa. 

C�.A.:E'l.�·S 
Ventilating and Drying 

F A N S. 
Running, A d j  u s t ab l e  
Self-Oi l ing BeBrinl<s. 

f:atalot(ue free. 
Press Rol ls for Wool 

arn 'Vashing and 
UyeinJ[ Machine!!. 

G EO. p, CLARK, Manuf. 
Box J.. Wludsor Lock., Ct. 

T Y P E W R I T E R S. 
�est like establishment in the world. First­

class Second-hand Instruments at half new prices. 
Unprejudiced advice given on all makes. Ma.­chines sold on monthly payments. Any Instru­
ment roanufacturedshipped, privilege to examine. EXCHANGING A SPECIALTY. Wholesale prices 
to dealers. illustrated Catalogues Free. 

TYPEWRITER I 70 Broadway", New York. 
m:AD�UARTERS. f 144 La Salle r:st., Chicago. 

TH E  PENNA. DIAMOND DRILL & MFG .  CO. 
B l ltDS IIORO, PA., Builder. of HIgb Cia •• 
Steam Bngines. Diamond Dril ling and General 
Macblnery. Flour Mill Roll. Ground and Grooved. 

IDE AUTOMATIC ENGINES. TRACTION AND PORTABLE ENGINES. 

B-rE.A.::M: :Fl.O.A.D Fl.. C>LLE�&. 
WEITIU YEIt PATENT FU RNA C E. BOIl.ER� O F  EVER Y P ESf:ItI I'TION. ManUfactured by FOU N DRY & MACHINE DEPARTMENT, Harrlshnrg, Pa., U. 1'1. A. 

After bei n g  on t h e  M a rket F i ve Yea rs 
The " A  e M  E " Sti l l  leads l 

Sizes One. Two. Three, and Four Horse Power. Arranged for eIther NATURAL GAS or Kerosene Oil flre, as ordered. No extra insurance required on account of the oil tlre. 
Send for eatalolllle Iriving full particulaI'll and prices. 

=��� � ROCHESTER MACHI1(E TOOL WORKS, Brown's Race, ROCHESTER, N. Y. 

086l00d'8 No. 1 Hearing 
Horn is tbe only Instru. 
ment that will belp tbe 
deaf. Made from best bell 
metal, and will last for ..... -'�== 
years. Carrled'in tbe pock­
et and used In public wltb. 
out attract.tDIi{ attention. 
Price 15. Sent C. O. D. 
May be returned after 2 

BRICK 
MACH INES 
With AUTOMATIC 
CUTTI N G  TABLES 
From 10 to 100.000 
CAPACITY 
PER DAY. 

TILE 
MACHINES 
WHOLE OUTFITS FOR 

FAM I LY ICE MACH I N E  �'Triu�t;s: l¥O�f;;: L. Dermilcny. 126 W. :l6tb St., N. Y. State Rights for sale. 

�:::�:r:IIINCUBATOR "Impl� Perfect and !!leIC-Replat­Inlr' HllDdred8 in succeootul operation. Gllaranteedto batC>ba �peroen� offertiJe _ at.J_ e .... t any otber batober. Send 60. for Ius. Oat&iogoe 
Oiroulara fzee. CEO.H.8TAHL. QUINCY. I LL; 
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PROPOS tlLS. 

proposals for Bnlldlng Dlke .-ENGIJlEIR 0 .. FlCE, U. S. ARMY. Nasbville. Tenn .. January ZI. 1891. 
�J��J'tW�p�kt. 
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ing ruuteriab Hud constructing :8Yke at Smithland, Ky. 
Bidders are invited to be present. at the opening of the 
bids. 'I'he United States reserves the right to reject any 
or a11 proposals. The attention of bidders is invited to 
the Acts of Congress approved February 26, 1885. and 
February Zl. 1887. Vol. 23; palle 332. and Vol. 24. p."e 414. 
Statutes at La rile. SpeCifications and blank t"orms for 
proposals will yee i:.rW�h�to'w.P£}i���t.��()tt

o}������s. 

Experimental Science 
BY 

Geo. M. Hopkins. 
I n  t e re s t i n 2'  Experi­

ments in Everv Branch 
of Physics. DescriJ)tions 
of Simple and Efficient 
�grc�

a
!!�y .: �

c
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Home. Amon" Subject. 
treated are ElectrICity in 
all it. Brancbes. MBIlnet­
ism. Heat. Light. Photo-
fi�

a
f.

h
tl·l:!:g���
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j cs. etc. A world ofValu. 
a b I e Information. A 
Source of R a t i o n a l  
Amusement. A superb 
work for Young and Old. 

lllustrated Circular and Table of Contents sent free. 
7W PAGES. 680 ILLUSTRATIONS. 

PRICE. by mall. postpaid, • - _ 84.00. 
MUNN & CO .. Puhllshers, 

Omce of THE SCIENTIFIC AlIlERICAN, 

361 Broadway, New York. 

OIL WELL SUPPLY CO. Ltd. �
l 

k 92 ,V A'J'EK S'J'KEET, 
Pittsburgh, I'a" 

Manufacturers of everytnin.: needed for 
.A. :El..T E S :J: .A _  �:JjJLL_ 

for ei t her Gas, Oi l ,  \Vater, or Mineral Tests. Boilers. Engines, Pipe, 
Cordalle, i Jril l ing Tools, etc. 
I l lustrated cata}ollue, price , 

lists and discount sheets 
on request. 

f O E - H O U S E  AND REFRIGERATOR. 
Directions and .Dlmenslons tor construction, wltb one 
Illustration of cold bouse tor preserving frllit from 
.eason to season. Tbe air Is kept ary and pure tbrough­
out tbe year at a temperature of from <U' to 36'. COn­
tained In S{,IENTIFlC AM ERICAN SUPPLEMENT No. 1 16. 
Price 10 centll. To be bad at tbla omce and ot all new .. 
GeBlers. 

ARTESIAN 
Wells. Oil and Gas WeUI. drl1led ��i�W�=u� r:��SS :':�.fmr:'ly,= 
able Hone Power and Mounted Steam Drilling Macblnes for 100 to IlOO tt. Send Scellts for illuotrat.ocl 
catalolo!ue. Pie.·ce A . "le8ian 
aa::'A:!�'e�f:!e�'Wl�'Y�r'::' 

ELECTRO MOTOR. S I III PLE. HOW TO 
make. B y  G .  M. Hopkin •. -Descrlptlon of a small electro 
motor devi�ed and constructed Wlth a view to assisting 
amateurs to make a motor wnicb mbzht be driven with 
advantage by a current derived from a bat�, and 
Which would hnve sumcient power to operare a foot 
lathe or any machine requirin� not over one man power. 
Wltb 11 figures. Contained In SCUNTIF'C AME l t lCAN 
SUPPLEM"NT. No. 641 . Price 10 cents. To be bad at 
this ofilce and from all newsdealers. --------

A XMAS H EALTH C I FT 
(ExerCiser Complete $6) 

Is BEST OF ALL. CIRCULAR FREE. 
BOOKS: For "An Ideal Complexion & Complete Physical Development;" 

39 111s 50ctS. "Health & Strength in Physical Cultllre," 40 111. 50 cts. Chart of 39 111. for Dumb Bells & Pulleys, 25 cts. 
Ad. IND. E. DOWO'S Vocal & Physical 
C.ulture school, II6 Mon,oe St. Chicago 

TYP E  FOR TYP EWRITERS StenCIls. Steel Stamps. Rubber Ilnd 
III or.,�t"� �a

P
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Small Machinery, Novelties, etc., man­
ufactured 9,.. speCial contract. 

New Vork Stenci lWks .. 100 Nassau St., N .V 
ON GAS EN GI N E S. - A VALUA BLE 
Erft��ro�'g�:I�����; I :�b����e;;.\I.I:n�03::���i��� ��� 
tall the " Simplex , .  engine Invented by the autJior and 
Mr Ma 'andln. Witb Zl llgures. Contained In 8cI F.NTIFI{, 
AM'RICAN �UPPLEM"NT. No •. ,. l li  and ,.1 tie PrIce '0  
cents each. To be bad at tnls office and from all news­
dealers. 

Barnes' Foot·Power Machinery 
Complete outfits for Actual Worksnop 
BUSiness. A customer says : U CODsid-;�:;: ��. c4a��;��.

a
f�������

r
�g� �! 

can be produced at sucb low cost. The 
velocipede foot-power Is simply ele­
gant. I can turn steadily for a whole 
day, and at nillbt feel as little tired 
as if I had been walking around." 
Descriptive Price 100ist )4"'ree. 

W. �". &; JOHN BARNES CO., 
1999 RUBY ST .. Rockford. Ill. 

AI ENTS make 100 per cent. profit on my Corsets, 
Belts, Brushes, Curlers, and DoveJtieR. 

Samples free. Write now. Dr. Brldllman. 373 B'way. N.Y. 

weeks' trial If not founl�d
��l��

�
�������. 

OSGOOD BROS., Cor. � Cal. 

$ 1 0 .00  to $5 0.00 �f}!':*J>:?: 
Tbe prices of tbe d illerent publications In tbe United 

FOR �A LE.-Patent No. 251.778. Valuable. SpeclficR- States, Canada, and Mexico are a. follows . 
tions furnished on application. J. L. Riegert. Lebanon.PIl RATES BY MAIL. 

nes.. Mailic Lantel'DS and Views of popul ... sub­
�cts. Catalog11e� on a

�
Plication. Part 1 Optical. 2 

L��':A'�1��i,l\��eM�3::,1�'�,�e��� �f�:�:; nt 
WANTED. ���!'ftl:s�en�l��JI'fJ��g:� 

f!lurprise electrical experts. Stamp for cata10Kue. 
$10 per day made. BUSH CO . •  24 Park Place. New York. 

---- .------. .  

HARRISON CONVEYOR ! 
Ha!_ 6rain, Coal, Sand, Clay, Tan Blrk, Cinders, Ores, Seeds,&,c. 
�. I BORDEN, SELLECK & CO. , ! "!:,�':, .... I Chicago, ilL 

ICE and REFRIGERATING MA.CHINES 
Tbe Plctet Artifloial Ice Company (U.lted), ROGID 6, Coal "  Iron Exohange, New Vork. 

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

year. • . . . . . • . • • 6.00 
Tbe ScientifiC American, Spllni.b Edition (montbly) 

one year. . . • • • • . • • 3.00 
Tbe ScientIfic American. A rchitoots and Builders 

Edition (montbly), one year. . 2.00 
COMBINED RATES. 

The SCIentIfic American and Supplement, • $7.00 
The SCientifiC American and Architects and Build-

ers Kdition. . 0.00 
The Scientifill American, Supplement. and Arcbl-

tects and Builders Edition. . 9.00 
ProportimULU Rates for Six Montlt.B. 

ThIS includes postage, w,ucb we pay. Remit by poetal 
or ezprea8 money order, or draft to order of 

MVNN & CO •• 361 Broadway, New York. 

\(1 0 R K I tl G M O O  E L S IS� L I G H T  M A C H l fi E R Y .  I N v E N T I O N S  l I E V E L O P E O .  � ") " I  : ' J I ' M o ri e l  C i r c u l a r. J o n r. s  C I' n s .  E C o  . . C i I1 · � I .  O .  \ 
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�bverti$ement6. 
Inside Palle, ea .. h i n sertion - - • - " � cents a line 
Back Palle, .. ach ; '. sertion - - - • $1 .00 a line. 

Tbe above are charC'e� per acate I m e- ·about ebrht 
words per I inc.  'l'h i s  not Ice shows the width of the line. 
and is set in Rllate t ype. Enl!ravinl!8 lDay head adver. 
tisements at the same rate per agate l ine. by measure.­
ment. 8S the Jetter press. Advertisements must be 
received at publication office as early as 'l.lhursday mom­
Inll to appear tn next issue. 

j'eitutifi c  �mtricln . 
RUBBER BELTING I 

--ESTABLISHED 1855.-
Sole Manufactu rers of the Celebrated MONARCH and 

M A LTESE CROSS RED STRIP and MOHAWK 
brands of RUBDER BELTING. 

THE GUTTA PERCHA AND RUBBER M FG. CO. 
Para B u i l d i ng, 35 Warren St" New York, 

Chieago. !'jan I<',·an .. i..,o. Portland, OreKon. Boston. Victor :ai�ycles ! THE DAIMLER MOTOR 
Fur the season of 9 1  we have ex-

'l'HE DA I ML ER MOTOR co. 
tended our line to include Machines Is prepared to furnish 1, 2. and 4 H orse Power 

of many more styles and prices than 
heretofore. Having any interest i n  
Wheels, y o u  will surely want t o  see 
our Catalogue for '91 ,  which will be 
freely mailed on application. Ready 
in February. 

OVE R M AN W H E E L  CO. 
Makers o f  VICTO R BICYCI,E8. 

BOSTON. WASHINGTON, DENVER, SAN FRANCISCO. 
Ottice and Fact.ory. Chicopee Fal ls. tl'l nMM. nnWOODEN T'A l.fKS ' O� R A ' L R O A D S  

1'\11 cJ WA.TE fl. WO R t\ S  
L " " G E  W A r E. R  TA �I u- • M I LL S  FARMS  & c  " ''t n. S  C O M P L E T E S T O C K o r  .... A N S & ·� S P E C I A LT Y  \ 1 I  (yPRE55 LUMBER 
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THE COPYIN6 PAD.-HOW TO MAK E 
and how to U8e ; with an en�ravinfl. Practical directions. 
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NEW KODAKS 
" You press the button, 

we do the rest." 
Seven New 

Styles and 
Sizes 

ALL LOADED WITH 
Transpaf'ent 

Films, 
For I8le by all Photo. Stock Dealers. 

THE EASTMAN COM PANY, 

GAS or PETROLEUM lll OTOR8 
for all Industrial Purposes. Fully illustrated catalogue 
and price UBt on application. Motors In operation at 
Works, Stein way. Lonl{ Island City. 
Oruce, 1 1 1  East 14 .... I!!treet. lIew York � 

POPE M FC. CO. , 77 Franklin Street, BOSTON. 
Jlranch R ...... : 1� W ...... n St., NEW YOU. 291 Wallub 

Ave •• CHICAGO. l'aetory. JlARTFOllJl. CONN. 

Scientifi c Bill Catalogue 
RE(:ENT L Y  P U  Jl I .I8H ED. 

Our new catalollt:ue containioll over 100 pages. Includ­
Inll works on more than fifty dilferent subject.. Will be 
mailed tree to any address on application. 

MU M N  £, CO., Publishers ScientifiC American. 
a6} B ,·oadwIl Y. N ew York. 

SMALL ELECTRIC MOTOR FOR AM· 
ateurs.-By C. D. Parkburst. Description In detail of a 
small and easily made motor pOwerful enough to drive 
a ten or twelve Inch brass fan and to give a 1I0od breeze. 
W ith 15 figures drawn to a .cale. Contained In BelEN' ����. ��'h�Ig�G a�8.fn;��:�d f�:;in �rlew:.r��f� 

JllY.JOIIIS' 
Allflfll: 

STEAM PACKIN G 
Boiler Coverings, Millboard, Roofing, 

Building Felt, Liquid Paints, Etc. DB'6CRIPTIVE PRICE . LIST AND SAMPLES SENT FlUt& 
H. w. JOHIS MFa. co., 87 Malden Lane, N.Y. 

------------------------------------------

Ld for FIFE L 
I{()(,HES1'ER, N. 

Y. FIR E FELT I���e��!' Fe�O:���N2U9!!� GAS!�!����� 
unexcelled as a Non-Conductor. U. 8. Navy tests show E � �T E R • finely IHvided fibrous state. indestructible by heat and 

E It to be superior to Hair Felt In Non.Conductlng qualities. Made into sectional form 
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W H  E E LS THE CHA LMER"'-SPBNCE CO., A9 IlDd 61 Uberty St., New York. 
BRANCHES :-Phlladelphia, ChlcaKO. Pittsburgh, Boston. 

Machine-Molded Gearing. 
DRIVIl'/G P I,A NT FOR (:A B LE RA I LWAYS 

Shafting, Pu l leys, and Hangers. 
MilI:ers and General O u tfit for Fe.·tl l i zel· WOl'k8 

N. B.-Special attention given to Heavy Gearing. 
Facilities for the heaviest class of w()rk. 

Roby. Poole & Son Co. , Baltimore, Md. 
- - A N D  F i N E  G RAY I RON  A L S O  ST E E. L  �ALLEABLE: . Cm;NGS FR� SPECIA,L ER N S  

DEVLIN y, CO ' f i N e " ' N lNG  JA"AN- PA;T � ,� 
S U\ \.. r � S H I N G  N IN � A, ....-

Ti10Ml'\ lEH IGH AVE & AME"':" 5T P H I L A  • 0 -"1l'I,' 
2 tO {O U. P. The Motor of 19th Centnry tI Can be used Any Place. to do AnlJ 

Work. and by Any /Jne. No Boiler ! 
No Fire ! No Steam ! No A shes ! 

('t No Gauges ! No Engineer ! A per. 
fectly safe Motor for all places and 
purposes. Cost of operation about one 

.. cent an hour to each indicated horse 
po'lOu. }I-or circulars, etc., address 

-•• -f. �, Charter Gas Engine Co. 
BI.pllel"),. Safe" . P. O. Box 14.8. Ste.' l i u S[ ,  I l l .  

J AMES LEFFEL WATER WHEELS 
ENGINES, and BOI LERS. 

:r .A.:lMtES LEFFEL &; CO. 
�'ARLO ST . •  SPR I N G F I ELD, OHIO. 

1 1 00 Liberty Street New York City. 

THE AMEaI�AN �ELL TELEPH�NE ��. 
95 M I LK ST . ,  BOSTO N ,  M ASS . 

This  COllJ pany owns the Letters Patellt 
!rranted to Alexander Graham Bell, March 
7th. 1876. No. 174,465, and January 30th, 
1877, No. 186, 787. 

The transwission of Speech by all  known 
forws of Electr ic Speaking Telephones in· 
fringes the right secured to this Cowpany 
by the above patents. and renders each 
individual user of telephones Dot furnish: 
ed by it or its liceDBees responsible for such 
unlawful use, and all the consequence.. 

thereof, and liable to suit tht'refor. 

Attention I lIattlae1l'8 Improyed Flexible Biller 
EXCELL8 THII:I4 ALL. 

THE MIDGLEY WIRE ROPE 
����l;.��t�r�� �?1i!HE·tMMtitii_ J�fKi' ��L:r 
co.,  of BEAVER ,,'A L L!!!, PA" to whom all In· 
qulries should be addressed. 

ESTABLISHED HALF A CENTURY. 

UAIMN'a " 'f IRE &BURGLAR \J 
S A F E: S  

�AVE M�JE�3li,�avEMEN1S 
ftoT roUND Itl MAKES OTHER .'l: 
THAT Will W E ll REPAY AN 
INVESTI GATIO N  
By.Tt\05ED��I�E T O  SEC\1F�� 
THE BEST SAFE 

MARIVINSAFE co. 
N EW YORK, P H I LA D E L P H IA, 

LON DON .  E N C LA N D .  

Ult!ld once, used alwaya. A. voids clottlnl. 
.... oida blotting. Conform. perfectly to UB. 
eveD. surface. .nd rules with rem&r}[able 
beauty and eue. The latest aDd best thing 
out. Manufactured of fine polished combina­
tion hard and 10ft. rubber. Handsomely mad., 
perfect in actioD and the I ruling favorite' 
wherever tq,own. Matled tbroughout "-merlca 
postage free, 9Oc. Postal Note. MODey Order 
or Dran. Address the InveD tor and Patentee, 

O. S. MATTHEWS, 
P. o. Bos 692. DALLAS. TEX • •  U .  S. A 

Usually STRAIGHT WA Y 

VA LV E S  
have a Wheel Handle. but the 

Handy has a Lever, and is more simple, 
compact, and consequently better. It 

is the Common Sense Gate Valve 
for steam, water, gas, oUSt etc. 

WRITE FOR COMPLETE CATALOGUE. 
The lunkenheimer Brass Mfg, Co. 

lll·}" E. Sth St" Cincinnati, O. 

BLUE PRINT �J'per. Superior Quality. , .... o.otrr&Phlc Sapplie ... 
Send for catalogue. 

T. H. MCCOLLIN &: OO., lIBl Arch Street, Philadelphia. 

S T E R E O T Y P I N G. ·-A VALUABLE 
.eries of lectures by Thomas Bolas. dlscU8.ing the most 
mc�:"U':�:���!�a}:� rn���i�IR?��irCA:I��::! 
PLEM R S T. Nos. ""3 and ,."4. Plice 10 cents e80h. 
To be had at this om"" and from all newsdea.\ers. 

N AT I O N A L F I LT E R 

II 

P�:J:OE $96.00. 

BRIGHT SPARKLING WATER GUARANTEED 
NATIONAL WATER PURIFYING CO., 

Address tor Pamphlet. 14A Broadwny or 86 Libert)' St.. New Yorl .. 

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

• H r F A _ -� 1', y r- A 

SY�AL �� [ MAlltA� lt m�� W��KS 
W B B U R N S  P RO p T h 

SCIENTIFIC AMERICAN SUPPLE-
MENT. Any desired back number of the SCIENTIFIC 
AMERICAN SUPPLEMENT can be had at this omce for 
10 cents. Also to be had of newsdealers in all parts of the country. 

Otis Eloctric Hlovator 
-ALSO- • 

Manufacturers of the Standard 
Hydraulic Passenller and 

Ifrelgbt. Steam and Belt 
ELEVATORS, 

Otis Brothers & Co., 
38 Pork Row, New Y 

PA S S E t:l G ER  � F R E I G HT l S GRAV E S  &o S  - j" E;. ..t.  '- O R K  B O S T O N  _ �  L J L.  
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Ii tieutifit jtutritan 
ESTABLISHED 1 846. 

The Most Popular S;:ientific Paper i n  the World 

Oaly 1Ili3.00 a YeaI', I uchllllng PostaKe. Weekly 
3� Numbel'8 a Y ear. 

Thi" widel y circulated and splendidly Illustrated 
paper is published weekly. Every number contains six­
teen pae-es of useful information and a lar�e number of 
oriJlinal en�ravin�s of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventiulls, Novelties in Mechanics, Manufactures, 
Chemistry. Electricity. 'l'elegraphy, Photography,Archl_ 
tecture, Agrtculture, Horticulture, Natural History, 
etc. Complete l ist of patent. each week. 

Terms IIf Snbsc,·iption .-One copy of the SeIEN. 
TIII'IC AMERICAN wiIJ be sent for one yea'I"-52 numbers­
postage prepaid, to any subscriber in the Untted States, 
Canada, or Mexico, on receipt of three dol lars by the 
publ ishers ; six months, ,1.50 ; three months, 11.00. 

ClubH.-Special rates for several names, and to PObt 
Masters. Write for particulars. 

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

MUNN & CO ..  361 Broadway. New York. 
---0---

T H E  

ltitutitit �mtdtau luppltUlrnt 
This Is a separate and distinct publication from THE 

SCIENTIFIC AMERICAN, but is uniform therewith in size, 
every number containing sixteen lar�e pages fun of en. 
gravings, many of which are taken from forei�n papers, 
and accompanied with translated descriptions. THE 
SCIENTIFIC AMERICAN SUPPLEMENT is published week­
ly, �d incl udes It very wide raDge of contents. It pre­
sents the most recent papers by eminent writerf!!. in all 
the prinCipal departments of SCience aDd the Useful 
Arts, embracing Biology, Geology. MIneralogy. Natural 
History, Geography. Archaeology. Astronomy, Chemistry 
ElectriCity. Light, Heat. Mechamcsl BI1I<lneerlnll, Steam 
and Railway Engineering, Mining. Ship Building, Marine 
Bngineerlng. Photography. Technology. Manufacturing 
Industries, Sanitary Engineering, Agriculture. Horti. 
CUltnre, Domestic Econpmy. Blollraphy. Medicine. etc. A 
vast amount of fresh and valuable Information obtain. 
able In no other publication. 

The most important E1l¢;Mering Works, Mechanisms, 
and Manufactures at home and abroad are Illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 Ii year; or one COpy of the SCIENTIrlC AMER. 
ICAN and one copy of the SUPPLEMENT. both mailed for 
one year for $7.00. Single copies. 10 cent •• A ddress. and 
remit by postal order. express money order, or check, 

MUNN £, CO •• 36 1  Broadway, New York. 
Pnblishers SCIENTIIIIC AMERICAN 

---0---

�uitding �dititm. 
THE SCIENTIFIC AMERICAN ARCHIECTS' AND BUILD­

E R S' EDITION Is Issued monthly. $2.50 a year. Sinl{le 
copies, 25 cents. Forty large quarto pages, equal to 
about two hundred ordinary book PBlles : forming a 
large and splendid MllIlazlne of Architecture, ricbly 
adorned with elefl'lnt plates in oolm., and wit,h other line 
engravtni's ;  ilJustrating the most interestina: examples 
of modern architectural construction and allied. sub.1e('ts. 

A 8pecial feature is the presentation in  each number 
of a variety of the latest an d  best plans for private resl. 
dences, city and country, including those of very mod. 
erate cost 8.tI well 88 the more expensive. Drawings in 
perspective and in color are given. together with ful l  
Plans, Speclflcatlons, Sheets of DetailS, Estimate!!l, etc. 

The elegance and cheapness of this magnificent work 
have won for It the LarKest Circulation of any Archi­
tectural pnbllcation In the world. Sold by all newsdeal. ers. $2.00 a yeli.... Remit to 

MUNN & CO .. Publishers, 
361 Broadway, New York. 

PRINTING INKS 
The SCIENTIrlC AMERICAN i s  printed with CHAS. 

ENEU JOHNSON &; CO.'S INK. Tenth and I,ombllrd 
tltI .• PhlJadelphla, lind (7 Rose et., opp, DU�lle, New YorK 

© 1891 SCIENTIFIC AMERICAN, INC.




