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be something more than negative. IDumucl1 as the 
Grand Jury has taken in hand the qu�stio� �f a better 
water supply for Greater New York, the present out­
cry comes at an opportune timtl. 

Obviously the remedy is the provision of a first-class 
filtration plant, and the success which ha� attended 
filtration, notably in the case of Albany, is a guarantee 
that the outlay, though it might amount to several 
million dollars, would be money well spent� The re­
port of the Merchants' Association Commission for the 
enlargement of New York's water supply, contem­
plates the erection of a vast filtration plant in the hills 
above Poughkeepsie, through which every gallon of 
water that cOl1les to the city would pass. The con­
struction of a filtration plant in cQnnection with the 
CF<?ton watershed 'l\'ould not be-liloney thrown away, 
as provision wjght be made to incorporate it as a part 
of the larger scheme whenever the latter shali be car­
ried through. 

• •••• 

IMPORTS AND EXPORTS OF THE COUNTRIES OF THE 
WORLD COMPARED. 

THE .ETRIC SYSTEM IN CONGRESS. -"" The Treasury Department is preparing a statistical 
Now that the House C()Il1_111ittee in charge of the aQ,!l.tract which will show the imports and exports of 

bill to substitute the met�ic system in place of our pre-' every country.in the world which has statistical re-' 
sent system of weights and measures ha.s decided to ports. In dOing-this, the aim of the Bllreau of Statis­
make a favorable report, the chances of our having to tics is ,decidedly ambitious, since it is intended to pre­
think and talk in terins 9f meters and kilogrammes be- sent a cOUlparative picture of the worltl's commerce, 
cOlue very rea:!. The arguments in fri.vi>r·of the metric not only of to-day, but for a tong term of years extend­
system are so man);; so reasonable, a�d �� w�I'hfB()wn, ing into the past. '.rhe opening (!hapter of the pro­
tliat it is not necessary to reiterate th!llli'now .. ' Apart posed volume shows the impm-ts and e:x:ports from the 
from the saving'of'time and labor among ourselves earliest date for which tigure�.are obrainable, down to 
there is the commercial ad \'antage which'will be gain�d the present time. In the case> of Great Britain, the re­
by abolishing a systelli of weights 'and measures which pOI,t, begins with the year 1800'; of France, in the year 
seriously bampers';lsln' ollr trade ;�'ftli' �Imost all the 1831; and of Germany, in 1872. As far as the work has 
f()rei�n nations, and' parf}.?ill�rIY· � ith the Latin- gone, the figures that show the total commerce, coun­
American republics .. The:Erl"gI1s,h,s'peaking races try by couptry,atford material for some interesting 
standalone in the use' of the old and 1argely discredited comparisons with our own growth. The imports for 
�:stem ; and although these race!! are far in the I�ad ::pome-('onsumption of Great Britain, for instance, which 
ij!.m/!,uufacture and commerce. and have the power, if ,'; ID t,he year 1800 amounted to $81,310,000, had risen in 
they wish, to perpetuate for many a decade to COllle a 1899 to $2,043,896,450, an increase of 2,400 per cent, 
confessedly clumsy and antiquated system; everyat-gu- while in the case of the United States the imports for 
ment of utility and convenience calls for the substitu- home consumption, which in 1800 were $52,121.891, hi 
tion of a decimal system, which, by long use, has 1899 had grown to $685,441,892, an increase of 1,215 per 
proved its all-round supel'iority. cent. The contrast on the export side of the com pari-

It is scarcely likely, however, that such a change son is much more clearly in favor of the United States; 
will be made during the present Congress, and the for while the exports of articles of home production 
probability of the bill's becoming a law would be frolll the United Kingdom in 1800 were $111,107,000, in 
greatly increased if the other great branch of the Eng- 1899 they were $1,287,151,345. an increase of 1,059 per 
lish-speaking race CQuid btl induced to make the cent; whereas in the case of the United States the ex­
change simultaneously with this country.' The agita- ports of home products rose from $31.840;903 in 1800 to 
tion in 'favor of the metric system is as strong, possibly $1,293,931,222 in 1899, an increase of 3,681 per cent. 
stronger, in Great Britain than it is here, and in view As regards France, the comparison is eq�ally interest­
of the close trade relations and the enormous volume ing. In 1831 the imports for home consumption into 
of business between the two countl:ies, it is well worth France were $72,182,000. and they had increased 1,108 
considering whetii'er" an: "atte'mj>t 'at concerted, or per cent by the year 1899, as against an increase during' 
rather simultaneous, '8.doi>'ti�J� bfythe wetric system the same period in the case of the United States of 734 
would not be advisable.' " :':; ' . ': 1;',,!!' ' pe'� cellt, Dllring the same period the exports of ar-

•.•• ' • 
,"" "'. ticles of hOme products in France showed an increase 

" : of 81Q,�er cent, whereas the increase in the exports of 
BOSTON AND THE •• AMERICA " CUP. ';lhe ar:ti6�es of hOlll-e production in the United States 

Every one who is interested tn the-COWing "America" during tIle !lame period was 1,933 per cent. OOlnpared 
cup contest was pleased to learn that Bo�ton is to be with Germa� in the period from 1872 to 18119, while 
represented ill the races of 11101, for it W8.l;l in. this city the Gerlpan impOl'ts showed an increase of 64 perc�ilt" 
that the celebrated Burgess'boats were conceived aild' and the,exports an increase of 42 per cent, during the 
built, and it was to the generosityand 'sp�;ts�anshlp , t ,�me fi.iriod the imports into the United States showed 
ofa Boston yachtjsrl.1afi' that· '�e owed that. 'sp�en,�ja . an in�I:��,of 24 pel" cent, and the exports of home 
trio of sloops "Puritan," "Mayflower," and" Volun products an increase of 181 per cent. A specially inter­
tear,?' which,with.'the "Vigilant," \vere"t�e .Ia:st,of the esting fact Qeveloped by the study of these figutes is 
centerboards:to maintain American traditi;;ns agttinst that in the case oCihe United States they show with 
the keefboatti froili over tthe ocean; We are glad' to much greater frequency than in-any other cOu,Qtries a 
note"that'the gentlemen WP..9 Will� l!1.a:n_�ge . bgth tb� favorable" balance of trade," or excess of exports 'over 
New York and the Boston yachts _ have intimated that imports. 

. 

they will be prepared to give to the public such infor... - • • • • 

mation regarding the design and general characteristics REPORT OF THE CHIEF OF THE BUREAU OF 

of the yachts as lIlay be made public wit,hout prej�c;iic- ORDNANCE. 

ing the'sMety of the "',America " cuo.;..JThe announc� The report 'of ReaJ!'-Admiral O'Neil, .chief of the 
ment will be immensely popu.l�f with the public';' forit: Bureau of Ordnance, states that satil"factory progress 
is a fact that most of the secrecy, which has marked the has been made in the manufacture'of' the: new long­
preparations for th� contestsi'of' r'i!cent years was. as c:aliber guns with which our latest battleships and 
tfbe:disclosure of the models subs_equ�ntlyprov�d, quite� cruisers are being armed; it also shows' that the illl­
u.lEi'cessary. When .. Columbia" was taken out of portant work of converting the old slow:firing wea­
tbewater, she proved to be merely /\ modifi'ed, .. De- pOllS to. rapid· fire guns is being oarried throujOth as 
�der ;" and" Shamrock," with the exception"of ,ber fast,.as the capacity of the gun shop at Washington 
aluminum deck, possessed even less novelty of de'sign will allow. 

. 

and construction than" Columbia." During the year the last of the 13·inch guns ordered, 

... .•. 

FILTRATION OF OUR WATER SUPPLY. 

making thirty-four in llll of that caliber, has been com­
pleted, while of the twenty 12 inch guns of the Dew 
40·.caliber pattern ordered for the ships of the" Maine" 

SutlClen and extremely- heavy rains of Ii. few wl'eks and," Arkansas"· class, one has been tested at the. 
a�o, cOllling after.a period' of rather lo�g drought, proving grounds and has given admirable results. 
l#oughtdown into the storage basin of the Croton The test showed that this weapon is the most power­
watershed a large amount of decaying vegetation ful of its type in the world, for under a powder iiham­
a�"various forms of organic debris, which had loin ber pressure of only 16% tons. a velocity of 2,854 feet 
comparatively undisturbed during the summer and per second was 'dey-eloped, with an equivalent muzzie 
au(;rnn months. As seen in Ne�'York; the, result was energy of 47 994 f�ot .. tons. The power of t.his �unis 
such>a turbid and malodoroul! condition of -fhe water. shown by comparison' with the 12-inch gun of t.he 
that&not even the most earnest assurances �il 'the part "Iowa." which with brQwn powder has a muzzle ve­
o"th�Q.ffil�illls that there were no"typhoi�t Qr� ri$';r dis- _ locity Qf .2,100 foot-seconds and a muzzle energy of 
ease;:,prOllite,illg germs iii' die' water, could r�ilder - it' . Qoly-.:2Ifooo foot-tous ; or with the 13·inch gun' of th'� 
P!Iola.table. 'l;li.t!�public lIIay beat times uDl'easQu./!.!>le,'· •• K:earsarge," 'which with sl\lokeJess powder develops 
t�t it C�il !'cRrCpl\' be called I'" when it, a�ks> t.hat au enprjOty of some 2,000 or 3.000 foot-ton II less thn.n the 
\>�!"wat�r$haU louk pure, ;w\1' tll��'t -it$ 4U(lfities sh:�11 new weavon. OUI' new ship!! uf t.he " M.aille" a.Qd all 
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l�ter types will uQquestionably be armed with the 
most powerful 12-inch rifle in the world. 

�IGHT-INCli GUN.-The mention in the report of 
the 8-incQ nickel-steel gun, 35 calibers long, wbich has 
been fitted with a new conical breech mechanism. 
calls to mind the late lamented Lieutenant F.J. Uaes. 
ler, who, like the late Lieutenant Dashiell, was one of 
the most promising of our youuger ordnance officers. 
The breech mechanism of the 8·inch gun mentioned 
was designed by the former officer. The threads of 
the plug are continuous and wind about a I'.onical 
breech bl�ck. There are no slotted-out spaces, as in 
the cylindrical block, and its conical form enables the 
block to be swung on its hinge immediately into posi­
tion, a single pull of the lever closing the block, turn­
irigthe plug 225°, and engaging the thread throughout 
its whole length. Rel1larkable results for velocity of 
fire were shown by this gun at its trial. Beginning 
with the gun loaded, a rate of fire was obtained of six 
unaimed shots per minute . 

SEVEN-INCH GUN.-We note with satisfaction that 
a set of forgings for a 7-inch experimental gun of 45 
calibers has been delivered at the naval gun factory. 
The call for a jOtun intermediate in weight and power 
between the. 8-inch and the 6-inch is occasioned by the 
wonderful improvement in armor due to the introduc­
tion of the Krupp process. Time was when the 6-inch 
gun wall more than a match for the light armor carried 
by the cruiser class; but to-day it is questionable 
whether the 6·illCh shell, even when fired from guns of 
t.he highest velocit.y, will have, at the ordinary fighting 
ranges, sufficient penetrative power to get through thl' 
Krupp plates of toe' modern .cruiser. The 7-inch 
or 7%·inch gun combines something of the penetrative 
power of the 8-inch with much of the handiness of the 
6-inch weapon, and we .confidently. look to see it. 
adopted as one of the' standard guns of the navy. 

SIx-INCH GUNs.-An exper'irnentaI6·inch gun of 46 
cali bel'S has been tested, and with a chitin ber pressure 
of half a ton more than the 12-inch gun, or 17 ton� to 
the inch, has developed a muzzle velocity of over 
3,000 feet per second. The new guns of the bat­
tleship "Maine" and all later ships are to be 50 cali­
bers long, and this increased length will no doubt en­
able them to secure the salDe velocity with a chamber 
pressure considerably below the specified regulation 
pressure. These results are, if anything, more credit­
able than those achieved with the 12-inch gun ; fo� the 
muzzle energy corresponding to. 3,000 foot-seconds is 
over 6,000 foot-tons. The muzzle tlnergy of 'o�r ;�a;ly 
6-inch jOtuns is only 2,773 foot-tons, so that the ,intro­
duction of its own special powder and imprR-ved 
methods of construction ha\'"e enabled our Ordnance 
Bureau to 1lI.0re than double the striking energy of 
this caliber of weapon. 

Good progress has been lDade with the new 50-caliber 
� guns of 'Much, 4-inch, aud 3 inch caliber, and the pres­

ent indications are that the arrnlllllent of the many new 
vessels under constl'qction will keep pace .with the pro­
gress of the ships themselves. 

A most valuable work of reconstruction; of which 
but little is known, is the task of converting the old 
slow-firing guns of the earlier ships of our navy to 
�apid-fire guns, thereby enormously increasinjOt their 
effiCiency. Durin'g,the year twenty-five 6-inch,30-cali­
ber guns;have been converted, making a. total of eighty 
of this class. which ha,v.e" been thus; improved, while 
four 8-inch, 30-ca!iber guns which were removed from 
the" Chicago" to- make way for a more moderntype 
have been fitted with new and improved breech­
mechanism. The time is approaching when the bat­
teries i>f every ship in the navy will be of the rapid-fire 
type: 

. 

As was recently mentioned in these columns, the 
Bureau has been successful in securing satisfactory 
contracts for the armor req;lired for the three battle­
ships of the" Maine" class, the five battleships of the 
"Pennsylvania" and "Virginia" classes, the six 
armored cruisers of the ,. West Virginia" class and for 
the three protected cruisers of the" Mil waukee" class. 
It is highly gratifying to learn from the report before 
us that the ballistic qualities of the Krupp plates 
which have been made by the Carnegie and Bethle­
hem cOlupanies for Russia show that the anBor 
makers of this country are capable of reaching the 
highest'standiud in the manufacture of face-hardened 
armor . 

. THE G�EATES7- IRON ORE MINE IN THE WORLD. 

With a record to its credit. of 1,000,000 tons ofiro,n 
ore mined during the past twelve months, the Nor.rie 
mine on the Gogebic range may be considered the 
greatest iroil ore producing mine in the world. This 
output represents about one-fifth of the annual ore 
supply of the Carnegie Steel Company, Limited. 

The Norrie 'mine has been in operation durinllthe 
past fifteen years.' - Se�eral years ago the Oliver Mining 
Company, under which name the ore plants of the 
Carnegie interests are operated, obtained control 9f 
the Norrie mine, and sirice that time there have been· 
wonderful improyements in the methods of mining and 
hlln,lIing the Ofe ann prpparing it for la:lte sh'i'ptnent to 
tUIl Cu.rnegie doc&!! ali Cuuneaut. More tban a,ooo liOlla 



of ore a.re mined a.nd shipped eit.eh working dat of the 
year. 

The railroads wbich carry the product t.o the docks 
h ave bee� brought to the very mouths pf the mine. The 
. . skip" cars w hich convey the ore from the mine 
d u m p  their contents into immense ore pockets, which 
in turn empty into the railroad cars waiting beneath to 
receive their load. W hen there is an over-supply of ore, 
the surpl us is dumped on the stock pile. Mining never 
ceases. The aspect of the Norrie mine is very differen t  
from t h a t  o f  the Menominee range, where great ore pits 
can be seen. The Norrie is  a m ine in the true sense of 
t he word; for th ere is no open pit, no evidence of the 
ceaseless activity far beneath the surface. 

The mine now known as the Norrie incl udes workings 
in which were four separate m in es formerly known as 
North, East, and West Norrie and the Pabst. T wo 
additional mines, the Vaugh n and the Aurora, are also 
operated by the company under the name of Norrie, 
but their prod uet forms a separate account. If the 
output were included with that of the Norrie, the sum 
total would be much i n  excess of 1,000, 000 tons per year. 

••••• 
ANIMALS THAT BLOOM AND PLANTS THAT EAT 

MEAT. 
BY CHARLES MINOR BLACKFORD, JR., M.D. 

In general, ani m als move about to seek food, w h i le 
plants are fixed to one spot and get, their nourishment 
f1'om the earth i n  which their roots are imbedded and 
the air that su rrounds their leaves, but there are spe­
cies in each ., kingdo m " that do not fol low the rule. 
Botanists know of plants that have neither roots nor 
leil-ves, of others that have one but not the other, and 
of others still that are un dou bted ly vegetable yet 
move about as freely as animals would do. On the 
other hand ·there are animals that never leave the spot 
on which they first took up their habitation, and that 
fleem to trust to luck for food. The oyster and clam 
have th us lost the power of locomotion. There are 
many that have been separated from the plants only 
by the researches of recent years. Sponges, corals, sea 
au emones and the whole" sea cucumber " group were 
long believed to be vegetable, and man y blue water 
!lai lors think so to this day. There are animals that 
seem to blossom as freely as do flowering plants. 

The sea anemone is one of the commonest of these. 
It is found clinging to rocks in sheltered places along 
s hore in practica l ly every part of the world, for it is 
not confined to any special region. It grows ·only i n  
comparatively shallow water, that i s  in depths o f  less 
than five h u ndred fathoms, although there is one 
species -that lives in the open sea, but wherever 
found it is essentially the saUie in structur�. It is a 
tough: leat hery tube, spread out below into a" base " 
that fa�tens it to a rock or other foundation, and ex­
panding above i nto the flower-like .. disk" with the 
mouth in the center, All  around the opening of the 
m outh are curling tentacles, not u n like the petals of a 
modern ch t·ysan t,hemum. SOlOe varieties are almost 
or entirely colorless, while in some others the tentacles 
are gorgeously tinted and rival the flo wers of the field; 
but i n  al l lurks death in a certain and horrible form. 
Watch some little creature touch the curving arms, 
and they wi l l  be seen to curl in ward and wrap the in­
truder i n  their folds as they push it toward the mouth. 
The inner sides of the tentacles are covered by p�ison 
glands that sting the prey to insensibility or death and 
so stop the strll ggles that might prove disastrous to 
the anemone. When the mouth is reached, the cap­
tive is pushed into.the hollo w interior, and the anem­
one shuts up into a reddish brown ball until its meal 
is digested, When it spreads its fatal beauties for an­
other victim. 

Another great f'tmily of flowering animals is that in­
cl uding the "sea cucumbers. " These animals have 
long, flattened bodies of a dark color that ranges from 
brown to reddish purple, and their most active move­
ment is a slow creeping a long the bottom. At one end 
is· the mouth surrounded by the petal-li ke tentacles 
that push into it the m ud and sand on which t he 
organism l i ves. The mud of the bottom is fil led with 
tiny beings that really furnish the food, but it appears 
to subsist on the inorganic m u d  itself. The most 
curious thing about the ,. cucumber " is that it takes 
lodgers in a way. It has a large cavity within its body 
that is filled with water, and into this cavity a little 
fish called the fierasfer works its way, and then lives 
with i n  the helpless host. It is not a parasite, for it 
leaves its lodging to seek food, but it  merely lodges in 
the holothurian for shelter, a� the power of stinging 
that sea cucumbers possess to a high degree renders 
them fai rly safe from molestation. The little lodgers 
do not seem to do any harm to their landlords except 
when several take qllarters in the same one, and then 
they may inflict fatal dam age by overcrowding. 

The w hole class of coral-forming animals resemble 
plants so closely as to deceive all  but skil led observers. 
Few sights in nature a re m ore lieautiful thas the 
" aoral gardens " in the West I ndies, where the gorge­
ously colorQd vegetation is al most entirely animal in 
character. . The sea bottom n ear Nassau is formed of 
white coral "lind and the d�bris of broken-down shells, 
and covering tbis is water of such transparency that 

the boat s�mil to float in ail'. A pla.te of glass is let 
into the floor of the boat, and the re:6.ection of the sun­
light frolll the White saud below illuminates the scene 
so that its smallest detail is visible. The sheet of glit­
tering white sand is broken by dark masses of coral 
rock from which stteam broad sheets of "fan coral", 
that naturalists call gorgonias, brilliant in vivid reds, 
yeUows and purples, The darker lOasses of rock ate 
spangled with anemones that eq ual the tints of a tropi­
cal forest, wbile the wavi ng plumes of the sea feathers 
and the fantastic shapes of the glass sponges add the 
charm of variety of form. CluUlps of bright-hued sea 
weeds that bear. l ittle resemblance to the dirty, faded 
green ones comlUon on our coasts, are the only repre­
sentatives of real vegetation that greet the eye. A l l  
the rest i s  animal, but the eye is  deceived by a mimicry 
of plant life so perfect as to make the efforts of our 
h u man players crude indeed. The vivid stars of rich­
est cri mson tha� look like blooms on the branches of 
the coral are really the ends of boring annelids, worms 
that cut into the stony mass and ensconce them�elves 
in the trunks of gro wing coral. 

The birds and butterflies of the upper world are re­
placed by fishes of curious forms and flashing colors. 
The com mon names of these give even those who have 
never seen them an idea of their appearance, .but their 
beauties can be a ppreCiated only when in their native 
element and amid their normal surroundi ngs. Angel 
fishes, parrot fishes, b utterfly fishes, and shoals of 
smal ler ones float th rough the water with easy grace, 
or dart into shelter with a quickness that would el ude 
the eye but for the silvery gleam of their bodies as the 
sunlight is flashed back from the glitterin g scales. It 
is bard to believe that the fishes that seem to bro wse 
among the coral trees do not actually bite off the tips 
as sheep would nibble twigs, and even 80 close an ob­
server as Darwin thought that they did so, but they 
are seeking the crustaceans that feed on the coral 
mad repores, or, perhaps, the madrepores themselves. 

In the sheltered tropical waters grow anemones that. 
are larger and more beautiful than those in our harsher 
climate. Some of them are two feet or more in dia­
meter, and from this they range to t iny fonns that can 
be found only after eareful search, b u t  from the largest 
to the smallest, they have a charm that lures many an 
unfortunate bei ng to its doom. 

Zoology h as revealed no organism more at variance 
with the popular conception of animals than the "sea 
lilies " or crinoids, and when seen for the first time it is 
difficult to believe that they are not near relati ves of 
the stately queen of flowers, but in all  but form they 
are ani mals belonging to the same fam i ly as does the 
starfish. The crinoids grow in clusters like the beds 
of tiger lilies, and from the bed a joi nted stalk rises 
sometimes to a height of several feet before the " li ly" 
is reached . Surmounting this stem is a disk that bea rs 
the mouth, as in the case of the anemones, but the ten­
tacles are much longer and rise around the margins of 
the disk in such a manner as to simula,te a lily with 
marvelous perfection. Unlike most of the anemones, 
the crinoids live in deep water, and some of them have 
been dredged up from the depths in wh ich it seems i m­
possible for such tender and delicate things to exist. 
They were among the earliest types of ani mal life on 
earth, and their fossils are very common. They are in 
such preservation that they were called .. stone Iilres " 
before their true nature was understood, and their 
origin was much discussed before the living <lrinoids 
Were discovered. 

Ho wever anomalous the idea of flowering animals 
m ay appear, it is not more 80 than is that of plants 
that set traps and devour the prey taken by them. 
Flesh-eating plants seem to violate the rules of nature, 
yet the violation is apparen t  rather than real, for many 
plants absorb animal matter as part of their food. In 
general this is taken in on ly after decomposition h as 
rendel'ed the tissues soluble, but there are some blood­
thirsty plants that kin and eat small animals as ruth­
lessly as do beasts of prey. 

Among these the l ittle sun-dew is most widely known, 
for its fame was spread over the world by the work of 
Darwin, who gave an elaborate deseription of it in his 
" Insectivorous Plants." The leaves of the sun-dew are 
studded with little projections on w hose summits are 
drops of a clear, sticky liquid that glistens in the sun, 
as does dew, and from this the name is derived . The 
liquid attracts insects, either by its appearance or its 

odor; but when the unfortunate visitor seeks to sip the 
tempting draught, the leaf begins to coil inward and 
form a cup from which escape is imp08sible.  The 
liquor runs down into the hollow and collects into a 
pool, in which the insect is drowned before being di­
gested. 

In the neighborhood of Wilmington there grows the 
.. North Carolina Fly-Catcher," a plant that Linnlllus 
called" the miracle of nature. " This plant has leaves 
divided into two lobes that sit at a little less than a 
r ight angle to ooe another, and are fringed with tiny 
spikes. The u pper side of eaeh lobe is covered with 
min ute glands that secrete a pu rple fluid, and also 
has a number of sensitive filaments arranged in a tri­
angle. If an insect touch these filaments, the lobes 
shat up like the leaves of a. book, the two parts turn-

ing on the midrib 8.11 a hinge, and the intruder is cap­
tured. If it be very small, it can escape th rough the 
spaces between the i nterlocking spikes, but otherwise 
the leaf forms itself into a temporary stomach in which 
digestion proceeds. The glands that were dry before, 
begin to secrete an acid liquid of a purple color, con­
taining an enzyme like pepsin, in which tbe soft parts 
of the victi m  are disintegrated, and as this proceeds 
the pressure is iucreased until all of the digesti ble Ill at­
tel' is absorbed, when the leaf gradually opens and 
the dry husk is extruded. The leaf will  close on a bit 
of glass or stone as readily as on a fly, but the frand 
is quickly d iscovered, and the indigestible m atter re­
jected . The leaf is then read y to close again, even 
before it is fu lly opened, wherea,s when digesting food 
material it stays closed for several days, and is very 
sl uggish in shutting again. The most vigorous leaves 
seem to be able to digest only two or three times in a 
lifetime, and the b otanist Lind say. fed some specimens 
with such quantities of meat that they d ied from indi­
gest.ion. 

In Portugal there is a plant known as the Drosopbyl­
lum l usitanicum among botanists, that is so efficient as 
a fly catcher that the coun try people hang up branches 
of it for this· purpose. It secretes a gummy, sticky 
flllid that entangles insects and kills them. 

The common bladderwort is a foe to IDany small 
ani mals. It captures great numbe",s of water bug�, and 
has been kno wn to catch and kil l  small fishes. From 
time to time the attention of fish culturists is cal led to 
this plant as a foe, but it is not regarded as a serious one. 

.... � . 
THE IROIQ" AND STEEL INSTITUTE AT PARIS. 

BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AM.ERICA-N. 

Among the most interesting of the papers read be­
fore the recent meeting of the Iron and Steel Institute 
at Paris, was that of Mr. Ernest Lange, of Manchester, 
relating to a new method of produci ng h igh tem pera­
tures and its application in practice. This method has 
been fi rst practically applied by M. Goldschmidt, of 
Essen,  and depends u pon the reducing action of alum­
i n ium. This metal has a great chemical activity, and 
its affinity for oxygen gi ves it  a considerable reducing 
power. Its heat o f  combustion h as been determined 
by Mr. Thomsen, who finds that 393'6 calories are dis· 
engaged b.y the union of an atom of the metal with 
oxygen and water ; as a result of the reaction, alumin­
ium oxide, AI. 0., and water are formed. M. Gold­
sch midt, of Essen, was the first to apply the principle 
on a large scale in metallurgical work and overcome 
the difficulties met with by previous experimenters. 
He found that to cause the reaction it was not neceE­
sary to heat the whole mixture of the metallic oxide to 
be reduced and al uminium po wder to its igniting tem­
perature, but it sufficed to cause the ignition in a sin­
gle point, and then the reaction soon spread through­
out the whole mass. In this way exterior heating was 
dispensed with, and thus all danger of explosion was 
avoided. 

In the m ethod used by Goldschmidt, the crucible i n  
w hich the action takes place remains at first cold a t  the 
exterior, and only becomes heated up by conduction, 
this being an excellent condition for resisting the very 
high tem perature of the reacting mass iu the interior. 
To start the action, one point is strongly heated by 
placi ng at the surface a cartridge containing a smaH 
quantity of a mixture easily inflammable and capable 
of giving a high temperature; the aluminium is used 
either in  powder or in grains. The crucibles used 
should be such that their material does not enter into 
the reaction ; for these, m agnesia is preferable. The 
metals reduced from their oxides are obtained in a 
very pure state without alloy of aluminium, provided 
the reaction starts with a slight excess of the oxide;  
they are q uite free from carbon, which is an important 
point. Under these conditions M. Goldsch midt has 
been able to produce 220 pounds of pure cbromium in 
25 minutes ; he uses a special furnace in the form of a 
crucible;  a small quantity of the m ixture is poured in 
and ignited, and when the action is finished the pro­
cess is repeated . The surface crust of coru n d u m  is re­
melted at eacb addition, while tbe metal unites at the 
bottom in a single mass; it is estimated that a tempe­
rature of 3,000° C. is reached in the interior of the 
crucible. Mr. Lange considers that this method is also 
of considerable value in rail-soldering and repairing of 
steel castings. In these cases the oxide best adapt ed is 
the red oxide of iro n, �e. 0., and it is mixed with aillmi­
nium powder. using the following reaction: Fei O. + 
AI. =AI.O.+ Fe. . 'l'his mixture may be regulated IlC­
cording to tbe degree of heat it is desired to use. For 
relatively low temperatures pure aluminium is not re­
quired, or in other cases the oxide of iron may be mixed 
with magnesia or carbonate of l ime. For solderi ng pur­
poses alone, the reduced iron need not be absolutely 
pure, but this latter condition is necessary for the repai r­
ing of castings. As concerns the soldering proces�, this 
method offers great advantages in the construction of 
electric railways, where the continuity for the return 
current though the rails must be assu red. It permits 
of operating on the spot, aud avoids the use of rail­
bonds, without requiring the transportation of a heavy 
outflt. 



A NEW :RATCD:ET·WBENClt 
Our illustrations picture a new ratchet-wrench in- . 

vented by Joseph M. Nesley, of Gran t, Mont. Fig. 1 is 
a perspecti ve view, Fig. 2 a partial plan view, and 
Fig. 3 a partial )ongitudinal sectional elevation of the 
tool. 

The wrench consists essentially of a lever-body to the 
top and bottom of w hich p lates are ri veted. 'l'he 
plates overhang the sides and ends of the wrench. 
The overhan ging ends are perforated to receive a rat­
chet- wheel provided with two nut·receiving openings. 

THE NESLEY RATCHET-WRENCH. 

The teeth of each ratchet- wheel are adapted to be en­
gaged by spring-pawls held between the o verhanging 
�ide edges of the top and bottom plates previously re­
ferred to. 

In order that the one or the other spring-pawl may 
be thrown into engagement with a ratchet· wheel, cams 
are formed near the ends of the spring-pawls. These 
cams lie, not directly opposite each other, but are 
located one some what in advance of the other, so that 
they inay be alternately acted upon by blocks sliding in 
slots formed in the faces of the top and bottom plates. 
By moving the blocks back and forth, the spring­
pawls are in turn thrown in and out of engagement 
with the ratchet-wheels. The tool can therefore be used 
as a right or left hand wrench without renioval from a 
nut  or bolt head. The construction of the wrench­
body with a central lever- bar and top and boj,to!ll 
plates, wh ich overhang to

·· 
furnish a bearing for a. 

socketed ratchet-wheel at eal,h end, is cheap and com-
p�� 

. 
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POWER SORAPERS ON THE ST • LAWRENCE POWER 
COMPANY'S CANAL. 

Where the nature of the ground permitted it, exten­
sive use was made, i n  the excavation of the St. Law­
ren<'e Power Company's canal, of the powerfu l  stea'D­
rl riven Vivian scraper. The character of the work 
done by these scrapers is very clearly shown i n  the ac­
compan ying illustration. The plant is com posed of a 
· .. o w e r  and an anchor, which were placed on opposite 
� ides of the canal. The an chor, which in the il lustra­
t ion is in the immediate foregrou nd, carries a sheave, 
through which passes an endless cable. The tower 
carries the engine and boi ler, and is placed far enough 
back from the cutti ng to allow of the formation of a 
spoil bank for the excavated material. Both the tower 
and the tai l  anchor are placed o n  trucks, w hich r n n  
upon paral lel  tracks on either side o f  t h e  canal ex­
cavation, this arrangement being adapted to facilitate 

a change of position for the purpose of making a new 

cut. An endless cable is attached to the back of an un­
usually large scraper, wbich is 8 feet in length, 2 feet in 
depth, and has a cutting edge of 7 feet. Attached 

'
to 

the forward lower part of the scraper is a drag rope. 
The scraper is formed with a curved bottom to facili­
tate its tipping w hen it is full of material, and by 
keeping the cutting edge clear of the ground, to allow it 
to be easily dragged along the ground toward the spoil 
bank. 

In operating this machine, the endless rope is wound 
in toward the tower, thus bringing the scraper to the 
commencement of the cut. The scraper is  then raised 
to an angle of about 45°, and standing at this augle, 
and being pulled at the same time by the drag rope, 
It is forced into the ground and loads itself as it is 
drawn by the drag cable toward the tower. When it 
has been pulled onto the spoil bank, the drag rope is . 
thrown out of gear and the endless rope is thrown in. 
This dumps the load. The endless .rope is then re­
versed, and the scraper is drawn back to the anchorage 
for a fresh cut. The only labor requi red to operate 
one of these machines is that of an engineer, a fireman 
and two signal-men. The scraper has a capacity of 
from 3 to 4 .cubic yard�, and i n  favorable material it 
has made cuttings 26 feet in depth. The total yardage 
moved by this meaus at the canal in the year 1898 was 
128, 350 cubic yards, and in 1899 the total amount for 
the year rOSe to 207,500 yards. We are indebted for 
the illustration and particulars to Mr. John Bogart, the 
chief engineer of the company. 

• I . . .. 
THE PLECHER ELECTRO-PNEUMATIC ' TELEPHONE. 

A n e w  telephone transmitter and recei ver has been 
devised by Mr. Andrew Plecher, of Stanford University, 
CaL , the peculiar construction of which is sho w n  i n  
the accompanying diagrams. Of these 
diagrams, Fig. 1 is a view of two com­
bined transmitters and receivers ; Fig. 
� is a slightly modified form. 

The transmitter and receiver con­
sists of an iron box, M, connected by a 
heavy iron wire, I. with a similar iron 
box, M.. In each i ron box are two t.hin 
diaph ragms, B an d D', insulated from 
each ·other by a non-conducting mar­
ginal ring, N, forming an air-t igh t  joint 
with the diaphrag ms. Behind the dia­
phragms in the box, .'4£, is a chamber 
having an openi ng, 0, for the ad mis-

, sion and · discharge of sound waves. 
In the hermetical ly"seal ed cham ber 
thl1$ constituted a coi l ,  X. of fine iron 
wire is suspended, so wou n d  that the 
indi vid ual turns nearly t.ouch one an-
other. One end of the coi l  is  con-
nected with one diaphragm, D, and the other end 
with the second diaphragm. D'. When an e lectric 
current passes through the coil, the t urns will  touch, 
since the coil becomes magnetic. The vibrations of the 
diaphragms will separate or bring into con tact the 
t u rns of the coil ,  whereby resistance is  thrown into or 
out of the circuit, thereby causing a corresponding 
fl uctuation of the current. For the magnetic action of 
the current causes the turns of the coils to be attracted. 
Then when the vibrating diaphragms move outwardly 
this lateral .contact is broken, and the resistance of the 
whole coil will be thro wn in by com pel l i ng the 
current to traverse the coi l  length wise ins tead of 
leaping from turu to turn. The air-vi brations pro­
pagated by the voice act on the front face of the 
diaph ragm, D, through the mouthpiece and on the 
rear face of the di aphragm, D', through the opening, 

0, whereby the two 
d i a p h r a g m s  are 
caused to vibrate in 
opposite d i rections. 
The effect on t h e  
resistance v a  r y i n  g 
coil, X. is therefore' 
a u g m  e n  t e d. The 
fl u c t  u a t i o n s  are 
transmitted through 
a circuit composed of 
a fine wire, K, con­
nected with the dia-

:rOWER SC.&Al'EB. Af WOK Oll fllB DUIlIA OAliAL. 

. p h  r a g m ,  D, and 
wound around the 
central ste m of the 
box and the beavy 
wire, I, therepy con-. 
verting the �x and 
the wire, I, i.nto a 
magnet. The wire, 
K, is connected with 
one Pole of a battery. 
From the other pole 
of the battery a simi­
lar wire, K', passes 
around the . wire, I, 
and is connected' as 
s h o w  n w i t h the 
c1iaphragw, D. I n 
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order to cause the hermetically sealed chamber be­
tween the diaphragms to be expanded or collapsed , t.o 
regulate at will  the amplitude of movements of t h e  
tarns of the coil, I, a bulb is employed to place the air 
under regulable tension. 

In Fig. 2 the ends of the coil have carbon butt ons 
mounted on metal disks. The coil is sustained only by 
threads. The carbon buttons are arranged to bear 
with an elastic pressure against the diaphragm-plates, 
D D'. 

• • • • •  

L�ndon'8 NeW' Electric Railway. 

The Baker Street and Waterloo Rai l way, the third 
electric railroad in London to be propel l.ed by electric 
traction, is rapidly approaching com pletion, and one

' 

section w i l l  shOl·tly be opened to the p u b l ic. 'f h e  tot al 
length of the l ine is a l i ttle over five m i les, and exten ds 
from the Elephant and Castie C i rcus on the sou th side 
of t he r iver to Paddin gton Station. the termi nus of 
the Great Western Rail way, in the west end of the me­
tropolis. 'fh e  route passes u nder the busy t horo u g h ­
fares o f  North umherland Aven ue, C h aring Cross, Re­
ge n t  Street, and Edgware Road, an i is a connecti l l g 
l i n k  between four of the great tru n k  railroads of the 
country, and also the new Central Electric Railway of 
London and the u nderground District Rai l way. 

The system of construction is similar to that adopted 
in the Central London Railway, consisting of t wo par­
al lel  t u n nels,  t h roughout its entire length, bored u pon 
the Gr'eathead system. The engineers are Sir Bel lja­
m i n  Baker, K C . B. ,  Mr. W. R. Galbraith, C . E . ,  al ld  
Mr. R.  F.  Ch urch, C Eo As the rai lroad passes u n der 
the Ri ver T h ames, advantage was taken of the oppor­
tunity of sinking two temporary shafts frOiD a tim ber 
staging i n  the ri ver, s ince by this means i t  h as hepn 
possible to extend the work of boring s i m u l taneo u�IY 

AN IMPROVED TELEPHONE. 

north and south ,  and to convey the ballast excavated 
to the top of the shaft a u d  to d ischarge it direct into 
the barges. without necessi tat, ing an y intermed iate 
carfage. Work was also able' to be continued inces­
san t l y  w ithout inconveniencing the traffic in any way, 
!Since the shafts /;lave been sunk on one side of the 
river, 80 as not to obstruct the river channel in au y '  
way. The engineers have 'successfully dri ven the tun­
nel t h roughout the water- bearing gravel of the bed of 
the Tha.mes, w ithout the slightest hitch. 

The el ectrical gen e rating station, and depot f()r t he 
accom modation of the rolling stock, etc. , is located 
about a q uarter of a m i le distant from Waterloo Sta­
tion on t h e  southern side of the ri ver. It is a n tici­
pated that the trai ns will complete ' the whole journey 
from the Elephant and Castle Station to Baker Street 
in t wenty- five minutes, the speed of the trains bei n g  
about 13 m i les a n  hour. A t h ree m i u utes service w i l l 
be inaugu rated, so that rapid trans i t  may be assured. 
The railway will be exempt from com petition, since at 
the present time the only lUeans of trave l i n g  across 
Central London in this d irection is by omni bus. t h e  
jou rney b y  which occupies about one hour and a q l l a,l'­
ter. Theil, again, the railroad w i l l  serve four of the 
busie�t traffic centers of the metropo lis. According to 
the statist ics published by the Lon don Coun ty Cou n ­
c i l ,  t h e  E l e p h a n t  a n d  Castle is the  second largest point 
of concentration of passenger traffic in London, fol­
lowed respectively by Charing Cros8, Piccadi l l y  Circus, 
and Oxford Ci rcus. It also taps on'l of the most thickly 
populated art isan d istricts i n  London, so that . the 
revenue derived from this source alone w ill be con-. 
siderable. 

The total cost of the scheme w i l l  be about $15,480. -
000. It is e!!timated that the total gross receipts will  
amount to $1. 350,000 per annum, and that the yearly 
working expenses, allow ing the running or' 300 trai ns 
dai ly for six days in thf> week, and 150 trai ns on Sun­
days, wil l aggregate $500,000. In view, ho wever, of the 
rapidly increasing su lllirban traffic of Lond on, and the 
marvelous extension of . the metropolis, there seems 
every probability, as in the case of the Central London 
rai l road, that the service wil l be inadequate. In this 
event the service wil l  be rendered q u i cker, and longer 
trai ns will be run, s ince t.he st ati o n  platforms are of 
sufficient dimensions to accow modate traios of n ine 
carriages. 
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A RECHARGING MOTOR FOR ELECTRIC VEHICLES. 

The one great draw back to the present electrIc 
motor carriages is their inabi l ity . to cover more than 
twenty-five or thirty miles on a single charge, under 
the most favorable conoitions. Whim a hilly road is 
encountered, the capacity of the battery is considerably 
reduced, owing to the heavy discharges it is called upon 
to make in driving the carriage up hill, and there is a 
conseQ uent red uction in lUileage of froUl one - third to 
one-half. Of course, in descending the hil ls, the vehi­
cle runs b�' gravity, and 80 current is taken from the 
battery-. The weight of the vehicle is such, however, 
that even at comparatively slow speeds the momentuUl 
is great enough to generate considerable current if the 
motor is used as a dynamo. The makers of the 
Waverley vehicles were, we believe, the first i n  this 
country to make use of this ' prinCl i ple on their car­
riages for braking purposes. Their machines are 
equipped with a set of resistance coi ls, th rough which 
the current gen erated by the motor way be made to 
pass, the braking effect becoming greater as more cur­
rent is a l l o wed to pass. This forms a very s im ple, 
_easil y  controlled and powerful brake, with no wearing 
parts and nothing whatever to get out of order. It 
will work o n  the steepest hi lls as well as on the level, 
and will retard the motion of the carriage to any speed 
desired. 

It is apparent that in such a system of electric brak­
ing, the current generated is wasted and its energy 
dissipated in the form of heat when it passes through 
the resistance coils. To con serve t his electrical energy 
by uti l izing it in chargi ng the storage batteries, is one 
of the features of the im provelUents herewith illus­
trated, which have the merit of mai ntaining or eq ualiz­
ing in some degree the otherwise red uced m i leage of 
the vehicle. The chief d ifficulty to be overcome lies 
in the double direction of the cu rrent. In order to re­
charge the batteries, the current must pass through 

1. z_ J_ 4_ 

'eitutiiie �mtrieal. 
no current and the ammeter pointer will stand at O. 
If the 8peed increases sti ll further, the counter elec­
tromoti ve force of the motor will  exceed that of the 
battery, and the armature will generate a current in 
the opposite direction. The motor w i l l  do this be­
cauSe the shunt coils of the electromagnet maintain 

THE CHARGING MO'rOR. 

their polarity thE' same, notwithstanding the fact that 
the series coi ls are n o w  working against them. 

The
-
field magnets are somewhat weaker in  this case, 

since their magnetism is now the (l ifference of that 
produced by the shunt and series coils , w hereas before 
it was the sum. By this arrangement, since the field 
magnetism is weaker, the amount of c u rrent generated 
is less than would be proo uced if thE' field coils operat­
ed in unison, and the charging proceeds for a longer 
period with a l ighter current, w h i le the speed of the 
vehicle gradually decreases. 

Moving the controller to the second and first positions 
reduces the voltage of the battery 40 and 

8O v o l t s res-
pectively, caus­
ing a heavier 
current to be 
generated b y  
the armature, 
which will thus 
p r o d u c e  a 
much stronger 
braking effect, 
a n d  t h e  ve­
hicle will stop 
quickly. 

this motor a carriage will run from twenty to forty per 
cent farther than with the usual series wound motor. 

Carloads of ltIoIten Iron. 

The construction of a new bridge across the Monon­
gahela, to be opened for service within the next few 
days, directs attention afresh to a striking feature of 
modern metal lurgy. The usual way to make steel is to 
melt up cold pig iro n, to which other materials are 
addeo, and then purify the mixture by burning out 
certain undesirable elements. Pig iron, however, is 
itself the product of a previous beating process, in 
which the ore is melted with carbonate of lime to 
remove the oxygE'n . It occurred to some ingenious 
Yankee a few years ago that if the product of the 
blast furnace could be converted into steel before- it 

had cooled sensibly, a great economy - in fuel would be 
secured. 

The new bridge just mentioned has been bu ilt for 
the Carnegie Com pany, and w i l l  be used to convey 
molten iron from the Carrie furnaces to the Homestead 
Steel Works, n early a m i l e  off. At the present time 

. Homestead obtains molten metal from Duquesne, 
about four and one-half m iles away ! The new route 
has been laid out so as to save time and distance, and, 
possibly, caloric, too. There has been for some time 
one " hot metal " bridge across the Monongahela, con­
trolled by the Carnegie Company, and, be�ides the new 
one about to be opened, a third is in process of erec­
tion for the Jones & McLaugh lin interest. It will  thus 
be perceived that the p ractice has proved so successful 
that it is bei ng rapidly extended. 

One gets a vivid idea of this remarkable procedure 
When he reads about the precau tions taken in the con­
struction of the new bridge to prevent harm in case 
any of the m elted m etal leaks or slops over while i n  
transit from t h e  i ron furnace t o  the steel works. The 
spaces between the ties are to be filled with slIn (l _  �o 

DIAGRAM OF CON TROLLER CIRCUITS OF RECHARGING MOTOR. 

It w i l l  b e  
readily s e e  n 
that this motor 
is of g r e a  t 
value in a h illy 
region, especi­
ally as a con­
sid erable per­
C0ntage of the 

CONTROLLER FOR A RECHARGING MOTOR. 

the circuit in the opposite direction to what it does 
when the battery is discharging and operating the 
motor, while when simply a resistance coi l is employed, 
the direction of the current does not matter. 

The m otor which we illustrate is the invention of 
M r. J. C. Lincoln, of Cleveland, O hio, and is manu­
factured by the Lincoln Electric Company of that 
place. It is a four-pole com pound wound machine of 
substantial construction. The fou r  sh unt coils are 
connected respectively to the four crates of the bat­
tery, n u m bered 1, 2, 3, 4  in the diagram, and are i n  
c ircuit w h e n  t h e  controller i s  on a n y  o f  t h e  s i x  posi· 
tions or notches-four forward and two back­
ward. This connection is made at the controller 
by fou r  d isks against wh ich press spring cond uc­
tors, and which will be noted at  the right-hand 
end of th� controller i n  the i llustration. The 
coi ls take but a small amount of current, about 
three- fourths of an am pere. They are designated 
by the small figures 1, 2, 3, 4 on the motor i n  the 
diagram, w h i l e  the beries coi ls are marked S. The 
letter A o n  the motor refers to the armature. V 
refers to the voltmeter. 

The three speeds are obtained by coupling the 
four crates of battery cells (ten in each crate), 
first in parallel, then two in parallel and two in 
series, and finally all four in series. Starting from 
the extreme left-hand terminal, marked A in the 
d iagram, which is connected by the controllE'r 
with the B. + terminal of the battery, the current 
passes first through the ammeter • . then through 
the plug switch, thence through the motor arma­
ture to its right· hand A term i nal. As this is con­
nected by the controller with the terminal, S, 
the current continues through the series coil and 
returns to the B.- terminal of the battery. 

When the carri age descends a grade, if the cur­
rent is kept on, the speed conti nues to increase 
un-til the counter electromotive force of the arm­
ature equals that of the battery, which would 
be 80 vol ts ", ith the control ler on the third posi­
tion or notch. At this point the Ulowr will take 

additional current consumed in ascending a hill 
can be recuperated in descending it. The motor 
:is also said to be considerably more efficient than a 
series one when running under light loads on the 
level. Slowing down and stopping can be accom­
plished without using an extra brake lever, and the 
batteries each time receive a brief rechargi ng, which, 
although not amon n ting to very m uch, perhaps, cer­
tainly has a tonic effect ; for it seems to be the general 
experience that freshly ch arged batteries will yield 
considerably more current than when t hey have been 
standing some hours. The inventor claims that with 

AUTO.AIIO lLEClURGING ELECTRIC VEHICLE. 

that no iron may fall to the decks of passing steamers. 
The ties will  be of wood, but are to be protected by a 
covering of sand. On either side of the t rack t h ere 
will be raised a screen of heavy metal p lates, faced 
with firebrick and reaching to a heigh t of four feet. 
An extension of thinner plates w i l l  bring the screE'n up 
six feet farther. The_ cars art' ladle·shaped, and the 
molten metal runs directly into them w h en the fnr­
naces are tapped. A locom otive then draws the train 
to the steel works at a moderate pace. The glo wing 
freight, says The New York Tribune, is  sti l l  in a fluid 
condition when it reaches the m ixers there. If it  were 

not, the cars would be ruined. 
.. . . . ..  

Substitute tor Gutta-percha Bottles. 

For the preserving of h ydrofluoric acid, which 
is frequently used for clean ing heliotype plates, 
in the man ufacture of d ry plates and for etch­
ing on glass, only the expeasive gutta-percha bot­
ties have bE'en used heretofore, which, however, 
become brittle and hard in time, and therefore 
constitute danger. A very convenient substitute 
is obtained, according to the Deutsche Photo­
graphen Zeitung, by pouring hot wax i nto a glass 
bottle with suitable spout., and coating the insioe 
with it, by allowing the wax to h arden with con­
stant turning. The neck, al;l wel l as the spout, 
is also coated with wax. Instead of cork or glass 
make a stopper of glazier's putty. The wax coat­
ing at the spout prevents drops from :running 
down to the outside wall. 

.. .. . ... 

THE elE'ctric tram ways of Berl in  are to und ergo 
extensive development and extE'nsion. Intercom­

m UQication wit.h the heart of the city and the re­
motest suburbs is to be established. and a general 
two cent fare will  be chargE'd throughout the 
whole system. Un fortunately, h owever, the n u m­
ber of accidents is increasing proportionately with 
the extension of the system. During twelve weeks 
over sixty tramway accidents occurred, nearly 
thirty. of which terminated fatally. 



THE MANUFACTURE OF EDISON PHONOGRAPH 
RECORDS. 

The Edison phonograph has become such a familiar 
object in our modern home life, and its mechanism, in 
spite of its marvelous ingenuity, is so straightforward 
and easily understood, that it is difficult, in giving a 
description of this prince of toys, to tell the m ultitudi­
nous possessors of thAm anything that they did not 
know before. If one were asked to name the particu­
l ar part of the phonograph which po!!sesses the great­
est interest and which is the most essential to its suc­
CASS, he would have to m ention the cylinder of wax 
upon which the waves of sound are cut by the dai nty 
little sapphire turning-tool:known as the stylus. 

The great growth in popularity of the phono­
graph, and the necessit.y for keeping the (owners sup­
plied with fresh " literature, " has caused the mere 
work of manu facturing the records to assume truly 
enormous proportions. Evidence of this is shown i n  
t h e  storage room o f  the Ed i!lon Phonograph Works, i n  
which are t o  be found tier upon tier of storage . ,  b ins, "  
whose con tents represent records o f  3, 000 d ist i n ct Bub­
j ects, or n early hal f a mi l l ion wax cylinders in al l. 

The first process in the man ufacture of records takes 
place in t h e  melting room, where the proper constitu­
ents to form the special grade of wax employed in mak­
ing the records are bro ught together and melted i n  
several large vats, each of w h ich contains abo ut 1, 000 
pounds. There are three melt ings in all, and bet ween 
each the fluid is careful ly strai ned to remove any hard 
or gritty impurities which it might contai n ; for it is 
evident that the presence of foreign su bstances, even a 
few particles of fine dust, m ight easily prod uce fatal 
irregu lari ties in the grooves of the record. T h e  first 
two melti n gs take place in the melting room, and the 
third i n  the moulding and shaping room, of w h ich we 
p resen t  an i l lustration. On enteri ng this room, the 
l lIost conspicuous feature is several large, circu lar, ro­
tat i n g  tables, set around the peri phery of which is a 
n U Ul ber of round, i ron pins w hich form the core of the 
mou ld. Concentrically around each of these pins is 
placed a brass sleeve. T h e  wax is "taken from the 
melting vats i n  a can and poured into the moulds in 
the manner shown i n  our il lustration. The tables are 
constant l y  rotated, thus bringing the moulds, w hich 
cool very rapid ly, round to the workers on the opposite 
side of the table, where the wax cyl inders are removed. 
The moving table brings the empty moulds back to 
the starting point, where they are again filled from the 
pouring can. The cylinders are cast with an interior 
spi ral thread, which adds somewhat to the strength of 
the cylinder, and forms the bearin g  surface when the 
wax cylinder is placed on the mandrel of the phono­
graph.  After they have cooled, the cylinders are first 
reamed out to gage, then edged and rough-turned, and 
finally given a fin ishing cut, the finish turning being 
done with a fine sapphire knife. The records are then 
given a final i nspection, i n  which those that show tile 
least sign of im perfection, such as a hair crack, or a 
fai lure to meet the gage test, are rejected . The 
cyl inders are now ready for the important work of 
making the records. 

It should be mentioned j nst here that in addition 
to the standa,rd size of records, measuring about 2� by 
4 ! Dches, with which the public is more fami liar, the 
Edison Com pany m anufacture a larger size, known as 
the concert record, w h ich is about 5 inches in d iame­
ter. The advantage of the larger size is that the 
grooves are longer and the curves of the depressions 
are of longer radius, with the result that the ball-point 
of the reproducer is able to follow the grooves more 
closely and give a more perfect reproduction of the 
sound waves. 

Oue of the upper floors of a large building in the 
record department is d ivided into a n u m ber of rooms, 
in w h ich the specialists who are employed by the Edi­
son Phonograph Works are kept steadily at work 
speaking, playing or singing into the recording m a­
chines. O n e  of our i l lustrations shows the methods 
adopted in produci ng solo records, whether instru­
mental  or vocal.  In this case the violinist stands with 
his instrument im mediately and closel y  in front of 
three convergi ng horns, each of which connects with a 
recording phon ograph. T h'e only d ifference between 
a recording and a reprod ucing phonograph is in the 
nature of the little sapphire tool by w hich the dia­
phragm rests upon the wax record. In making the 
record, the " recording stylus " is used, and in repro­
duci n g  the record, the ., reproducing bal l " is substi­
tuted. The difference between the stylus and the ball 
is that the point of the stylus is cup-shaped and 
ground to a fine cutting edge, w hich, as i t  travels over 
the surface of the wax cylinder, is driven more or less 
deeply into the material, and turns off a shaving wh iClh 
varies in thickness, according to the quality of t h e  
sound waves w hich fall upon t h e  diaphragm. It is ex­
tremely interesting to watch the endless stream of fine 
hair-l ike turnings which falls from the little tool while 
the record is being made. One of the first things 
that strikes a visitor to the record room is the rapidity 
with which the artists sing, the speed being much 
greater than that to which one is accustomed in a 
m usic hall or opera house. Moreover, the songs are 

',itutific !lUtricll. 
sung with the full pow�r which wQUld Q� W!e4 before 
a pu blic audience. As soon as the record is Qlade, it is 
taken off the mandrel and placed in a phono�n'aph 
and reproduced to test its quality. If there is the 
slightest defect, it is, of course, rejected. 

A mong the most popular records are those of band 
music, and for making these the company maintains a 
ful l  i nstrumental band, which is occupied steadily, 
u nder the. baton of a conductor, in playing popular airs, 
marches, waltzes, etc. The musicians are so grouped 
around the phonograpbs that tbe volume of sound 
from each instrument strikes full u pon the horns, the 
front row of the performers being seatl'ld Qn ordinary 
chairs and those behind on raised seats. On the occa­
sion of o ur visit there were no less than sixteen phono­
graphs on the racks in front of the band, each with its 
horn pointing toward the m usicians. In this case, as 
in the case of solos, the mUl;!ic is performed at full 
power. 

The testing of the phonograph r-ecords is done in a 
separate room by a corps of exper� wh.o are careful to 
throw out every record that gives the slightest sugges­
tion of a defect. Long training in this work has made 
them sensitive to irregularities in tone and quality 
which would scarcely be n oticed by the average l istener. 
It is to this searching examination that the uniformly 
h igh quality of the Ed ison records is larjlely to be 
attributed. 

Our last ill ustration shows the phonograph test­
ing room. This test is j ust as important as, and per­
h aps more so than, the testing of the w ax records 
thelllseives. The work done in this department is 
really a matter of testing the testers, for d Ul'ing the 
construction of the machines every part of the p hono­
graph, as it is completed, is subjected to close i nspec­
tion. It may happen, however, that in the assem bling, 
or in the frequent handli ng, a trifiing inj ury may have 
resul ted to some part ; there may be a slight lack of 
adj ustment, or the bearings may be clogged with oil ,  
and i t  is the part of the final inspector , to detect such 
fau lts and see that the machine works with the abso­
lute smoothness necessary to good phonographic re ­
sults. 

The phonographs themselves, after passing this te .. t, 
are put in cabinets and sent to the shipping depart­
ment ;- the phonograph records, ;:-,fter the final inspec­
tion, are each carefu l l y  wrapped in cotton, then in 
paraffine paper, and finally pl aced in card board boxes 
on which are printed the catalog.ue n u m bers of the 
records. The boxed records are , then stored in n u m­
bered bins, Ij.nd on the receipt of an order, it is a sim­
ple matter to select the records, pack them i n  cases or 
barrel!! and w heel them to the cars, which are brought 
by a switch to the doors of . the shippin g  departlllent. 

In closing we would make mention of the really ad­
mirable system of shop management which is displayed 
throughout the whole of the works-a system wh ich 
displays very markedly that characteristically Ameri­
can arrangement of the shops themselves, and of the 
mach ines with which they are crowded, which aims at 
minimizing tho amount of handling and transpul·tation 
to which each individ ual piece is. subjected in its trans­
formation from the crude material to the finished arti­
cle. There are, as this journal has often pointed out, 
several elements which cond u.ce to the cOUlmerci.al su.: 
premacy of the country; and to nothing is tbe cheap­
Dess of our products more directly traceable thaQ to 
that carefully-thought-Ollt d istri bution of the work 
and orderly and consecut ive arran gement of the ma­
chines, of which these works are a striking example. 

. . . .. .  
A u t o mobile News. 

A prominent firm of cycle manufaGtur6rs in Coven­
try (JiJn gland) have devised a lady's motor bicycle. The 
machine is of the conventional design, with the open 
frame, and the motor, wh ich is a two horse power oil 
engine, is compactly attached to the rear wheel . ' The 
cycle is started in the usual ma.nner by pedaling, and 
the speed of the motor is controlled by a small lever 
fixed to the h andle-bar. 

Next year the Automobile Club of England proposes 
a more exacting motor car test than the 1,000-mile trial 
of 1900. The experiment w ill conti nue over a peri od of 
three weeks, commencing, as at present arranged, on 
August 12, 1901. 'l'he cars w ill leave London en route 
for Shaftesbury and Plymouth, to cover wh ich distance 
will occupy two days. From Plymouth they will' pro­
ceed to the North of England through. the western 
counties to Carlisle. This journey will i nclude a series 
of hil l-climbing competi tions on the two steep sharp 
gradients Du n mail Raise and Shap Fell. Glasgow 
will be the next destination, where the cars will be 
placed on show in the Manufacturers' section of the 
Exhibition. A short independent tour for five days is 
then projected through the Highlands, the cars reas­
sembling at Glasgow on August 26. The return to 
London will be made via York, Li ncoln, Norfolk and 
Welbeck Park, at which latter place the speed trials 
will be made, as on the last occasion. It is contem­
plated that the cars will travel 100 miles per day, with 
an aggregate distance for the tour of 1300 miles, in­
dependent of the five days traveling in the High­
lands. 

DECEMBER 22, 1 goo. 
'cle��e Not ••• 

Mr. Marshall a. Saville, of the American Museum 
()f Natural History, bas st!lorted for bis winter work in 
southerIl Mexico, where he will continue his e:J:cava­
tions in toe territory fOr�rly occupied by the Zapo­
teca.ns. 

An i nstitution was opened in Belgium for the alltlged 
cure of tu bercu losis by the exclusi ve raw meat diet. 
After a trial of a few months, the experiment was 
abandoned, as it was found that there was no efficacy 
in the Richet cure. 

. 

The various scientific departments in England re­
cently held a conference i n  wh ich they sought to obtain 
government powers for protecting the del icate instru­
ments in the Kew and Green wich observatories from 
any magnetic disturbances that arise from the work­
ing of electric tramways and rail ways in their Vicinity. 

The D uke of Abruzzi on his recent A rctic expedition 
carried with him a small balloon, similar in con­
struction to those employed in the Italian arm y, for 
the purpose of pushing farther north when the vessel 
became blocked by the ice. It, however, proved use­
less. 'fhe duke is now busily engaged upon the design 
of a new balloon , specially adapted for such an object, 
which he will take with him u pon h is next expedition. 

There is to be a ceramic exhibition i n  St. Petersburg 
in December. Its aim is to show the public the pro­
gress made by Russia and other countries in artistic 
and industrial ceramics. Only works of artistic excel ­
lence wil l  b e  admi tted t o  t h e  exposition, but also 
those which, lacking the preceding condition, are yet 
distinguished by the originality of their design, form 
or mode of manufacture. 

The city budget of New York city for 1901 calls for 
the expenditure of $98, 100, 413 43, an increase of $8,321,-
440. 95 over the budget for 1900. T he largest sums are 
for education, $18, 51 2, 817.69 ; interest on city debt, 
$12, 100, 206. 05 ; pol ice, $ 1 1 , 983, 343. 42 ; the redemption of 
the city debt, $10, 332, 173. 18. It is curious to note that 
The City Record , i n  which various' ari vertisements re­
lating to the city are pri n ted, has $563, 200 appropriated 
for it, an e normous sum, exceeding that appropriated 
for bUildings. 

Sir George Newnes, who financed Mr. Borchgrevink's 
rece nt expedition to the Antarctic zone, has placed the 
w hole of the scien t ific spoils col lected by the late 
Nikolai Hansen, the scientist to the exped ition, at t h e  
disposal of t h e  Natural  History Mu�eum a t  South Ken­
sington. 'f he co llection comprises birds, beasts, fish es, 
and an assort lllent of other innumerable curiosities. 
'fhe authorities at the museum will select all that they 
require, and transfer them to the experts in the respec­
tive departments, to be duly examined and annotated. 

At a r,�cent congress of German anthropologists, 
w h ich was held at Halle, Professor Dr. Klaatsch, of 
Heidelherg, , read a paper in which he contended that 
the hypothesis of the direct descent of man from apes 
was no longer tenable. His conclusions were based 
upon the biceps muscle of the th igh. He stated that 
it  was a mistake to regard man as the most perfectly 
developed mammal in all respects. His limbs and 
teeth do not show aay high degree of development, 
and he is superior to other animals only in bis bl'ain 
development. 

The Rev. J. M. Bacon, F. R. S. , proposes to make 
a balloon ascent during one of the th ick, impenetrable 
fogs wh ich visit London d uring the winter months. 
He proposes to ascend to the higher limits of the 
fog and to explore scientifically its constitution. He 
also proposes to discharge small cartridges of !run­
cotton at great heights, in order to ascertain whether 
the concussion will dislodge or disperse the fog in any 
way. He has already carried out several experiments 
with similar cartridges for acoustical purposes, at vary­
ing altitudes. 

Arrangements are being made among the various 
seientific and mechanical institutions in London to 
hold an engineering congress at the Glasgow Exhibi­
tion next summer. The congress will  consist of n ine 
sections, w i t h  Lord Kelvin as Honorary President. The 
President of the Institution of Civil Engineers will pre­
side over the firs t section, w h ile other sections will be 
presided over by Sir Benjamin Baker, F. R. S . ,  and 
Sir John Wolfe- Barry, F. R. S. Already a sum of over 
$16, 000 h as been collected as a guarantee fund for de­
fraying the expenses of the scheme. 

The latest development of the automatic machine is 
an appara.tus in which letters and telegrams may 
be placed to await the call of the addressee. The com­
munications are inserted in the machine in such a 
m an ner that the name and address is plainly visi ble 
through a. small window. To obtain possession of a 
missive, one places a penny i n  the slot. Shouldta re­
ply be necessary, the i nsertion of another penny i nto 
the instrument will  insure the delivery of an envelope 
and sheet of note paper, and the reply may be written 
u pon a small  d esk attached to the machine. It is 
stated that the English postal authorities have con­
sented to place letters ann ·telegrams in these auto­
matic " postes restantes " if the address of the particular 
machine is suppiied. 
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Engineering Note •• 

A subway scheUle i� proposed for C hicago, every other 
street in the business section being involved in the pro­
ject. 

It is said toat the Krupps are negoti ati ng with Span­
i s h  capitalists for the organ ization of a company i n  
Spain to build ironclads and manufacture ordnance. 

The increasing i m portation of A merican steel into 
G reat Britai n is interfering with the trade of lS wansea, 
as the revenue obtai ned from the i mportation of raw 
material used in making bars, and the industry-itself, 
was th reatened with exti nction. 

The A la carte system of dining cars of the Penn­
syl van ia Line west of Pittsb urg has been abaudoned 
in favor of t.h e  table d'hote plan, bal lots having been 
given to passen gers for several months in order ,that 
they might  vote as to their preference. 

The Lake Shore and Michigan Southern Rail way 
has i nst i tuted a house to house can vass i ll Chicago with 
a view to causing the people to test. the facili ties of 
their  su bur  ban service, and free tickets are left at the 
houses w h ich entitle the holder to one free ride in 
eit her d i rection. 

Probably the most valuable stock in the world is that 
of the Loudon New River Com pany, of r.ondon. There 
are only 72 original sh ares, of which 36 are " adven­
turers' shares" and 36 " king's shares," the former' COUl­
manding higher prices than the latter. A share I;old 
recently for $625,000. 

Preparations are bei n g  m ade to move the Colum bus 
monument at the circle at Fifty·ninth Street aud Eighth 
Aven ue. New York, on account of the underground 
railroad. The fou n dations were so deep that it was 
considered cheaper and safer to move it temporari l y, 
a nd then return it to its present location. 

Experi ments are bei ng carried out i n  Germany as to 
the perforati n g  capacity of the l atest Mauser m odel, 
and the latest field g uns, and as targets several h u n­
dreds of pauper cor pses are bei ng used. T b e  bullets. 
when fired at a comparatively short d istance, tear 
asunder the soft i n ner organs and finally mangle the 
bod ies. 

A new light system has been introd uced into the vil­
lage of SHlI nozheim in Wl1 rtemberg. Fro m a large cen­
tral petroleum reservoir, the o i l  from which the light IS 
prod uced is d istri buted to the different l amps through 
copper tu bes ; the petroleum is then vaporized by spec 
cial apparatus and burner. A large l ighring plant of 
this system is to be put in the rai lroad shops at 
Stuttgart. 

The American red gum wood is now bei n g  larg'el y 
empl oyed in London for street paving purposes. Re� 
gent Street; Piccadil ly, and the Haymarket have re­
cently been paved with this wood, and it is to be em­
ployed extensively in other parts of the metropol is:  
A lthoug-h ' t he wood is not HO harrl as the red woods of 
Austral ia, it  is  more d u rable than deal or any other 
tilnber, while it  affo rds the best foothold for horses. A 
prominent featu re of the woorl is that it neither shrinks 
nor expands u n der the i n fluence of dry or wet weather. 
w h i ch are great recommendations for i ts u t i l ization for 
paving purposes. 

An American h ydraulic engineer. Li nden W. Hates. 
has been asked to undertake the widening of the S uez 
Canal. The corporation i s  desirous of rendering the 
can al avai lable for the passage of s h i ps of greater 
draught than can now be accom modated. It i-s 
to be carried on by a colossal dredging process. Mr. 
Bates h as j ust com pleted t h ree very large dredging 
ships for the Queensland govermnent. The largest 
of them is about to leave the Ar�strong- W hitworth 
yards at Ne wcastle-on - Tyne, and the Austral ian col­
ony has consen ted to have the m ach i nery stopped en 
route and test its effi cacy for the purpose. M r. Bates 
h as had great experi ence in matters of this k i nd, as he 
helped to lay out the Ch icago D rainage Canal and de­
s i gned the big Mississippi works at Memph is for the 
War Department. 

The Midland Rail way Company, of E tJgland, have 
recently purchased fou r  P n l l rnan s leepin g  cars for nse 
on their syste lll.  Each car mea�ures 59 fe!lt . l0% i n ch es 
over the bnffer beams. and 13 feet 1 inch in height 
from the rail level to the ' top of the roof. The bogies 
upon which the car is built were constructerl by 
the Midland Rai l wa.y Company at their own sh ops, so 
that the y dfffer somewhat from the prevalent Ameri­
can pattern. The fitti n gs for the vac u u m  brake were 
also supplied by the rai lway company. The car was 
d ispatched to En gland in sections, and the parts re­
assembled at the rail way works. The car is di vided, 
one portion of it  being provided with fi ve staterooms. 
eacL.of which is supplied with bed, fold ing washstand 
and usual appurtenances. The remaining portion of 
the car is  a general saloon. and is onlv converted into a 
sleeping apartmen t at night by maki n �  up the berth 
between the two seats. All the berths are on the same 
level, the compan y havi n g  abandoned the idea of plac­
ing one berth o ver the other. A smoki ng saloon and 
builet are attached A charge of $1 .25 

-
is made for 

the use of this saloon in addition to the rail way saloon. 

'eitutifie �lUtri,al. 
A NOVEL WIND OR WATER IIOTOR. 

We present herewith an i l l ustration of a novel motor, 
Patented by Marcin Puszkar, 18 Greenwich Street, New 
York city. 

From a central driving shaft, a; number of arms 
radiate, w h ich serve to carry vanes. Of these vanes; 
each h as one end pi votally attached to the outer end 
of one of the arms. so that it  can swing freely.  Stops 
aJ:e movably secured to the arm, and arran ged to pro­
j ect into the path of the vanes to bring them i nto driv­
ing connection w i t h  the arms. Bars are s l idable  trans­
versely on the arms and are operatively connected w i t h  
the stops. A col lar o r  ring normally engages t h e  ends 
of the bars, the ring bei n g  provided with alternating 
elevations and depressions. The col lar is  locked by 
means of a lever. A stop, lever is arranged to engage 
the projecting portion of the lock-lever to unlock the 
col lar whenever desired. By means of this l e ver' mech­
an isJU,  the col lar can be malle to rotate with the arms, 
or i t  can be tbrown out of gear, so that the bars 
will sin k i n to the depressions, thereby stopping the 
motor. 

'rh e  vanes. as our ill ustration shows, are of pecu l i ar 
construction. Each vane consists of a rectangular 
frame to, which a cover is secured. To this rectanguIar 
frame can vas-covered side frames are pivoted so that 
they can fold i n ward l y. At the pi votal cir outer end 
of the vanes a folding can vas-covered end frame is at­
tached. and is o pposed by a balancing-fra me l i kew ise 
covered w i t h  can vas. The vanes are pressed by the 
current agai nst the stops. W hen the vanes approach 
a. position directly in line with the w i n d .  t h ey are 
swung al·o u n d  on t heir p ivots, pl(rtial ly by the action 
of the wind on the end frames. This action is count.er­
balanced by the balancing frame. thereby preventing 
the vanes from swi nging around too soon. The vanes 
range i n  the direction of tpe w i nd, t he several frames 
folding against the main fra me. A�ainst the current 

THE PUSZKAR CURRENT IIOTOR. 

the vanes present a narrow edge, and t herefore offer 
l i ttle resistance, automatical l y  preserving a direction 
parallel wit.h the cu rrent until they strike the stops 
again. 

Strike .n8�rance I II.  An8trla� 
A number of .A ustrian man ufacturers 'have recently 

formed an association for insurance agai nst' stri kes. 
says a United States consul.  It is the object of the 
association to indemnify its several members for all  
losses sustained by them from unj ust strikes which may 
break out in their respecti ve establish ments, whether 
vol u ntary. sympathetic, or forced. Eallh member is 
to pay a weekly premi u m  equlI.I to from 3 to 4 per cent 
of the amou n t  of his pay-roll. ' The indemnity to be 
paid to him in l1a�e of a strike is to be, ten tati vel y, 50 
per cen t  of the wages paid :to h is em ployes ' for t.h e  
week next preceding t h e  suspension of work.  It is pro­
vided, however. that no i ndem n ity shal l  be paid i f  a 
committee of confidential agents appointed by the asso­
ciat ion shal l.  after a f u l l  in vestigation of all the circu m­
stances, fi n d  the strike a j ustifiable one. 

It is wort h y of note that a report u pon and rl iscussion 
of the s u bject  . .  Insurance against strikes " formed a 
prominent feat ure of the programme of the national 
conven tion of Austrian man ufact urers. 

It appears that this movement of ind ustrial em ploy­
ers is n ot confin ed to Austria. It is reported that a si mi­
lar insurance association, though on a smal ler scale, 
has been organized in Leipzig. Both the Austrian and 
German associations. it  appears, recognize in principle 
the j ustness of strikes ; which is,  at least in this coun­
try, an important concession to labor. Whether this 
recognition will have any practical result, remains for 
the presen t a matter of conjecture. 

• • • • 
THE French roller boat built by M. Bazin' has been 

broken up at Preston, En�land, after being exh ibited 
for some time as a curiosity. Her construction was most 
intricate, and the awount of wetal used enf'�·'lOus. 

391 
Eleetrlcal Note •• 

Telephonic com munication has been established 
between St. Michael and Nome by means of a tem po­
rary submarine cable. The toll is $2 for ten words. 

A Russian medical man h as decided that the electric 
light is least inju rious to the eyes. He says that the 
oftener the lids are closed the greater the fatigue. and 
consequent i n j u ry. By experi ments he finds that the 
lids would close w i t h  di fferent i l luminations per 
m i n u te : Can d l e  light, 6·8 ;  gas, 2·8 ; sun,  2 '2 ; electric 
light, 1 8. 

T he single- phase system is rapidly being supplanted 
in E n gland. T h e  S i l effeid curporation have arranged 
w i t h  the Electdcal Construction Com pany, Li mited. of 
Wol verhampton, for the conversion of their existin g 
plant into the t wo- phase system. They have also or­
dered two ne w t wo- phase , a lternators and engines to 
work in con nection w i t h  t he same at a cost of $69,200. 

The new electric rail way at Paris has proved a great 
success, despite the mishaps that h ave occurred there­
on from time to t i me. From the d ate of its openi n g 
on July 19 u n r t !  October 31 ,  13,000,000, passengers were 
carried. Occasionally t h e  rlai l y  n u m ber of passengel's 
cl,rr ied amounted to 170,000. It was originally intended 
to run only 270 trains per day. but this  n u mber has 
hlleu considerably "increased, and f urther trains are to 
be added. 

An accident occurred on October 19, on the Paris 
U n d erground Rail way. in w h ich t wenty-nine persons 
were i l J j n rerl. and two were fatally h u rt. The acci­
dent occu rred near the Ex position grou n ds. A train 
en tered the stati on at the Place de la Concord e ,  and 
then backed out again. The train which follo wed it 
misunderstood its signal, and the result was a col l ision. 
As both trains were moving slowly, the damage to the 
train was not very great. Traffic, however, was de· 
layed for several hours. 

The French govern ment have decided to establish 
their own service of submarine cable  com m u nications. 
This decision has bee n ani ved at as a result  of the Trans­
vaal and U h i n ese call1 paigns, when the m ajority of the 
messages frolll France ha(i to be dispatched over l i nes 
u n der B ritish con t rol .  E ven the com m u n ications that 
pass between the hOlue govern ment and the various 
ministers abroad have to pass throu g'h English hands. 
It is proposed to establ ish fou r  cable l i nes interconnect­
i n g  the colonies a n d  t h e  home cou n try. 

In the fire wh ich destroyed the telegraph depart­
ment of the Manchester post office II. s hort time ago, 
the whole of t h e  250 i nstru me n ts, w h i c h  com prised one 
of the finest and most' modern i nstal lations i n  the E n g­
l is h  postal service. were lost, the dam age representing 
SO!!le thousands of dol lars. For the past t wel ve months 
the work of SUbsti tuting the accu lUulator system in 
place of the old battery system has bee n i n  prog,·ess, 
and now the obsolete system w i l l  have to be used for 
another year unti l  the accumu lators can be restored. 

The Russian authorities are d isplaying rem arkable 
energy in con nect,ion with the u tilization of Popoff's 
w i reless tel egraphic sY8tem. Al l  the l ightho uses in the 
Black Sea are to be provided with this apparatus. and 
several stations are to be erected on the shore, so that 
com lU unication !!lay be maintai ned between the shore. 
l ighthouses, and the warships within the rad i us of 
the electric waves. T wo h un d red com plete installa­
tions of the apparatus were recen tly disp/!,tched to 
Vladi vostock and Port Arth ur, and the work of fit­
ting out the Russian warships in the Pacific is to be 
carried on with a l l  possible celerity. The two ports 
are also to be connected by the establish ment of in­
termediate stations along the Korean coast. 

Mr. K. W. Hedges. of London, h as recently patented 
some hnprovements in connection with  l igh tning con­
ductors. By his process, a l l  t h e  joints in the cond uc­
tors , are effected by a fusi ble or plastiG. metal, poured 
into a mould w h ich h a s' been 'placed arou nd the parts 
to be joined. To i ll8 U l:e' pe�fe�t contact bet ween the 
join ts. he reco m m ends that the -�nou.ld , shol1 l d  con­
stitute a kind of cl am,p;' \h us forci ng" tbe pl!tstic metal 
u pon the parts of the con,du ctor j oi nts. He also fixes 
a lead protecting s heat'ti 'round the con d u ctor at t he 
approxi lll ate point at w h ich , it enters the ear t h. 
Earth i n g  is atta:ined by a plate,' or in the event of th!,! 

· grou nd bei ng dry, by a tube drive'n deeply into it, and 
closely packed witti carbonace?-us material. 

A new electricity m�ter ha�}i)een gatented . j n .Lo�don 
. in which the conven tional ba1ilDce spri ng is su bstituted 

by an electro- magnetic device to bri ng the escapement 
wheel to the central position. This  whee'l has a n u m­
ber of wires di ametrical l y  attached to it ,  and is 8 Ur­
rou nded bv a coil  t h rough which passes t h e  current to 
be measur�d. The rapid ity  of t h e  osci l lation of the 
balance wheel to a certai n extent is proportional to the 
curren t. Should an extra powerful  cu rrent h appen to 
traverse the coi l .  or shoul (i the current be suddenly in­
creased i n  voltag'e, auxiliary devices are provided to 
prevent the balance w h eel when near the cen tral posi­
tion remai ning statio nary at that point. These second­
ary appurtenances also serve to set the balance wlleel 
in motion with a smal l  current .  In other respects the 
appliance resembles the ordinary type of meter. 



THE ROD DmIGIBLE AmBHIP. 
The competition for the Henri Deutsch prize of 

$20,000 for dirigible balloons promises to be of great 
in terest, and next spring will, no doubt, see the first 
contest, as at pctlsent no less than three dirigible 
balloons are b(}ing constructed at Paris,

' 
and will prob­

ably be finished before the end of the year. 'fhese are 
the balloon of M. De Santos-Dumont, which has 
already been described ; the " Thermosphere " of M. 
Emmanuel Aim6, secretary of the 
Aero Club ; and the " Aviateur," 
w h ich is now qeing constructed by 
M. Roze at Argenteuil, in the vi­
cinity of Paris. M. Roze, who has 
been occu pied with the subject tor 
a number of years, has finally de­
cided upon a type of dirig i ble bal­
loon with which he expects to sol ve 
the problem. He employs the prin­
ciple of a balloon heavier than air  
which is lifted by the ascensional 
power of two horizontal helices 
dri ven by petroleu m  motors and 
propel led b.v two vertical helices. 
The balloon is thus able to rise or 
descend at will, and may be placed 
in the most favorable region to take 
advantage of air-currents. The idea 
th us approaches somewhat the ideal 
conditions of a bird's flight. The 
apparatus consists essentially of 
two immense elgar-shaped balloons, 
side by side, joined by a frame­
work in the middle, which supports 
a car containing the propelling and 
steering devices. The total weight, 
including eight persons, is 6,800 
pounds, and the ascensional power 
of the balloons is calculated so as to make the whole 
apparatus 220 pounds heavier than air. Above the car is 
a parach u te of special construction, which also serves the 
purpose of an aeroplane. The engravings and diagram 
show the general arrangement of the apparatus : the 
two cigar-shaped balloons are of considera ble size, be­
ing about 140 feet long and 22 feet in diameter in the 
middle. They are constructed upon a skeleton frame 
of aluminium tUbes and rods, made up of a series of 
circles and longitUdinal brace-rods ; at each end is a 
point made of sheet aluminium. This frame is very 
rigid, and at least 15,000 feet of tubing and rods have 
been used in its construction. The framework is covered 
with varnished pongee silk to fo'rm the balloon. 

Each of the balloons is divided into six compart­
ments by transverse partitions, and 
from the middle part down the in­
terior is provided with a double 
bottom, to allow for the expansion 
and contraction of the gas without 
deformation. The different com­
partments are connected by means 
of a series of tubes having auto­
matic valves of special design, so as 
to allow the proper distri bution 
of gas without a brusque displace­
ment ; the compartment serves also 

J,ieutifi, jmeritJu. 
light wood and aluminium. The lower part will hold 
eight persons seated, including the aeronaut, whose 
station is in frorit, where he has at hand all the con­
trolling devices. A light wood partition forms the 
upper floor, which is to contain the motors ; the top of 
the car is formed of a light frame work covered with 
canvas, which comes down to a point at each end, 
giving the w hole a flsh.shaped appearance. T wo or 
more gasoline motors of light pattern are to be used, 

FRAMEWORK OF THE ROZE TWIN AIRSHIPS. 

giving a total of 20 horse power-10 for the lifting and 
10 for the propelling helices. The motors are to be 
coupled together, or may be used separately in ca.se of 
accident. There are two propel ling helices, one in 
front and one in the rear of the car ; the latter, with 
the vertical rudder, may be seen in one of the views. 
The propellers are formed of alumi nium tubing over 
w hich varnished canvas is stretched ; they revolve at 
the rate of 200 revol utions per min ute and will displace 
about 450 cubic yards of air per second ; M. Roze thus 
counts upon a speed of 40 to 60 miles an hour in cal m  
weather. Above the car are placed the t w o  ascensional 
helices ; one of these in construction may be seen in 
the foreground of one of the views. They have .been 
calculated to overcome the weight of the balloon, with 

DIAGRAII SHOWIliG Dl!:TAILS OF CONSTRUCTION, 
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placed the parachute, at about the same level as the 
top of the balloons ; it consists of a. light framework 
(see diagram) from which hang a '  number of blade!! 
formed of silk stretched on an aluminium fra me ; these 
take a vertical position when the balloon mounts, and 
when it is propelled forward they are inclined toward 
the rear. In cl'se of accident, when the balloon de­
scends, or when in other cases it is 

'
desired to use the 

parachute as an aeroplane, the hangi ng vanes come 
together at the top and form a large 
surface, and the descent is thus 
grad ual. Besides, the position of 
the vanes may be governed at will  
by a system of cords, and an aero­
plane may thus be formed at any 
time, and the ascensional helices 
disconnected ; all the force of the 
motors is then available for the 
propulsion. The disposition of the 
car has the ad vantage of keeping 
the mechanism at a distance · froUl 
the bottom, and there is Jess dan­
ger from shocks. The bottom of 
the car is about 3 feet above the 
bottom of the balloons ; in case 
thel!e should descend upon the 
water. the system would float 
and the car would be still out of 
water. 

Mr. Roze h as constructed a slllall 
model about 5 feet long in which 
the helices are moved by clock­
work ; it is suspended from a bal­
anced lever, and is made to go 
through the different evolutions, 
from which favorable predictions 
may be made for the large balloon. 
It is expected that the first ex­

periments will be made toward the end of the year if 
the weather is favorable. 

.. . . . . 
Arsenic In Beer. 

In England the victims of arsenical poisoning from 
drinking beer now number more than sixty dead and 
one thousand ill ,  Manchester being the center of the 
trouble, and the places affected are usually within a 
hundred-mile radius of that city ; but the panic ha.s 
spread over the entire country. It has been found 
that the cause of the poisoning is arsenic in the 
sulphuric acid used in the manufactu re of glucose, 
which the Engl ish brewers employ in making cheap 

. beer in place of malt and hops. The poison h as thus 
far been traced to only one es tablishment, which sup­

plied sugar for several b reweries in 
the Midlands and the North. The 
commercial sulphuric acid used in 
England is largely llJade of pyrites, 
wh ich comes from Spain, and there 
is al ways a trace of arsenic in it. 
It  was thought there was an undue 
aUlount in the lode from w bich the 
supply came i n  thilS iustance. An 
analysis of some of the beer sold 
in pu blic houses showed that it con-
tained sufficien t arsenic to ki ll any 

VIEW OF THE cn SHOWING ONE OF THE HORIZONTAL RUDDERS. BEAR VIEW SHOWING REAR HELICE AND VERTICAL RUDDER. 

for safety in casq. (of rupture. The tubes which join the 
two balloons alpw the passage of gas from one to the 
other, and thus the equilibrium of the system is main­
tained. The framework in the middle, connectin g  the 
two balloons, is made of aluminium tubes and rods, and 
supports the car below, with its propellers, and, above, 
the parachute, which is on a level with the top. One of 
the engravings shows a rear view of the car, which is 
divided into an upper and lower part i it is made of 

a sufficient reserve force to lift it to any desired height, 
and the position of the balloon in space is thus quite 
under the control of the aeronaut, who may place him­
self in the most favorable zone. 

There are two of these ascensional helices, carried 
upori vertical shafts spaced each about 10 feet from the 
center of the car. TbeI'le are four horizontal rudders, 
two in front and two in the rear ; one of these will be 
noticed at the side of the car. Above the helices is 

regular drinker. Hundreds of thousands of gallons of 
beer have been poured into the se wers of Manchester 
by brewers and retail dealers. It is probable that 
there .will be a governmental inquiry, and that there 
will be l,�gislation ' providing for the use of malt and 
hops instead of cheap and deleterious substitutes. 

• • • • • 
A FRESCO 'which is attri buted to G iovann i  Bel lini ha.s 

been discovered in the church of the Frari in Venioe. 
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DISAPPEARING DEMON. 

BY W. E. ROBINSON. 

An excellent trick which never fuils to please is known 
as the " Disappearing Demon. " A couple of very clever 
acrobat.s and ('ontortionists have been myst.ifying both 
conti nents with acrobatic feats and wonderful postur­
inWl, and then end their performance with a unique 
disappearing and appearing act. The only piece of 
apparatus which they have occasion to use is what 
appears to be an ordinary kitchen table, 
devoi d of cloth. One of the performers sug-
gests that they set the table for dinner. The 
cloth is spread over the table, com i n g  some ten 
inches below the top. A dispute then arises 
who shall cook the dinner. Final ly, one of the 
acrobats, who is  dressed as Mephisto, j U lll ps 
upon the table to get away from his compan ion . 
who follows him w ith a cone·shaped wicker 
basket, which he claps over his comrade's head 
and body, hiding him completely from view. 
In a few seconds the pursuing acrobat kic,ks 
over the cone, and the demon has d isappeiotrl!d. 
The cone is again placed upon the table, , and 
immediately lifted, and it  i s  found that the 
demon has ret urned. The trick can be re�dily 
understood by reference to our engravings. 
The table has a double top, the upper one be-
ing made fast to the legs and containing a 
well-concealed trap. The lower one is movable, 
working up and down in grooves ,i n the table 
legs. It is kept i n  its normal position �gai�st ' 
the real top of the table by means ofspi�al ' 
springs in the hollow legs of the table. Tlie 
cloth is slit on three sides of a square, and the 
other side IS loosely basted, so that one puli 
on the thread will disjoint or free it. When 
the demon is  covered over, he p ulls out the 
thread in the cloth and passes through the .trap 
in the table top, the lower part of the double 
top sinking down u nder the performe'r's own 
weight. D uring the time w hen 4e 18 10st to the 
view of the audience, he lies fiitt. between the 
two table tops, ' and close to the trap. Of 
course, when the cover is removed, he has ap­
parently d isappeared. He makes his appear-
ance in the reverse way. 

• • •  
FIsh Polson. 

The subject of fish poisons has for some years 
past attracted attention among chelllists, and a useful 
contribution to the subject h as j ust been completed by 
a corre8ponding member of the,Pharmacetttical Society, 
Dr. M. Greshoff, the Director of the Chem ical Labora­
tory at the Colon ial Museu lll , Haarlem. It forms Part 
XXIX. of the Mededeelingen u i t 'S lan ds Plantentuit),­
as published in. Batavia. A good deal of the work was 
done in the celebrated Botanical Gardens at BUiten­
zorg, in Java, where Dr. Greshoff worked for some 
time. This volume is the second that has been iss.ued, 
and the two form a comple te r6sum6 of aH that is  known 
on the subject, economical, botan ical, and chemical. 
The poisonou.s action on ,flshes seems to be due chiefly 

J titutifit �mtritau. 
to the following substances : Prossic acid, saponin, 
coma�lJ; �tiiline, and andromedotoxin, although there 
are others, such as ·plcrotoxin, derrid, and the acrid 
prjnciples of the Euphorbiacere and Ranunculacere. 

...; .;-, " ,_ ,..,'.� ._ ..  , ' . _ � • ,I, .. J _ _  _ 
.. -' . .  . -

: ; ,  '�,:. " A.D:t�8ep�.e - :�ropertle8 of' Hlle. < :�:je)V years ago it was suPP9sed that the bile had a 
, co.nsld�rAbie' antiseptic. po wer, and that one' of its 
, functions CQnsisted in modifying the intestinal fer-

Ulil DISAPPEARING DEMON. 

1l1entatioos ; later on, however, bacteriological research 
showed that tlJe bile had no an tiseptic power, but, ou 
the contra.ry, it w8l! in most cases an excellent medium 
for .the culture'of different microbes. But although the 
,bile is nut antiseptill, it acquires, u nder certain con­
d itions, IUltitoxio and vaccinating properties. Robert 
Koch found that tlie bile of an.illlais who had suc­
cumbed .to the bovloe pest could be used for the inocu­
lation of otbe.r animals to protect them from the dis­
ease. The .recent work of F. N.euf.eld has established a 
new property of the bile, namely, a bacteriolytic power 
toward the pneumococcus. If 1 part o'f rabbi t's bile is 
taken and Illixed with 10 or 20 parts of a bouiUo,n con-
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taining the pneumococcus, it is found, u pon examining 
the liquid hi suspended drops, that at the end of a few 
minutes the con tours of the pneumococcus lose their 
sharpness, becoming less and less visible, and ,finally 
disappear completely, being dissolved in the liquid ; 
this action requi res, in ordinary cases, about three or 
four minutes, but sometimes lasts as long lUI flfteen to 
twenty minutes. The rapidity with which the solution 
takes place varies, besides, with the more or less fluid 

state of the bile and the quantity of culture in 
.troduced ; the bile may dissolve up to 300 times 
its volume of culture; The action is abou t the 
same at the ordinary temperature and at 3So 
C. ; but is slower at 1° or 2° above zero. The 
dissolving of the pneumococcus does not in­
volve the destruction of the vaccinant , sub­
stances contained in the body of these micro­
organisms ; in fact, a hypodermic injection of 
bile given to a rabbit, and having previously 
dissolved a culture of pne'umococcus, gi ves it 
i m m u n it y, or at least increases considerably its 
..e� i � t an ce to this form of infection. The bile 
seems to act only against this part icular form 
of m icro-organism, and leaves intact the other 
pathogenic bacteria (typhus . bacil lus, strepto­
coccus, di ph theria bacill us. etc. ) This prop­
erty is possessed not only by rabbit's bile, but 
i n  less degree by the human bile and that of 
different animals. 

• • •  
THE PROTECTED CRUISERS OF THE 

" ST. LOUIS " CLASS. 
A point has been reached in the development 

of the new United States Navy in w h ich we 
not only h ave ceased to follow the lead of 
other navies, but are producing original de­
signs of ' ships and novel details which are be­
ing followed by foreign constructors. It is true 
that in size the United States Navy stands 
fourth among those of the world, but in de­
sign, material, equi pmen t,  and efllciency, it is 
the .equal, if  not the superior, of any other 
navy. This result is due largely to the ability 
and energy of the Bureau of Construction and 
Repai r, which, under the Chief Constructor, 
Rear-Ad miral Philip Hichborn, has been re­
sponsible for the design, construction, aud 
maintenance in a state of efllciency of onr new 
navy. The latest products of this Bureau are 

fourteen vessels, whose construction has recently been 
au thorized; namely, flve battleships, of about 15,000 
tons displacement, six armored cruisers, of about 14,-
000 tons displacement ,  and the three protected cruisers 
which form the su bj ect of the present article, of a little 
ulldElr 10, 000 tons disp lacement. 

The Protected Cruisers, to be named the " St. Louis," 
.. Mil waukee, " and " Charleston " , (the latter to con­
tin ue the name of the 3, 700 ton vessel wrecked N ovelO­
ber 2. 1899. off Kam iguin Island in the Phili ppine 
group), com pare favorably with their class in other 
navies. In fact, so closel y do they app roach the type of 

_secoP(l-class armored cruisers that they w ight easily be 

OW UNITED- STATES PROT,CTED CRUISER " ST. LOUIS " -ALSO " KILWAUXEE II AND " ClIARLESTON." 

DI.plaeemenC, 9,'100 toot. Speed, 1II 1mota. Bunk�r CapaeU)'. l,1iOo tolla, Armor I 81de armor an4 partial belt, ' In�ee; conulua tower, /J Incbee; � posItlnDtl. 4 Inches; protective deck, l% Inches. 
A.rmamenC , Fourteen G-Incb 6O-callber rapid-an, etpt.eeD a.Inch IiO-callber rapid-lin, $welve 8-poIIIlderI, tWIIDt.J-four 8III&IIer iUDS. Complement, 5tlL 
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mistaken for such. In an.engalrement they· would prove 
themselves a match for some of the armored crui&ers of 
other navies. A comparison of their principal data 
with that of the British .. Monmouth " class will 
demoDstrate their value. 

UNITED STATES. 
• , St. Louis," 

h Milwaukee," 
U Charleston." 

Length on load waterline . . .  . •• • •  424 feet. 
Breadth, extreme . . .  . . • . . . . • • • •  66 feet. 
'rrial displacement . . • , . • • • • . . . .  9,700 tOns. 
Mean dranght at normal dis-
, placement . . . . . ' .  . . • •  . • • .  . . . . 28 feet 6 inches. 
En�nes, twin-screw, I. H. P • • • .  21,000 
llpeed . . . . . . . . . . . .  . . . . . . . . .  •. • . .  22 knots. 
Nonnal coal snppl y . . .  . . . . . . . . . . 6iiO tOns. 
Coal bnnker capacIty. . . .  . . . .  . .  1,500 tons. 

ARlUJfl!NT. 

GREAT BRITAIN. 
'" Monmou�," ., Essex," ,- Kent," 

" Bedford." 
410 feet. 

66 feet. 
9,800 tOns. 

24 feet 6 inches. 

22,000 23 knots. 
800 tons. 

1,600 tons. 

Fourteen 6·inch R. F. gnn�. 
Eighteen 14.pdr. R. F. guns. 
Twelve 8-pdr. R. F. guns. 

Four 6-inch R. F. �UD8, In turrets. 

Four I·pdr. automatic. 
Eight I-pdr. R. F. guns. 
Two 8·lnch R. F. field gons. 
Two machine gnns, 0·00 caliber. 
Eight antomatic guns, 0.80 caliber. 

Ten 6-inch R. F. gnns in casemates. 
Ten 12· pdr. R. F. goins. 
Three a-pdr. R. F. gons. 
Eight machine guns. 

PROTECTION. 

Main side armor . . . . . . . .  4 inches. 4 inches, tapering to 2 inches at how. 
Lower casemate armor . . . 4  
Upper . . . 4  
6 inch gon protection . . . . 4 4 inches. 
Conning tower and shield .5 
Signal tower . . . . . . . . . . . .  .4  
Splinter bulkheads . . . • . . .  2 
Protective deck . . . . . . . . . � Two decks, 1� inches and � fnch. 

The act authoriz i ng the .. St.  Lou is "  class states 
that these vessels shall carry " the most powerfu l ord­
nance for vessel s  of th eir class, and have the hig-hest 
sf>eed com pat i ble with good cruis ing qualities and 
gi'eat tad i us of action ; "  all these qual ifica-
ttpns have been e m borlied in the design for 
d"tese vessels. The general appearance of 
Wese c t'u isers suggests that trite quotation : 
" , A th ing of bea uty is a joy fOt·ever. " 
" Beauty " and . . joy " applied to t h ese ves­
sels mean easy lines, gracefu l  exterior, speel} 
and the ability to sustain that prest ige up­
on the sea which has been m ai ntained by 
the navy of the Re public since its origin.  

The main  deck of these cruisers is 81lp­
plemented ·amidships w i th a covered su per· 
struct ure, within which are located four 6-
inch rapid -fire guns and six 14· pounder 
rapid.fire guns ; outside the superstructure 
are two more 6-inch rapid· fire guns, located 
6n the cen'ter l i ne, one forward and the 
other aft. Located on the gun deck is the 
greater portion of the battery, consisting of 
eight 6- 1nch rapid· tire gUllS, t welve 14-
pounder rapid· fire guns, and fou r 1-pounder 
rapid·fire guus. Sixteen rapid-fire guns are 
stationed on the superstructure deck and 
bridges, and the remainder of the battery is 
located iIi the fighting tops of the two mili­
tary masts. Additional platforms are built 
u pon the masts to accommodate the two 
search-l ights. E lectric am lll u n ition hoists are designed 
to supply the gUDS with the greatest rapidity, makill g 
it possi ble to hurl against an enemy a broadside of 
abuut twel ve tons of metal per minute. 

'l' he four lofty smokestacks, extend ing to a height of 
76 feet 6 i nches above the normal load waterline, ·pro­
vide drau ght for sixteen straight water ·tubular boilers 
looated i n ; four watertight compartments, which, to­
gether wi th the engines, are protected by the side armor, 
sloping deck armor, and a twel ve-foot coal bunker. 

The inner bottom of these vessels extends to the un­
der side of the protective deck ; above the protective 
deck a cel lulose cofferdam, 30 i nches wide and 41 inches 
above the normal load waterl ine, extends throughout · 
the len gth· of the vessel .  

In the construction and eq u i pment of the " St. 
Loui", " class, as. small a qua.ntity as possible of wood is 
t& be used , and wherever it is used i t  w i ll be electric 
tire-proofed . Each vessel of this class is fitted to aCCOlll­
modate a tilotg officer and staff in conj unction w i th the 
regu lar com plement. In comm ission the n u m ber of 
officers wilfbe 39 and the cre w will  n u mber 525 tuell , 
for which are provided 16 boats, ranging from a 36-
foot steam ·cutter to a. 16-foot dinghy, and in addition 
to these t wo 12 foot pnntE. and two life-rafts w ill be 
carried . T h ese boats are stowed· in chocks on the 
superstructure deck and swung out by four cranes. 

All  the latest and best improvements in construction 
a.nd equ ip IUent are to be provided for the accommoda­
tion and comfort of the officers and crew. 

'l'he waterline belt, 4 inches in. thickness; extends 
in the wake of the engines and boilers and magazines 
for over one-third of the vessel's length, and reaches 
from several feet below to about 3 feet above the 
OC)Jmal waterline. Side armor of the same thickness 
i,'carried up ami d sh i ps to the main deck, alid extends 
. 1ietween and includes the forward and after 6"incb' guns 
'a,Il the gll n j.leck. The 6:inclf gttns at the four cotners 
of the supe�structure are also protected by 4-i nch armor. 

While we vreatly ·admire these vessels, we lDuet ex­
pl"8llll iii. l'egI'et that the waterline armor WIU' DCJt cal"ril!ld' 

up to the bow; even if some eompromi. had,. been 
necessary in the matter of coal or aiwaJDent. TbiM is 
an age of armored cruisers (i. e., shipa with ai oomp1ete 
waterline belt), and it is regrettable that these vefi8els 
should fall short of the requ irements for want of the 120 

. feet of 2 to 3-inch armor necessary to complete the belt 
to the stem . 

The corn-pith cellulose cofferdam at the water­
l ine, with its water-excluding properties, will safe­
guard the trim and stabi lity of the " St. Louis " 
against all b ut the stllallel' 6 and 14· pounder shells 
about as effectively as if the 2-inch belt were extended 
to the stem ; but it  will be just these very small·cali­
ber guns that will be used to search out and cut to 
pieces the unproteeted ends of an ebemy's waterline. 

It must be admitted · that the new ships, although 
they are not quite in the class of the armored cruisers, 
are neverthelesii mote than a match for any protected 
cruiser afloat. 

ARJIJ;ORED BURROWBRS. 
BY CHARLES F. BOLDER. 

In the early days some df the mOst interesting anhrials 
were butrowers, as tile glypt6don· and toxodon ; huge 
mailed creat ures estimated to have beeu as large as a 
rhinoceros. South A merica was the home of these forms, 
and wben the remainS of So toXbdotJ were discovered; 
they created no little exciteilien t in tbe world of 
science. A rancher found the skeleton , _hieh had 
rolled out of a bank. The strange head was seized 
u pon by his boys, who, after pounding out th e  teeth, 
set up the then p riceless skull as a mark, and what 
was left, and a few teeth, constitute the most inter­
esting specimen in England to-day. 

The glyptodon had a length of five feet and re-

ARlIORED BURROWERS. 

sem bled an enormous turtle� The tail was long, 
giving the ani mal, with its head, a length of nine feet. 
All these mailed animals appear to have been.' enor­
mous. Thus the genus Chhlmydothel'i'tnlt eqtl'ftled the 
largest living rh i noceros in size, whil'lt Pltcbytherinm 
was as large as an ox. They were slow-moving crea­
tures with lit�le intell igence, needing the heavy armor 
to protect them from the attacks of the ga.vage ani­
mals of the ti me. 

These giants seemed to have anticipated the cntions 
armad il los of to-day, which are founn in Sotith' A:inel'­
ica and the south western borders of the United states. 
It is d i ffi cult to hnagine nlore interesting crellitutes than 
these armored . bu rrowers. provided w ith a coat of loaU 
join ted and so arranged that Iwme can coil themselves 
up into a perfect.ly protected ball impervious to the 
attacks of almOst any foe. 

ArmadHlos are· not rare fir mUgeUtD� but. to se81 on'e 
ali ve with its young. is- not au every·day t'xperi�nct'·; . 
and w ben I was informed that a femaile, ownPd by E(f­
wards Brothers, of Tacoma, Washington, had I�iyen' 
bi rth to three young in Pasadena, t htducad the o'ltnel' 
to allow me to photogra-ph the fatDtly group: , f The 
young were interesting- little ereatures &:bout· 8iir ioche's 
i n  It'ngth, and despite the' fact that they were' but Ii; 
day old, wete very active ; and' doobt less tfi€ pli'tient 
photographer, Mr. Jarvis; of Pasadena, never bad 
such remarka bre and oostreperotl8 8ubje'ctlf, as- it' �It 
fGu r  men over an hour t.o secure the accompanying 
pi cture. The mother was very docile; a.nd di'splftyed 
no affection for · her young; When placed! on a. ta'&fe 
on iii w hite clbth" to throw her outlines into tetiet', etll!l' 
seemed like a stuffed spechnen' l\8" fai  a«',aiiy interest 
i n  her sUl'roundings went ; the orily. mot.ion befng 
a trem bling, &-& tholfgfi she were ooM. But the two 
you ng were continually mo'Vin� aft�mtJtiiig to r�sCh 
the mother and n urse-a privifegEf which' � l\li.(f.,tfVi" 
denNy denied' thein- from the fi-r8t;' a-n&ml$" owile� �it.i' 
trying to raise them by the bottle, to. which they 
seemed favorably inclined. Their movements we� 
.err et'r&tio and' l'ap� &Jidi when' touetied! m., at 
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first. sel'med to reoognize a stran�r, and gave sud­
den leaps ; bllt tpey soon became rt'conci led to the 
wa.rmtb of Illy hand. and would Be perfectly qUiet. 
They were pink in .,eolor and almost perfect fac-
8iwill!� Qf their parent ; their eyes open, and the 
armor as hard as the inside of a man's hand and by no 
means as 110ft as one might expect. The head was 
very large in proportion to the body, the reverse hold­
iDa in the adu lt. 

There. was something about both parent and young 
suggestive of swine ; the peculiar snout as cold as ice, 
the piglike ears, and a very comical pigl ike trot com­
pleted the resemb lan ce. The mother was perfectly 
tame, and sat in the keeper's arms in almost any posi­
tion without objecti ng, but a strong, peculiar mmky 
odor was particu larly offensive, and wou ld prevent the 
armadillo frow being a popular pet. When placed 
upon the tioor, the animal would trot around at a ra pid 
gait, apparently not using her small eyes, but touch­
ing the snout to the floor at every step, as thon gh to 
direct her course. The two adu lts ate three pounds of 
roast beef per day, and were gi ven noth i n g  else. 

T he observer in watching the ani mal coulrl not 
divest himself of the idea that it was an automaton 
and wound up, so clumsy were the movements. Some­
times she stopped as though to listen, cocking her 
long ears upward and holding her h ead slightly on one 
side, at w h ich time she m igh t be stand ing on the tips 
of her to.es i n  a most constrained and unnatural posi­
tion ; in a word, when the'  animal stopped, she did so 
in whatever position she happened to be in, whether 
tiat-footed or on ti p-toe. The keeper sai d  that the ani­
mal displayed no intellige·uce, and paid no attention 
to her young. I repeatedly held tlie young to her nose 
as she trotted across the floor, but she did not appear 

t@ 1iI0tice them. When placed in a box, she 
made con vulsive leaps, fal ling with a crash . 

To see the arm ad i llo at its best, it should 
he in its home, where its burrowing powers 
are extraordinary. It is said that it is al­
wost impossible to dig one out, the an imal 
h aving the faculty of burrowing faster than 
two or three men can dig. Darwin , in re­
ferring to a South Ameri can form, states 
that when ove was seen ru n n ing along on 
the pampas, it was r ecessary literally to 
tumb le from the horse to save it,  as it 
would immediately begin to d isappear, and 
before it cou l d  be grasped would often be 
nearly out of sight, its tail alone remain ing 
above ground. 

The hairy armadillo, according to Azara, 
would Iilcent a. dead horse a long way, and 
run d irectly toward it as would a hound. 

Instead of attacking it above ground,  the 
armadillo. wou ld begin a burrow some ditl­
tance off and COllle up beneath it, burrow­
ing into it and remain ing in the body 
until it had devoured all but the hide and 
bones. This species is said not to build 
burrows to live in, preferring the surface of 
the ground. When the singular Botocndos 

were first visited by white men, they were found to 
be provided with extraordinary speaking trumpets, 
hard as rocks arid made up of facets. These were the 
ta.il armor or the largest of aU the armadillos, which 
attain!! It length of two to five feet and has twelve or 
more movable· bands. Its claws are enormous, con­
stitut ing' the IDoB't powerful digging armamen t known 
alilong arlfwals ; and in the regions where it  is found , 
bOdies Wh�D buried hav.e to be weigh ted with rocks 
to J;lrevent their depredations. 

N'iafly aU the armadi llos are valued as food. th e 
ftelfh bein·g' descrl&ed as good even from the American 
standpoint. The· shells are used for a variety of p u r­
pt>S"es, a.nd I have seen a very fair guitar m ade from 
on'e, t:he strings being' stretched across the open ing, a 
ne6k of wood' having been inserted. To a certai n' ex­
terit the aniInals are scavengers. Several hav e  been 
kept'ori one o! our men-of-war to kil1 insect and anilllal 
peits",. devourin g  rat!', ,nice, anrl' cockroach es with av id­
ity. 'l'hpY' are not · confined to animal  diet in their 
nllturar state, eating succulent roots, seeds, and plants 
of various kinds. 

.- . . . .  
Potastl Soap to Preve nt Dimming o f  Eye­

Glae.e •• 
Comf.ant wearers of eye-glasses, spt'ctacles, etc., are 

much annoyed by the dimming of the glasses upon 
Im-teting' a warm rOOlil from a coo ler p lace. It w ill 
greatly interest them to know that th is  evi l can be ob­
viated by ru bbing the glasses with soft. soap. All that 
iii necessa-ry is to rub every morning or before going 
ou't Ii; little so·ca l lerl green soap (wash ing soap, pot ash 
soap)· over tile whole surface of the !Class, pol ish i n g  it 
1lI11iif it is ot'ight lI !!ai rl .  The preparations, •• Glasolin " 
and " OCIlIIJ!ffiro, " offered for the same pnrp08e at high 
prices, ar e  noth inl( else tban- pure potash soap. -Die 
Werks� . 

• I IiI I  • 
THJi: Prussiall arm y  is going to try barracks made of 

asbestos. Field' Marshal Count von Waldersee has a 
portabtlf asbe8tOS' b0u1le atnon-g his luggage. 
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_ QORU .. BOPlWiS. 

A simple but very efJ-ective wAbfr JIlo�r <'.1I.Il be 
made by aD)' one according to the plan here aho,wa. 
with little tronble or expense. It may be ne0888&ry to 
lItave a few minutes' work done by a tiIl8m.itb. The 
maker may do this if hE' understand!! soldering; 

In a pine board 7 inches �u&re &Dd 1 inch thick, 

make a round hole 5 inches in di&metE'r, by the use of 
!l. Rcrol! saw, or in any other convenient way. To the 
sides of the board fit two thin bOlt-rds ?4: inch thick, 
one on either side. In a small hole in  the center of 
each side drive a short piece of brass tube of about Va 
inch internal diameter, and to these tubes fit a 
st raight steel wire so that it will revolve freely. 
'I'h i s  wire is the shaft of the motor wheel. It 
should be of sufficient length to project � 4lch 
beyond its bearings, to receive a small pulley. . 

To the center of the shaft is soldered a sheet 
brass disk 3 inches in diameter, so that it will run 
true all the shaft revolves, aQd to the disk is 
sold.ered a disk of brass wire gauze 30 mesb. 
T h e  edges of the brass wire gauze must, all the 
lall ies would say, be sewed over and over with a 
fi u e  copper wire, to prevent it from raveling when 
the wheel revolves rapidly. If the workman is 
an adept. he may solder a ri ng of brass wire. say 
No. 18 or No. 20. to the edge of the wire cloth. 

The simplest way to secure a nozzle for the 
wheel is to buy a cheap, small oi l-can having a 
lon g nozzle, with an opening in the smaller end 
of about T\ inch . This nozzle is inserted i nto the 
edge of the wooden wheel-case, as sho wn, and 
its smaller end is bent so that it forms a small 
angle with the wheel, with the point of the nozzle 
as near the wire cloth 8.S possible wi thout toucb­
ing. To cause the wheel thus made to keep a 
central position in its case, pieces of the small 
tube before named may be slipped on the shaft 
each side of the wheel. 

A %;'-i nch hole may be made in the casing at 
the bottom, and provided with a short tube for re­
ceiving a rubber pipe, to carry off th� waste water, 
and there should be a �-inch hole in each side near 
the top to admit air. The casi ng may be _urea 1!0 
the wooden foot-pieces with screws. It is desirable to 
make the casing impervious to water. To do tWs, 
the va.rious parts may be boiled in hot paraffine 
for ten minutes. If it is found difficult to seeure· 
paraffine in bulk, a pound of paraftloe candles 
will furnish enough for this purpose. The inflam­
ma.hle nature of paraffin sboald � kept , in mind, 
and a cover should be provided for the vessel in 
whiCh it is melted, so that it may instantly b� el!' 
tinguished by the cover should it become ignited. 
The metal used in the constMletion of thjs wheel 
shoul d be of b1'aS8; exeepting the sbe.tt. The 
screws with which tile 6ICSing is pot ,�etber 
should be brass. The top of tbe· Gilreaa is cut oft' 
to furm a part of tIM> eoapliug- for �ving the 
:rt}bber pi pe. . Ieadiog from the was .. �l fa.aoot to the 
motor. 

To p.revent the checking ot the wooden parts of the 
motor, the parts sbould � arranged with. the grain ly­
in g in the- same clirectioo. 

With. sufficient wa.ter pressure,. this motor will make 
from t, 500 to 2,000 revolutiOlls per min­
ute. With a very ftexible ®rtl belt-a. 
leather shoestring, for example-it ma.y 
be made to drive a light sewing machine, 
fan, or any other machine :requil'i-ug a 
smal l amount of powE'r. 

If more power is. requil'ed than eaa. be 
secured by one water jet, add·itiooal noz­
zles ma.y be distributed around the. wheel, 
or more wheels may be planed on the. 
same shaft, but nothing win be gained 
un less the water pressure is maintained. 
T he pressure should be from 2S to 40-
pounds per square inch. 

In a smaH high_speed moto!' of the­
class here described, the full power- is real­
ized only w h en it is provided with, a very 
sll Ial l p u l ley connected by a very flexible 
belt with a large pulley on the machine 
to be driven. 

It i s  obvious a non-corrosive metallic 
case would be better than a wooden one, 
and the metal one is advised when the 
builder hu coaveDiences for making a cuing- of that 
kind. 

. . .. .. . 

The Whhe Sand1t. 
Perhapl> of all southern New Mexican wondeM, that 

wh ich is known locally by the name- of the White 
Sands is the most remarkable and. beautiful'-let us 
add'; one of the most financially val uable also. 
, Imagine scaJing a mountain in the Arid Belt, wherein 
lakes and ri vers of· an·y importance (with an apolog�tic 
bow' to the Rio Gl'ande) are oonspicuous by theill a,b. 
senCf'i, and beholding againf!t the cloudless blue otr tbe 
hQrn!.\l.m a Una of silover break-ers tossing befbre a fine 
b8Ml winlt Buch, 8B viewed from. a distance, are.- tbe. 

locally famous White Bands. In reality this allver sea is 
a Vallt bed of purest gypsum, about 60 wiles in length 
and from 5 to 20 in width. It lies in the Ban Augustin 
Plain, 60 miles south 01' 80 of an extinct volcano, whose 
lava stream flows to within a moderate distance of it. 
There are other gypsum ,deposits in the Territory, bui 
none so i m portant or so extensive as this one, which may 
be looked upon almost in the light of a phenomenon. 
Little or nothing seems to be known of it, however, i n  
publ ic i n stitutes o f  scie n t i fic o r  other research ; i n  fact, 
the curiosities and resources of this section al l  share 
pretty much the same fate. E ven the mines, fabulously 
rich as they are in various ores, receive n o  attention. 

SJrIALL WATER MOTOR. 

Tbe latest report of the U nited States Geological Survey 
IDeations, for instance, but one of the several t u rquoise 
m ines, ' and that one of the least im portant-wbeJ'E'as 
the New Mexican tu rq uoise has long helo a place i n  
the front rank in the European markets, a n d  more re-
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eralized. Dot only with tha above inli\'l'8dients, bot wtth 
chloride of sodium all!(). 

• • • • • 
The Dls.oluUon of Bones by Bae'erla. 

It is considered certain that bact'lria play an import. 
ant part in the dissolution of bones, so that if rapid 
dissolution is desired, it fol lows that the bactt'rfa 
should be afforded every opportunity of doing their 
work. This IDay have some beari ug u pon our methods 
of the d isposal of the dead, says The London Lancet. 
T he action of bacteria is not l ikely to be facilitated by 
burying bodies at a comparatively great depth beneath 
the surface. SOllie recent E'xperiments have shown that 

w h e n  sifted bone-meal was inoculated with various 
bacteria, and kept wet, a remarkable resolution of 
the constituents of the bone, including the inor­
ganic as well as the organ ic m atters, took place. 
The latter resolved themsel ves, as migpt be ex­
pected, into simpler com pounds of the type of am­
mon ia, but the most curiolls results consisted in 
the fact that the sol u ble phosphate of lime was 
con verted into soluble phosphoric acid. The ex· 
peri ments were con firmed by uti l izing oats gro w n  
i n  large pots w i t h  bone meal a n d  inocu lating with 
different bacte ria. The yield of oats was far 
greater than when the bone Ineal was inoculated 
in t h is way. Several species of bacteria were em­
p loyed with results which varied widely. As a rule 
the organic substancE:8 which act as poisons i n  the 
human bod y are of a very complex nature, and Iil! 
they are resolved i n to silllpler ones their tOXicity 
d im in ishes and finally disappears. In the putre­
faction proct'SSes, ' the organisms concerned are 
rapi d l y  breaki ng dow n complex toxic sub,stanees 
i n to si mpler innocuous prod ucts. Bacteria. how­
ever, in certain diseases, may elaborate poisons of 
a highly complex constit ution. 'fhus we have t wo 
great clas� of organism s from the poi nt of view 
of the healthy human subject, the benevolent and 
the malevolent. 

. . .  ' . 

A LOCOMOTIVE recently ran cff a bridge over the 
St. Quentin Canal, near Paris, and fell into tbe water. 
It was fou nd i m possiblA to raise the locomotive, as the 
space was so confin ed, 80 divers passed chains around 
it, and these were attached to beams. The load 
was tben raised by means of screw supports, block-
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ing being introduced a.& the work proceeded, to 
guard against Ito possible breakdown. The Jo.eo­
motive was lifted 14 feet, so th at a sand·laden 
barge could be run underneath. TbA engine was t- - - - - - T - - - - - - -- - - -- - - - - - - -
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then lowered and taken away ; five days were 
consu med in do}ng the work. 
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DecelDber Bolldlng Edition. 
, - - - - - - - -- -- - - - - - - _ _ _ _ _ _  1 The thirti eth volume of the BUILDING ED:tTION 

ends with the Decelllber number of this periodi­
cal, and certainly no issue of this  journal W&8 ever 
handsomer than this n u m ber. The eover is de­
voted to a colored i l l ustration of a Spanish-Ame-

DIAGRAM SHOWING POSITION OF NOZZLE. 

cently In those of New York. The so-cal led sand hills 
of this great gypsum bed are none of them over 40 feet 
in height ; yet on a near approach they resem ble some 
mountai n region clothed in eternal snows and broken· 
into gorges and canons of i ndescribable beauty and 
variety. Thll winds of t he plains keep these sands so 

MOTOR DRIVING SEWING MACHINE. 

constantly in motion that no living thing takes root 
there, although along its edge trees and plants find 
nourish ment. It may be presumed that some profit­
able use will one day be made of this valuable de­
posit. A railroad now runs to within 20 miles of it, and 
other roads are in prospect. 

On the western border of the gypsum deposit, and 
extending for about five miles in length by one mile 
i n  width, is what is generally sdppo!!ed to be the bed 
of oome vanished lake or river. Here the deposit of 
carbonate and sulphate of soda, and borax, appears 
to be of unknown depth, and the water found from 
two feet below the surface to 30 feet (which is as far as 
e1ploration has hitberto been carried) ill heavily min-

rican hoose at Pasadena. Cal. The first page engra v­
ing consists of a large reproduction of DonateUQ'fj pu lpit 
of San Lorellzo, Florence. . . Ochre Court," N-ewport, 
R. I., the residence of the late Ogden Goelet, Esq . . � 
t.be sobject of three large engravings. Th is is ODe of 
the masterpieces of the late Richard M. H u nt. A choice 

selection of modern suburban houses is 
given. 

• •• 

The C u rren, Supplement. 
The current SUPPLEMENT, No. 1-303, 

opens with an article on .. Di reet-Con­
nected RaHway Generators, " in whleh 
large Illachines are ill ustrated in detaif. 
.. Contemporary Electri·cal Science '" is 
a series of short notes on electrical mat­
ters. " 'l'he Origi n and Progress of Scien­
t ific SociAties " is an address by Sir John 
E vans. .. 'l'he Paris Exposit.ion of 1900 " 
is by Carl Ht>ri ng. " E lephant Hunting " 
is an ex tremely interesting article . . . Drift� 
wood " deals with float i n g  tim ber, and 
gives most int eresting facts. " A  New 
and Simple Method of Maki ng Te lescope 
Objectives " is by Edm u n d  M. Tydernan, 

and is accompanied by working' d rawings. 
" T he Great Sea Serpent of the Garden of 
Acclimatati on " is ill ustrated by two en­
gravings. This  issue con tains the usual 
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:RECENTLY PATENTED INVENTIONS. 

Electrical Apparatn.; 

DRY-BATTERY. - EmmST MEYER, Boulevard de 
Cllchy 60. Paris, France. About the centrally-located 
negatiye electrode, a depolarizIng mass Is located. , A  
positive electrode surrounds the depolarizing mass. A 
layer of peat fiber or moss Is interposed between the 
cloth cover and the positive electrode and is impregnated 
with· an exciting liquid. A filling of plaster con tams 
some of the exciting Iiqoid and extends at the top of the 
.battery between the electrodes. The compactness. sim­
plicity of construction, and high e1liclency of this bat­
·tery are noteworthy. 

Ga.-Gcneratlng' Machlnc •• 
ACETYLENE.GAS GENERATOR.-JAllE8 WAL­

'TON, 'Phrenlcia, N. Y. This apparatus comprises a gas­
ometer and a generator connected by a valved pipe. A 
'bracket Is carried by the gasometer-bell, from which 
bracket a rod projects downwardly, provided at its lower 

'end with an arm. A chain or cord Is secured to an arm 
of the pipe-valve and has Its ends secured to the ·bracket 
and ano, so that the rise and fall of the bell will close or 
open the valve in order to control the generation of gas. 
The action is antomatic. Care has been taken to pro­
vide means for cooling the gas before distribution. 

AOETYLENE-GAS GENERATOR .- WILLLUl H. 
MCGoLDRICK, San Antonio, Tex. The generator and 
gas-hOlder in this machine are combined in one appara­
.toe comprising a tank In which a bell Is mounted to 
move vertical ly, and has a generator. dome consisting 
of Inner and outer walls separated to form a water­
space. A pipe leads from the Interior of the dome 
through the water..space to the interior of the bell above 
the water-level. A vent Is connected with the pipe and 
controlled by a valve in the pipe. A generator-cylinder 
Is extended upwardly from the bottom of the tank. A 
jacket of water surrounds the bell and ' the DYlinder. 
The pressure of gas In the bell forces the water down­
ward in the bell, causing it to rise at the outer sur­
face and to pa8II through the feed pipe to the generator­
cylinder. 

ACETYLENE-GENERATOR.-AuGUSTUS F. SHBI­
VIIR, Arbuckle, Oal. The generator-cylinder is arranged 
on the lower portion of the gasometer. In the generator 
is a spray-pipe connected with a valved supply-pipe. 
From the stem of the valve an arm is extended, .the free 
end Qf which Is adapted to be engaged by a cam-shaped 
projection on the top of the gasometer-bell. A curved 
vm, attached to the bell and projected over the cam­
Shaped projection, Is adapted to engage the arm as the 
bell moves downward. The rising of the bell closes the 
valve of the feed· pipe ; the falling of the bell opens the 
valve. 

Railway Appllancc •• 
LIFE-GUARD FOR TRAM-OARS. - WILLIAlII: T. 

WATSON, Victoria, British Oolumbia, Oanada. The bed 
of the car-fender is divided into two parts hinged to­
gether and connected by means of chalns with a frame 
normally . stationary. . The two parts are yielding ; 
the fQrci,'of- • slrdCk Is further broken by a robber buffer 
and by moqnting the front bed �o that it "can slide 
rearwardly' 8I!ain� the tension of springa. The inven­
.tlon Is an improvement upon a similar contrivance de­
vised by Mr. Watson. 

Vchlclc. and Thclr Aecc •• orle •• 
VELOOIPEDE.-EBl!iIST H. NEUBERT, Independent 

,Hill, Prince William Oounty, Va. The inventor has de­
vised a velocipede which can be driven by the hands of 
tbe operator and In which the grips held in the hands 
may be moved to set the clutch devlce� Into and out of 
adjustment to key ' the wheels upon the drive-shaft. An 
adjustable platform forms a support for the operator. 

SEAT-OOVER.-ARTHUR B. JOl!ilJlS, Lincoln, Mass. 
The cover is primarily designed for nse on single seats­
such as are employed on mowers and vehicles -and is 
arranged to be quickly folded or extended. The seat­
cover frame for supporting the top comprises a curved 
base having hook-bolts whereby it may be fastened to a 
seat, and a vertically-disposed bearing. Upwardly­
'Pl'tendlng braces are secured to the base and have a 
clamping-bolt at their jonction. A slotted standard re­
ceives the clamping-bolt and Is fitted in the bearing of 
the base. A frame for the top Is secured to the upper 
end of the standard and has braces connecting therewith. 
Adjustable straps are arranged to connect the upper erid 
of the standard with the seat. 

Mechanical Devlccs. 

EDUOATIONAL DEVIOE. - THOMAS L. MARTIN, 
Lewisburg, Ky. Th e 'lnvention Is adapted for use in 
teaching .writin/!:, spelling. arithmetic, the fundamental 
principles of languages, or any subject that can be 
taught by copying. The devi�.e consists of a main frame; 
ribbon.winding rollers which are geared together ; and a 
supplemental frame hinged to the main frame, so that It 
can be raised as required. Gnide-rods are arranged Itt 
th3 front end of the supplemental frame. one guide-rod 
being higher than an.1 ill th .. rear of the other. A ribbon 
passes over the . rolls and back to the winding-rollers. 
Upon the ·rlbbon tbe words or signs to be copied are 
printed. The device saves the teacher much time and 
trouble. 

OONVEYER.-JAJ!(ES W. BABNEY, Kansas City, Mo. 
This Invention relates to a conveyer adapted particularly 
to Ihe work of tranaporting brick from one point to an­
otber, particularly from kilns to Ii railroad. the invention 
comprising a hauling device having carriers adapted to 
receive .the brick and arranged to run on track ways of 
novel form. The invention further comprises a novel 
mabner of arranglng the conveyer.runs so tbat they can 
be connected in varions ways to carry the brick from any 
one of a nnmber of kllns. 

HOSE-WABHER. - JoHJ!il J. KREss, Perth Amboy, 
N. J. The purpose of the invention is to provide a 
washer of simple construction, which will thoroughly 
wash and clean the hose of fire-engines. In a boxing 
comprising two separable 8E'Ctions, two cylindrical 
brUshes are illperlmposed. Forward of the brushes feed­
rollers are superimposed. The hrnshes and the rollers 
are aeared together. water Inlet' and 'oqtlet pipes are 
provlded, Tbo boxing havIDg beeD 411ed.with water, the 

machine is Set in motion.. The hose as It Is fed through 
Is scraped by the brushes. The surplns water Is squeezed 
out by the rollers. 

. STREET-SWEEPER.-CB:ARLES Z. O'NEILL, Man­
hattan. New York city. The object of the Invention Is 
to provide a new and improved street-sweeper, simple 
and durable In con�truction and very effective In opera­
tion. The machlne is arranged thoronghly to sweep the 
dirt from the street·sorface Into the buckets of an eleva­
tor, whlch iu tom delivers the sweepings into a wagon ' 
or cart, with the rear end of which the sweeper Is remov­
ably connected. Upon movlng the vehicle forward, the 
sweeper Is dragged along to sweep the street and to de.,. 
liver the sweepings to the vehicle-body. When the body 
is loaded, the sweeper is detached to repeat the opera­
tion. 

G R A T  E-BAR. - GEORGE S. SERGEANT, Greens­
borough, N. O. The grate· bar is formed in section� 
whlch are so connected at their ends or joints as to form 
a self-supporting connection at snch point, thos avoiding 
the necessity of any cross·bars or similar supports be· 
tween the opposite. ends of the grate_bars. 

AWNING FOR MINE SHAFTS OR TUNNELS. ­
BENJABIN B. WHEELER, 11M Fifteenth Street, Denver, 
001. The drip of water from the roofs of mines and tun­
nels Is a serious annoyance to mluers and 'workmen and 
Is a constant source of dangel:' to health. lIF. Wheeler 
haa devised a drlJl-llverting awning which is. light, con­
veniently portable, and cheap, and whlch o8lt be eaSIly 
and quickly put up or removed. The awning consists of 
two sets of telescoping tu bes, each tube having a pointed 
outer end to engage the tonnel-wall. Sciews clamp the 
two tubes of each set together. The awning has hems 
to receive the tubee. 

WATER-STOP ; OR GAT.E. - WALTER S. FISHED, 
Artman, 0010. This invention Is a water-stop in the 
fOrm of a gate for 1lI'Il In ditclles snch as are employed 
for purposes of irrigation. : The water-stop . . compriSes a 
main plate on which are ext.i)nslon wings projected and 
retracted by lever deviceS; . These lever d�vICes' are 
pivoted independently of and connected With the wings; 
By these means water mal' be stOpped at any poInt 
In ditches of dIfferent widths . within the range Of 
the stop. The stop can be. easUy . handled :atld' ap­
plied and removed by a boy or man. " MoreOver" the 
stop can be handled whether or no the ditch contains 
water or Is empty; anil avoIds 'oostroyliiit the' level"of 
the land. 

MlltCcllaneon. Invention •• 
RUNAWAY-HORSE OHi:ciK.-OHABLES E; WIL�8. 

Manhattan, New York city. ' By means of this' novel 
device, a runaway or fractions horse is instantly sub­
dued, and made tractable, by a very slie:ht pull upon a' 
check-reln within convenient reach of the driver. The 
check-rein operates iI leather-covered tongue or projec­
tion set within the throat-latch and acting, when pulled, 
at right angles with and directly upon the wind-pipe. 
The arrangement is simple. inconspIcuous. and per­
fectly harmlel!S to the animal. thereby doing away with 
the often. cruel curb-bit, and can be readily attached to 
any bridle for eitber riding or drlvlng, and without d,e­
tracting from the appearance of eIther the horse or har­
ness. 

FEED-BOX. - RoBERT O. JABVIS. West Pullman, 
Ohlcilgo, III. The teed-box is so constructed for a team 
or for a single horse that it can be readily attached to 
the body of an animal and held in convenient positlon 
for feeding or be quickly secured to a pole or tongue or 
detached therefrom. In the box, feed may be packed 
and stored and the box be nsed as a seat when not need­
ed for feedlng the horse. Tbe box can be attached to 
the body of the vehicle like an ordinary seat. 

REOEIVER FOR DISOHARGED SHELLS. ­
OHABLES H. DIETEBIOH, Oooperstown. TIl. The re­
ceiver consists of a frame arranged for attscbment to a 
gun. To the frame, members are pivoted capable of as­
somlng a parallel position or a position at an angle' to 
each othet. A bag or net Is attsched to the members for 
the purpose of recei vlng the ejected shells. The device 
can be nsed wIth any repeating gnn from which the 
Shells are ejected from the side portion of the frame. 

NECKTIE-RETAINER. - THEODORE S. WOOLF, 
Brooklyn, New York city. The retainer is made of a 
single piece of metal and embraces a receiving member 
for a collar-button, a locking member for the botton, and 
cheek.sections which carry SPOl'll serving to fasten the 
device to the shield of the tie. 

De.lgn •• 
AXLE-SHIELD.-GILBEBT Y. LOWE. Washington, 

Ga. l.'he Inv�ntor has designed a shield which Is In­
tended to prevent sand ,from entering the . space between 
the end of the axle and the huh of th� wheel. 

KEY-RING AND BOTTLE-SEAL ' BREAnR.­
WlLLlAll S. LOBD, JR., PorUand, Me. The key-ring 
and bottle-seal breaker is essentially heart-shaped, the 
apex being a plate or web. 

BOTTLE . - GEOOOE W. and HEBXA� F. KLUlll'P. 
Manhattan. New York city. The body is enlarged at its 
central portion ; and the neck t�rmlD1ites In a buib-like 
upper end. 

WRAPPING-PAPER, -GEORGE- ·A.- O. GoETTIlIIG, 
Manhattan, New York city. The inventor is a droggist 
who has d�vised a psper which Is to be uero in wrappihg 
np poisons. The paper is printed with skulls and cross­
ed bones; and the words '",polson " appear ·beneath the 
skulls and crossed bones. The paper should find Its way 
into every druggist's shop. 

PLATE.!,OHABLEs J. SEITER. Manhattan, New York 
city . .  The 'design consists of a group of rabbits eating 
cabbages. 

BOTTLE.-CHAUNCEY J. KILlrEn, Brooklyn, New 
York city. '.rhe body of the bottle is cyllndrical. The 
outer surface of the neck Ie concave at its lower end and 
cylindrical at its npper end. The inner surface of the 
neck Is tapered downwardly at ' Its upper portion and 
fiares with a downward convexity at its lower portion. 
The distance between the concave imd convex pOrtions 
Increases upwardly. 

NOTE.-Copiea of any of these patents can be fur. 
nished by Moun & 00. for teD cents each. Please state 
the name of' the patentee, t.itle of the InT6lltIou,' and date 
of this paper. 

Marine Iron Works. (''hlcsgo. CatalolfUe free. , 
.. U. &" Metal Polish. Indianapolis. Samples free. 
Yankee Notions. Waterbury Button 00" Watl\rb',., Ct. 
Handle & Spoke Mchy. Ober Mfg. 00". 10 Bell St., 

Chagrin l!'alls. O. 
. 

Book " Dies and DiemaIting." $1. postp8J.d. it.. Lucas, 
BrIdgeport, Ct. Send for tod<ix sheet. 

. 

Machine Work of every deScription. Jobbing and' re­
.pairtog. The Garvin Maclltoe Co., 141 Vari9k St., N. Y. 

The celebrated " Horn.by-Akroyd " Patent, Safety Oil 
Engine i. built b,. the De La Vergue Refrtgerat4ng Ma· 
chtoe Compan,.. Foot of East 138th Street, NeW' York. 

The best book for electrici8Jl8 and beginners to elec· 
tricity is .. Experimental Science." by Geo. M. 'Hopkto •. 
By mail. U. Munn & Co., publi.hers, 361 Broadway. N. Y .  

IF Send for new and complete catalogue o f  Sci entl flo 
and other Books for .ale by Muon & Co . •  361 Broadway, 
New York. Free on anpllcatlou. 

.- , 

HIN'l'S . '1'0 OORRESPONDENTS. 
Name. and Addrc •• must accompany ali letterlo 

. . 'or no attention will be paid thereto. Thls � for our 
Information and not for publication. . 

ReCcrenee. to former articles or answers shpuld 
!(ive date of 'paper !/ond page or nnmber of ,question. 

'1nqnlrlc. not answeren In reasonable time should tie repeated ; correspondents will bear in mind tbat 
.!!Ome . answers require not a lIttle research. and. 
though we endeavor ro .  reply to all either by letter 
o.r in this department; .each must take hls turu . .  

Bnyer. wishing to lIu.rchase IIny article not advertis6d 
In onr colnmns wlU . be fru'nlshed witb addresses of 
houses mannfactnring or carrying the' same • . 

Special Written Infol'lDatlon on matters of 
pel'llonal rather than general Interest cannot be 
expected withont remnlleration. 

Sclcntlfic American SnpplelDcnts referred 
tel may be had at thIO. office. Mce 10 cents each. 

Book. referred to promptly supplied on receipt of 
. price. 

!'Ilneral. sent for examination Should be distinctJy 
marked or labeled. 

(B008) _T. O. asks : 1. I have a contin ll­
ous current dynamo giving 40 amperes at 125 volts which 
I Ulle for 1I11hting pur�s, I, wiell. now to transmit 15 
amperes a dtstiiDce' of II miles; whst is the best way to 
do 80 with the least loss r A. You cannot tran�mit the 
direct current at 125 volts to the distance of. three miles. 
withont very great loss. You should use the alteroatin/!: 
current at high voltage for' transmission. Oonsult the 
General Electric Oompany, Schenectady, N. ·Y. ; or the 
Westinghonse Electric Oompany. Pittsburg, Pa. 2. How 
Is a lightning arrester coupled to an electric light circuit? 
A. The mode of connecting the different lIghtuing ar­
resters to the line. varies. The particular type yon have 
should have its directions acoompanying it, or you shouid 
write to the maker of It for instructions. Generally, 
there are two binding posts for the circuit through it, 
and one for the ground wire. 8. What is meant by. 
ground line detecter lamps, and how are they connected 
to the dynamo Y A. A ground detecter lamp is, as its 
name implies, to show the presence of a ground imme­
diately. Th�,y are connected In a variety of ways, de. 
pending upon the dynamo and system. , In the three-wire 
direct current·  system, three lamps may be put in series 
between the outside wires of the circuit. A wire is put 
to earth between t\le first and second of the lamps. If a 
ground comes on the side ' of ' the first lamp, that lamp 
will light to foll brillianDY. If tbe gronnd Is on the other 
side, the two lampe there will be blighter, bnt not lighted 
fully. . ' 

(8009) J. H. S. asks how to construct 
a water telescope, Reference Is made to this Instru­
ment in Hopkins' " Experimental Science," 17th editioll; 
page 269. What Is the cost of Nicol prisms suitable r 
Are such telescopes on the market r If so, abont what 
price are they r A. There are two kinds of .water tele­
scopes. The one Is a watertight tube or box of wood 
6 inches or so square, one end of whlch Is open and the 
other end is a plate of clear glass. This is nsed In ex­
aming the bottom of lakes or in looklng doWn Into . the 
water for seeln/!: fish, or anything else. It operates by 
destroying the ripples which prevent clear vision below 
when looking upon the surface of Wllt�. Tbe glass end 
of the box is poshed down into the wa.ter and the snrface 
of the,water in contact wlth.the glili!8 ls entirely smooth. 
Hen� ohe: sees clearly objecits lit- a much greater depth 
than Wi� i�!Iid. �� �1t acts like a telescope, 
thoogh It .luIj : no.; len8; ot. 'Qt"�ilYlng apparatns. 
The . other water :f\ll� ' ' (cOmpiete -teleseope so 
made that tbe tube inaj', 'i lH1ed With water . . So 
far as we know, they 'are e \ll8.rket • . . . They have 
been used by astronomers for ;determining cerwn matters 
connected with the motion . 6f light. To this a Nicol 
prism may be attached �o'r ascertaining whether the lI",ht 
is polariEed. The Nicol ' Pri!!1li. 1n lare:e sizes ' Is ",ery 
dilllcolt to obtain at preseqt. ·' : SQla.IJ.eiZeL\ cali be pur­
chased from dealers In miIiiosco� ' o� Other optical 
�s..

· 
_

. , '. , " 

(8010) G. J. asks. the 'lllt'me or' names of 
liquid that boll' at '60 ·degree$;. :i'i#1D{¥@,' 1!team in the 
same way that water does !It 212 d,iigree!! f A. We know 
of no suhl!tilDce which lias itai boWng pOint at' 60° Fah. 
We give yon a few'whlch boil near this temperature : 
Sulphurous acid, 16° ; hydrofiuoric acid, 68° ; ethylacety­
lene, 64,° ; ether, 95° ; carbon bisulphlde, 117° ; chloro­
form, 142°. The vapors of most of these are violently ex­
plosive, and mnst be handled with the utmost caution in 
the presence of fire. Tbe vapor of hydrofioorlc acId is 
extremely corrosive and cannot be allowed to escape Into 
the air In the room where any one is ; nor can It be held 
In glass receptacles, since it consumes glass with readi-
ness. 

(f'01 1) I. S. W. asks : How can I make 
a simple sal ammonIac cell ? A. A stick of zinc, a plate 
of carbon, ami a saturated solo tion of sal ammoniac In a 
glass cell a·.e the materials for a simple cell. The car­
bon Shouid have many times ll8 mnch' surface as the 
zinc. The zinc Is �  a rQ4 of abo�t " Inch  in 
dlametof. 

DECEMBER 22, 1900. 
NEW BOOKS, ETC. 

A CATECHISM O N  THE COMBUSTION 011' 
COAL AND THE PREVENTION 011' 
SMOKE . By William M. Barr, M. E . 
New 'York : Norillan W. Henlev & 
Company. 1900. 12mo. Pp. '349. 
Price $1. 50. 

The popular question and answer system has been ex­
tended to combuStion. The subject is one of prime im­
portance, and while it has been treated before, there is an 
smple field for the present volume, which i� handsomely 
illostrated and printed. The author deals with his sub­
ject .In a thoroughly competent manner, and it ls a' i!ilc­
cesSfoJ contribution to the literature of steam engineer­
Ing. It should be welcomed by all engineers, tlremen, 
and all those who are interested in fuel economy. With 
the ' present high price of coal,  the success of the book 
should be assured. 
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all �eign countries may be had on application, and per .. 
sons ·contemplating the securing of patents. either at 
home or abroa.d, are invited to write to this office for 
prtces, which are low. in accordance with the times and 
our extensive facilities for cohducting the business. 
Addre •• MUNN & CO . •  olllce SOIFlNTIIl'IC AMERICAN, 
361 Broadway. New York. 

INDEX OF INVENT:ONS 
For which Letters Patent of the 

United States were Issued 

for the Week End.ng 
DECEMBE� I I ,  1 900, 

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

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

Acetonalkamlns and maklnl{ SRme. unstable. C. 
Harrie . .. . . , . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  663.754 

Advertising apparatus, W. H. Gilman .. . . . . . . . . . . . .  663.00 
Advertisillll device. C. Riedmuller . . . . . . . . . . . . . . . . .  663,614. 
Alarm.- See Fire alarm. 
!��'ll:ht

r
�M!;r�G����:,�: : : : : : : : : : : : : : : : : : : : : :: :  =:m 

Autographic regi.ter, F. L. Ross et aI . . . . . . . . . . . . .  663.1167 

!�f��g�
i
li��S�W Ut':,��e:80B;;,.�����·:�·:.iiti3.7iJ5: =.7011 

Bag tie. H. G. Han.en .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  663 
Bale band f .... tellIng. P. K. Dederick . . . . . . . . . . . . . . .  663 
Bath tub seat and bidet. combtoed. S. D. Baker . .  

���'1.�ft���'ii: :rr!l.���.�: : : : : : : : : : : : : : : : : : : : : : : : :  =:t� 
Bed • •  prinl<. H. Ill. I,aul<hlln . . . . . . . . . . . . . . . . . . . . . . . .  663.«8 
Bedstead. G. A. Schacht . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  663.685 
Bed.tead attachment. N. W. McCourt . . . . . . . . . . . . .  ·663,774 
Bedstead. Invalid. 1. D. Eddy . . . . . . . . . . , . . . . . . . . . . . .  663,427 
Belt. apparel. R. Scbeuer . . . . . . . . . . . . . . . . . . . . . . . . . . . 663.473 
Bicycle gear, J. H. Mantel . . . . . . . . . . . . . . . . . . . . . . . . . .  66.1.816 
Bicycle pedal. Van Schoick & Samson . . . . . . . . . . . . . 663.478 
BiSCUit. for packing. apparatus for feeding or de-

IIverinl<. G. Herbert. Jr .. . . . . . . . . . . . . . . . . . . . . . . . . .  663.627 
Bla.tlnl<. Bryant & Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . 663.724 
Blind. Venetian. J.  G. Wilson. • . . . . . . . . . . . . . . . . . . . 663,530 
Boat rope reel. T. F. McKey . . . . . . . . . . . . . . . . . . . . . . . . . 663.509 
Boller • .  See Water tube boiler. 
Boiler, D. F. Morgan . • . . . • • • • • • • • • • • • • • • • • • • • • • • • • • • •  
BolI.,... fttrnace; W .  Kneen . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Boiler stay. S. F. Prince, Jr .. . . . . . . . . . . . . . . . . . . . . . . . : 
Book, account, J. H. Rand . • • • • • • • •  � • • • • • . • • • • • • • • • •  
Bosh plate.· A .  K .  Reese. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
�gm:: :{jll':: g.�I����e: : : : : : :: : : : : : : : : : : : : : : : : : : : : :  
Box . . See Packing box. 
Brace. See Shoulder braoe. . 
Braid machine, M. W. Schloss • • • • • • • • • • • • • • • • • • • • • •  663,MH 
Brake. See Car brake. Rail brake. . 
Brake, H. C. Bebr .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 663.5117 
Brazing :(urnace, D. H. Watts. . . . . . . . . .. : . . . . . . . . .  663,822 
Bread cuttlnl< machine, J. R. Farmer . . . . . . . . . . . . . . 663.742 
Brick press,.J. J. Koch . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . 663.006 
Bricks. automatic former for, R. H. Staley .. . . . . . .  663.688 
Bridge, draw, T. R. Bevans .. . . . . . . . . . . . . . . . . . .. . . . . . . 663.4&1 
BroilerJ!. F. Betts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 663.483 
Brush. w .  Gano. . . . . . . . . . . . . . . . . .  • • • • • • • • • • • • • • • • • • •  663,697 
Buckle. belt. R. Scheuer . . . . . . . . . . . . . . . . . . . . .. . .  ; . . . .  663,472 
Burial ca.ket. C. A. Ruebekam . . ; . . . . . . . . . . . . . . . . . .  663.641 
Burner. See Gas burner. . 
Burner pressure device. G. A. Loeben . . . . . . . . . . . . .  663.814 
g� f%�����;\Yi� ��hI8&r�. J. Schmick . . . . . 663,� 
Can. J. Selle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ; . . . . 663, 'l89 
Canceling and postmarking machtoe, mall. W. R. 

Landfear.. . . . •  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  668,446 
Canceling machtoe, letter, W. I. Ohmer et aI. 

663.663. 661l.664 
8=�� .::.�\�:-:':c�in���vJ: iiiitmiW::·::::.::::: �.�� 
Cap. apparel dusting. M. W. Wi.wall . . . . . . . . . . . . . . 663.670 
Cap, knee or elbow. F. W. Gorse . . . . . . . . . . . . . . . . . . . .  663.H9 
Car brake, P. Boch . . ; .  . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . .  663.827 
Car b�ake opera�lng mechanism, H. Blumenherg. . 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  663.671 
Car coupling. W. F. Richards . . . . . . . . . . . . .  · . . . . . .. . , . . 
Car coupling attachment. T. P. Smyth . . . . . . . . . . . . 
Car coupling. automatic. A. Scholl . . . . . . .. . . . . . . . . .  . 
8:� ��:fn�

t 
':;

i
:!���i.�.P���Oo%n;'iin:: : : : : : : : : : : : : :  663.4l\\l 

g� ��".:'t��tJr. ��'1f\Vartiii::::::::::::::::: ::::::: ::l: 
Carbureter. C. E. Latham ... . . . . . . . . . . . . . . . . . . . . . .  . . 
Carbureter. C. Mathieu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
8:��i��t��u�in�: 8.

0
-I.

al
Mccii.i: :  : : : : : : : : : : : : : : : : : : :  ::l:� 

Carriage •. mechani.m for propelltog and guidmg 
track e'

1
agillg. R. Scheidler . . . . . . . . • . • . . . . . . . . .  668,518 

Cas
�iu.:.ee how ca�e. Spectacle or eyegl .... s 

Celluform board. forming curved articles from. 
J. J. Hinde . .  .' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  663.436 

Chair. See Folding chair. 
Chair locking device. adju.table, F. Robbto, Jr • . .  
Cherry pitter. Ill. H. Skinner . . . . . . . . . . . . . . . . . . . . . .  . 
Chimney throat, valved. H. W. Covert . . . . . . . . . . .  . 
Churn motor. W. H, Crawford . . . . . . . . . . . . . . . . . . . . .  . 
Circuit breaker. G. W. Par.ons . . . . . . . . . . . . . : . . . . . . .  1 
Circuit cbanller, E. Oxley , . . . . . • . . . . . . • . . . . . . . . . . . .  663,612 
Ciay,. etc., device for Indenting and severing bars. 

'Of. Staley &; Convers" . . . . . . . . . . . . . . . . . . . . . . . . . . .  6I'3.f089 
g:!:I�:"�! aCJ\�f::·'��j,J.\W��:· "x: "M: 663.1lMl 

Waitt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 663,479 
Clip. See Hame clip. ' 
C1oc�. program. Puttkammer & Orthmann . . . . • • • .  663.466 

81glg:: t����'(j.'l·ct;,r?�
k
: : : : : : : : : : : : : : : : : : : : : : : :  =:m 

Clutch and brake. automatic. G. Julian . . . . . . . . . . . .  663.630 
Coal elevating and handling apparatus, Acklto & 

Patter.on. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  663.661 
Coa.ter. wheeled, A. White . . . . . . . . . . . . . . . . . . . . . . . .  663.627 
Coatings of metal to boiler tubes.late., apparatus 

for applying, L. W e.t . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66.�,824, 
Cock, gage. T. A. Delaney . . . . . . . . . . . . . . . . . . . . . . . . . . .  1i63.736 
Coin controlled lock. T. R. Cherry . . . . . . . . . . . . . . . . . .  663.488 

8gl.':.���.rH�·J'O':n��: : : : : : : : : : : : : : : : : : : : : : : : : : . : : : :  �:� 
Condenser. surface. B. M. Kirker . . . . ' . . . . . . . . . . . .  663,671 
Coping. grave. S. B. Rlckord . . . . . . . . . . . . . . . . . . . . . . . .  663,470 
Cotton renovator and batting machtoe. M. J. 
, Scaife . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 663.088 

CouplinA". See Car coupling. Carriage coupling. 
cou����:'3�W3ft.o:..i� .���.��I.�g

: . . . . . . . . . . . . . . . 663.710 
Cream whipping device. C. B. Mansell . . . . . . . . . . . .  663.8L'i 
Crucible .haker. J. l lIino:.worth . . . . . . . . . . . . . . . . . . . .  663,676 
Cultivator seeder attachment. Clark & Bogle . . . . .  663.416 
Curtain rod. J. N. Henry . . . . . . . . . . . . . . . . . . . . . . . . . . . . 663.542 

g�U:�' to�T� 1"6. 8��
t
e�Y���� . . .  ���. ��.

t
���. . . . . . . . 668,455 

Cutting apparatus. A. J. Harrisou. . . . . . . . . . . . . . . . . .  663,M1 
Defecating apparatus heat absorber. E. W. Dem-

ing . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '663.602 
Demon.trator. J. F. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 663.43'1 
grgii:'� ���::.e�e��¥:;:���'i.'ra�:j.�'W�:: : : : : :  :lll;rt;l 

'Dlsplay stand',J; B. white; . . ' . . . . . . . . . . . . .  , . . . . . . . .  (!68,8i!(! 
(Oonttml6d_Of(� 



WO��:ke�;�ll�l�' 
Wlth�t Steam Power shoa14 
use our Foot and Hand Power 
lIachi!lery. Sand for Ca� 

A-Wood.working lIIachinery. 
B-Lath ... etc. 

SENECA FALLS MFO. CO. . .511�!ii:lC;: 695 Water St., Seneca Falls, N.Y. 

�£ NGINE.&' FOOTI M AC H I N E.  S H O P  O U T F I TS , 
, T OOL5 AND �UPPllES .�'� , ' ATHEs. S[BASTIAN LATHE CO '��������� ,s� 

Foot and Power ::.:dS;..n!:'.����r\W����: 
SH IllPARD LATHE CO., l'33 .w. 2d St., Cincinnati, O. 

T H E  L A T E S T  I M P R O V E M E N TS 
sbop c

�fhb;' lg�
r
::,��IY up-to-date nnless 

modern per .. 
fected tools. 
For in.tance, 
the 

A S H L E Y  PAT E N T  N I P P L E  H O L D E R S  
�y!g,. n�grJ'i'l,�

o
�I����Wo���m� ���'l�"tb!b��� 

olf both the .leeve and .h .. nk thread. Made of best 
quality cast ste .. l. carefully fitted. Long Or short nlp-
g}

e
l�g'h'l

t
w':;\��t

e�31J::'��!li:0�� Ashley Holder. are 

WA LWORTH M A N U FACT U R I N G  CO. 
1 28 TO 1 36 FEDERAL ST. , BOSTO N .  MASS. 

r£lI sa \IE ONE-HALF YOUR FUEL .:�:I '" We Tell You How. 
Bochelter.Radlator Co. 26 furnace SL Rocbestar,N.Yo 

Water Emery 
Tool Grinder 
p\�� �g�':.f·ion�n V;I;�t wI�� 
w .. ter. Alw .. y. ready ?or use. Rim­
R!e��!� .. 'l,Y::��ructiOn, t"o.t ellicient 

pr SfJIld tOf' catalO(lIJ6 and prices. W. F. " JNO .  BARNES CO.  1 99 9  Ruby St. ,  Rockford, I I I .  

OASTINGS: Both GREY IRON a n d  BRASS. 

PATTERNS : WOOD and . METAL, made 
from drawinK8 and blne prlnts. 

We manuf .. cture castings and specl .. ltles of every 
de.crlption and wel"ht and can build'

J
0ur patterns, If 

r:;:,,:�' ��Ji�l; f:J,,�%���PS'!�e� :::� W���I�!: 
·Prlce. rlgbt • . 

WEST 
'
S I D E  FOU NDRY CO., TROY, NEW YORK. 

THE  WATE R B U RY 
Emery Grinder 

with adjustable table, for fiat .urf .. ce 
grinding Bnd dnl8.b1ng, and for ordi­
nary tool grinding. 

P- SIma tOf' Of.rculMo. 
BLAKE &. J O H N SON , 

P. o. BOX ' T.  
W ATERBURY,  

T H E  B. F. B A R N E S  
U P R I C HT D R I LLS. 

StrenK, Well Bnllt and Up-To-
· Date in Every Particular. 

The cut show. our 20" Drill wblch we 
�:�,

n
�i� t�n�'!!�':l' �:.?: i�'!' . 

che. in cast iron. We be It js 
t':,

s
th�I��'j.�e�1.����� 23 • •  :r� 

I . ..  bout r"ady for delivery. We .hall 
be glad to send you printed matter . 
•• F. BARNES VO., Rockford, Ill. 

1 2-incb Pipe cut off 
Threaded with me" by 
man and a . 

. , : ' 
FOR BE�.: " 

PATENT DIE STOCK 
eJ:,:"I��a"�:sJ'''%f=�B''�r 

6 Gar:r�ES��:.TIS & CUB����p��t': Conn. 

T H E E U R E K A  C L I P  
The most u.eful .. rticle ever Invented 

tor the purpose. Iudl.pensable to Law­
yel's. Editorss Students, Ba.nkers, Insur­
ance Companies and bU8ine8� men gen 
eral ly. Book marker and paper Clip. 
Does not mutilate the paper. Can be 
lfo

e
'h�t��t�f.iii l::ot!ft� !'r..{r�n

2
:;S 

and notion dealers. or by mail on receipt 
of price. SamPle card, bf niall, free. M .. n-
�tro� WoxC&:'Vl!�:tY:ld�1�f. 

D.Our .cbeck and closer.A.G. LaureynB . . ... . . . . . .  . . 
Door lock. burl/lar .. Iarm. J. Slmoni. . . . . . . . . . . . . . .  . 
Bough ' Dl lxer, J. F. Stevens: . .. . . . . . . . . . . . . . . . . . . . . .  . 
g�:8��1l:�i���iC;d:aJlicF:.:B��re: ·F: 'iioif� 

L;Dlmock . . . . 663.424 
W. C. Dellel-

m .. n . . . . . . . . . . . . .  , . . . . . . .. . . . . . · . . . . . . . .  ; . . • . • . . . . . . •  663,001 
Enameling metal ware, cOmposition of matter 

for, W. TOl'plnllr . . . . .. , . . . . . . . . . . . . . . . . . . . . . . . . . . .  663,618 
Engine. See G .. s englne.· · 'Rotary engine. S�m 
En,:i.����·E. Hartwell . . . ; . . . _ . . . . . . . . . . . . . . : . . . . . . .  663.755 
Engine Igniter. explo.lve. G. A. Tuerk . . . . . . . . . . . .  663.79S 
Engines. electric Igniter for ga . . .. W. H. Cotton . . . 663,653 
Engines. exh .. ust .lIencer for explo.lve, G. _ 

Buck .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ', . .  '663,725 
·Engme •• • parklng Igniter for explo.lve, Clark�" 
. Heaslet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 663;n9 

Eri�n��s�&����� ,���I:.�� .  ��� . ���
l
�����

,
. ����.� 

���������.�r����'ii.�· .. �·.���?�: : : : : : : : : ·: : : : : : : : : ·  
���:�ra'l'�i.

h
f�����J.�c:,;,<t.r���:: : : : : : : : : : : : :: : : : : :  

Eyeglasses. W .  �'. Cushman . . . . . . . . . . . . . . . . . . . . . . .  '; . _ �'eeder, boiler. H. J. DaviS et al . .  . . . . . , '  . . .. . . . . . .  663,735 
!'eeder, port .. ble and .. dju.table .toCk, :F. B. 

Davi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 663,806 �:��:�: sr::h�����c�id��7e;�.;r: 
" : � " " . 0 0  0 0 ; .�.828 

Fertilizer distribnter- attachment, W. A. SearB, 
Jr . . . . . . . . . . . . . .  . 

��gl�: 1�:����:;:n.. . . . . . . . . . . . . .
. . .  . . . . . . . . . . . . .  

6
63.

4
13 � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 663.503 

.
. . . . . . . . .

. 6113.791 
. . . . . . . . .  rJ63.589 

J'.:_M.!:,.u�'na.n . . . . . . . . . . .  663.61;0 
. . . . . . . . .  663,840 . . . . . . . .  663.7114 

. . . . . . . . . . . . . . 663
.
461 

. . . . . . . . . . . . . . . . . . .  663.1;24 
. . . . . . . .  . . . . . . . .  663,U5 

. . . . . . .  663,44a 
. . . . .  663,fi82 

. . . . . . . . . . . . . . . . . . . .  663 .• 13 
. . . . . . . . . . . . . . .. . . . . . . . . . 663,722 

(Cootmued on page 198,) 

. Swiftest, Strongest 
Saves Most and Lasts Longest 

emington 
Standard . Typewriter 

WYCKOFF, SEAMANS &: BENEDICT, 

327 Broadway, New York. 

A ROOF THAT IS WEATHERPROOF.  
Strong, che .. p ,  and eminently . ..  ti.factory I n  every 

respect can only be formed by 
Warren's Natu ral Asphalt Sto ne S u rface Ready Roofi n g ,  

made by an entirely new 

I' 
. . . . 

. 

. 

proce... Come. In roll. ! . , . 
containing 1� .� .. re feet. 

I I �!;��7:�����
e
!ii� 

.. pplYing. Par t i cu l a r s  
from 

Warren Chemical " Mfg . Co., 86 Fu lton St., New York.  
---.:..::.:.:....:�--=-=-=-==-===-=--:-:: ----

397 

E l g i n 
W a t c h e  

are carried in the pockets of over 
eight million people-are known· 
everywhere as 

lh. World'. Standard 
because of their mechanical per­
fection, accuracy and durability. 

Genuine Ruby Jeweled Elgins 
are sold by Jewelers everywhere 
in various sizes and styles. 

An RIDln Watch always has the wo,:.r'\iEll.{in" engraved on , the works-fUlly guaranteed. 
Booklet Free. 

ELGIN NATIONAL W.&.T<lII ClO. 
ELGIN. ILL 

ACETYLENE GAS AND CARBIDE OF 
Calclnro.-All .. bont the new IIlwnlnant, Its qualities, 
chemistry, pre •• ure of lIquef .. ctlon, it. rrob .. ble future, 
��"..'i!i�:����'t';�l

e
:'�;:"l�· f:..:'%eV���'::':�� 

this .ubject. Detail. of furnJ.Ces for makilU{ the carbide, 
gas gener .. tors, g ... ometers, burner., etc. {)ont .. lned In 
SCIENTIFIC AMERICAN SUPPLJIllIlENT No •. 9!1N, 1 004, ] 00',  ] O l �, 1 11 1 4. Hll ll, :i 0 1 6, H'2�, loali, 10 :JS, 1 "'.." 1 064, 1 0,.. , 1 0"�, ] 08�, 083, 1 084, 1 08:\.  1 0"'6, 1 1 04, 1 1�4, 1 1  a'J, 1 1 49 and l l Il O .  Price 10 cents each, b]' mall, from 
this olllce, and all new.dealer.. 

. " PERFeCT BRAN D "  
THE LAMP OF · LAMPS Asphalt ReadYTbe���!!!!g�; For every outdoor purpose the new electric light, siro"eat." ·f/:PfJ..V�"'::�� . 

CLOV E R  L E A F  LA M P  ed rAady rooftng liIihc. 
lJ the best. wtnd and water.proof. Cannot blow marJl;:et, r e �ulre 8 .. no . 
out Best for carriages, automobiles, yachts, boats, patnting'l 

an 
A
IS 

�
Cfi�P 

etc: A strong, safe and handsome l"East1Y and last ng. n y 0 '8� 
convertible tnto � houSt! lamp. Will VB con· can lay it over b '." 
tlnuous Jight for ftfty or sixty houl'L 0 smoke, tin or soingles. . ..... 
no gre ... , no ameli. Price, with 8-ce1l battery, .16. Also .. full line of our oue, two and three ply Asphalt 

.AmerlCBB Electrical N ovelty & Mf •• Vo., and (lOal Tar Roodnl/s. . .. . . 866 Ventre Street, New York . Wnte for price . ..  nd particulars to 
�Wrll& for 1900-1901 Catalogue of Electrical Novelli... ROOFING DEPARTMENT, 

T H E  C O R K F LOOR A N D T I L E  CO. 

M��&bl'a Pa�&�le Ele�tri� �OD"7af . For Load I ng Ships from Docks and Warehouses 
savirur over 5(r Per cent in time of loading. By' means 
·of thfs portable .hll: aud warebouse ConvAyor, any sack 
��fa:="'!"lt�' :..

a
I:a�tth:,!',n�d .�::Ai�d "';� �� 

unbroken condition. . 
.!le.f;g::&.,

O
!t;'�� E�:'if�t:;"e�����

y
r�e g�� :i��e 

.... te of 4,000 .ack. per bour ; Bnd It does aw"r with all 
s�������S:!"t.til shl , warehouse .. nd .tevedor-
inK drra • •  oliclted, when pl:oto. and .. fnll de.criptlon 
of the invention will be forwarded. 

Address Capt. W. L. McCA BE, Stevedore, 
Tacoma or Seattle, WashinKton, 

T H E  R IV ETT SLOTT E R ---­
ment to our 8-inch Preclldon 
Lathe I. exceedingly' useful In 
CBBeB::y��!�lrn

n:s
c:=f a

tgo�:
t
a: 

rb"::�ik�a�'inm��:�g�a�� 
2 minute. snlllces to put .. key­
se .. t In a hole 14: In. diBDIeter 
:l:� .�M�i.

lo
�;\�

e
E����e edllred to be .. mo.t valu .. ble tool, ludl ... pen ... ble In all up-to-date .hops.thronghout the country. FANEU IL  WATCH TOOL CO . , Brighto n ,  Boston,  Mass. 

THE SAN ITARY STI LL 
o
r.,nr�11J'f :.\�h� :�::el�ar;:�: 

frlfilng CI ISt. Simple a . ..  te .. kettle. 
Hon. DAVID J. RREWER, 

�����
e 

i1,:l}:t�! Jl'..�e��ff::::'� 
ingtODt D. Co, writeB : .. I have UBE"-d 
your Sanl.tary Still. It has furnished 
wbolesome w .. ter. and I take plea •• 
=1�&'�����

d
I��

t
�f.il\'l:;.���re 

�f& 'i:ld % �E:'W�it�\t�:�!"" 
Highest .. w .. rd .. t Pari. Expo.ltlon. 

CO., 138 N. Green St.eet, Chicago. 

RUB BER STAMP MAKING. - T H I S  
.. rticle de.crlbes .. .  Imple metbod of m .. king rubber 
.t .. mps with Inexpen.lve apparatus. A tlioro1lllh l y  
pr .. ctlc .. l article wrttten by  an amateur who has had ex­
llerlence in rubber stsmp making. One lIlustr .. tion . 
Contained in SUPPLEMENT I I 1 0. PrIce. 10 cent •. For 
sale by Muon & Co . ..  nd all neWSdealer • .  

139 Congress Street, BOSTON, MASS. 

This Little Air Pu 
will supply a 2·lh. blast to 4, blow-pipe., each burning 600 feet of gas in ten hours. A.ir ' � 
nozzles to be 1-10 inch opening. A stron, 
blast and small air jet gives economy of PI 
coIl8umpiiion. This pump is also capable of 
pumping a 4Q..gal. tank to 4O-1bs. pressure. 

We'ght 80 Lb.. PrIDe Only 3 1 2.110 
Delivered .. express company in Chicago. 

Send for Book let. 

A. ·S.  COli STOCK. 1I.lIuf.cture. 

7 1  W . ... cbon Blvd., Chl ... o, lII.  

AN UNUSUAL OFFER r 

• • •  and • • • 

C� WOrld'S W�. 
'The New 
I l lustrated 
Monthly 
l1i1.gailne 

"The worl;f.  Work will help 
1t0�� °fB� 81 
done IL8 lIi'!!e PSt 
n u m b e �:r-.Toh .. 
Wanamaker. 

.. Ther .. Is noth­
Ing Iil<e It In the 
world, .. nd it· Is 
sure to become an 
es.entlal force. " ­
A Railroad Pru-

Ulent. 

FOUNDED ON AN IDEA� 
THE World 's Work is an Illustrated . 

Monthly Magazine reporting the im­
portant results in all ' branches of the 
world 's activity and achievement, written 
by men who know their subjects and who 
beheve that their own country and their 
own time are good to l ive in . It is a 
part of the cheerful world of action. 

The subscription price of the SCIFNTIFIC A M.,!> 
ICAN IS $3.00 a year and ot THE WORLD'S WORK 
$3.00. For a limited time we offer a combiued pre­
paid yearly 8ubscnption to the 

Two Magazines at $4.50 • 

The magazines can be sent to one or different 
addresses. 

Subscriptions may be sent either to 

MUNN & CO.. • 36. Broadway, 
OR TO 

DOUBLEDAY, PAGE & CO 
34 Union Square, East, New York. 



In the Pay 
Envelope 

That's where our education 
affects you. 

We uach mechanics the the:Jry 
of Lhdr work; help misplaced peo­pte to change their work; enable 

ymng peode to aupport themselve8 
while learning a profession. 

250 000 students and graduateB In I •• hanl •• I, 
Bleetrleal, Steam. ad t:irll Engineering, A.rehiteeture, 

TelegraphJ', 8Ie_ph1, Boek·keeplDg, .�. Write for 
cI1'cular and mention 8ubject In which Interested. 

IITERlUTIOI.lL �OltRESPONDEN�E S�BOOL8, 
EBtabliBhed 1891. Capltal t1,500,OOO. 

Box 942 SCl"anton, Pa. 

ELECTRICAL E NG I N E E R I N G  
TAUGHT B Y  MAIL .  

Write for o ur  Free lIlustrated Book. 
.. CAN I BECOM E AN ELEC. 

TRICAL ENGINEER ? "  
We ka.cb Electrical Engineering, ElectrIc Lighting, 

Electric RaIlways. Mecllanical Engineering, Steam Engi­
neering, Mechanical Drawing, at your hom� by mall. 
Institute indo"{'sed by Thos. A. Edison aDd others. 
ELECT RICAL EN GINEER INSTI'l'UTE, 

Dept. A, 240·242 W. 2Sd St •• New York. 

Illustrating 
Taught by lWa;/a��Ol!;!::�"e': 

'" Sket(·hin«. Best methods. Prepares 
quickly for profitable work. Largest 

and most practica l school. Incorpo-
rated. Individua l  instruction adapted 

to aU. Students enthusiastic. Easy terms. 
Write to-day for full particulars. 

Nati"nal Sf'bool of' Illustrating 
sa Penn. Street, INDIANAl"OLIS, IND. 

HOW TO MAKE AN ELECTRICAL 
Fnrnace for Amateur·s ITBe.-The utilization of 1 1 0  volt 
electric circuits for small furnace work. By N. Mourne 
Hopkins. This valuable article Is accompanied by de­
tailed worl<lng drawingB on a large scale, and the :(ur. 
na�e can be mn de by any amateur who is versed in the 
US9 of tools. This article is contained in SCIENTIFIC 
���E:"\�"\;; itIfr';:;�MJJ:�run

N
�-J.l��y, �;

e
Y��i;: 

or by any bookseller or newsdealer , . 
Economical Gas Engine 'gniters 

of every deBcription for 
Stationary. Mal'ine or 
Automobile Engines, 
Dynamos, Malrnetos, 
Stal'tel's, c o n s a n d 
Plugs fol' elthel' toileh 
01' jump spal'k. 

ElectrIcal Mfg. Co.,  80 St. Clail" St. ,  D ayton ,  0 
C UY E R ' S  PATENT 

DE SULPHURIZING FURNACE. 
Latest, CheapeBt and Best. 
Takes the place of Heap 

or Stall ROaBting. 
Saves time and money. 

� Write for particulars. 
HENR�Y G U YER, Casllia 514, LIMA, PERU, S. A .  

MAR VEL.OUS ! 
Bausch & Lomb-Zeisa 

STEREO �::=:"r 
Used by the Armies and Navies 
of the world. Power of a tele­
scope. Size of an opera glass. 
Invaluable for tourists. sport:s. 
men and every-day use. 

AD ElI<J.ulslt" Gift 
For lady or gentleman. Send 

for Holiday Booklet. 
BaBleh .. Lomb OptlMl Co. 

R<w.hester, N. Y. 
NEW YORK CHICAGO 

For sahi:: by 
Microscope 

eM SdtltifiC }lmtriCan 
PUBUGATIONS FOR 1 9 0 1 .  

The priceB of the dilferent publications In the United 
States, Canada, and Mexico are as follows : 

RAT E S  BY M A I L .  
Sctentilic American (weekly),  one year, - $8.00 
ScHmtiflc AmeriC8n SU�Plement ( weekly), one year, 5.00 
EX���i�

lt!�Ys�f..1�e�fl!��c �me,:c� (m�nth: 3.00 
Building �ditlon of the ScientifiC American 

(monthly J ,  - 2.50 

COM B I N E D  RAT E S  
i n  the United St"tes, Canada, and Mexico. 

��:�tig� 1.::::g� :::� ��W:N:�Altlon, - - : �:� 
S

Ci
���t� �J�;eJi�i��lnrE'.iYllgi �eri� _ Su�ple._ 9.00 

TERMS TO FOREIGN COUNTR IES.  

pJ'J1?c����� �}:':����E:ti�'i-i°:s s::���gl��:�
can 

U. s. EnglJab 
Money. Mor.ey. 

Scientific AmeriC8n (weekly), - - " .00 
:;eientiflc American Supplement (weekly) 6.00 
Build ing Edition of the Scientific Amer-

ican (monthly),  - - - - - 3 00  
Export Edition of the SCientllic Amer-

iC8n (monthly) in Spanl.h and BngUsh 3.00 

£ s. d. 
0 16 5 
1 4 
0 12 

0 12 4 

C O M B I N E D  R ATES TO FOREIGN COUNTR I ES 

��:��:g� AA��ri'g!.'na
n
.!�

u
l'!�11dl��t'Edi: 8.50 

1 14 11 

Sci:�':ftc Amerl�a';' ScientifiC A.mertca� 
6 50 1 6 9 

Supplement, and Bulldlng Edition, - n.00 2 5 pr Pro!>o'rtiona.te Rates t<Yr Six Moot,... 
The above reteB Inclnde poswe, which we pay. Re­

IIIit by postal or express money order, or draft to order of 
Dll1NN & CO •• 361 Bl'QadwaJ'. New York. 

$tieutifi, �meli,a •• DECEMBER 22, IgQO. 
Musical instrument, F.  Isbell . . . . . . . . . . . . . . . . . . . . . . .  003,440 
MUSIcal note building blocks. J. C •. Stocks . . . . . . . .  6tj:i,477 
Oil can, T. \V. Alexander . . . .  ' . . . . . . . . . . . . . . . . . . . . . .  663,712 
Oiler. car journal. E. Armstrong.. . . . . . . . . . . . . . . . .  e6:�.407 
Ore separator, nuignetic. A. Johnson . . . . . . . . . . . . . .  6tia.'itiO 
Packing box , steam-joint, L. Single . . . . . . . . . . . . . . . .  663,5.';7 
Packings, apparatus for making plastiC poly-

gOllltl-sbu.ped valve, M. E. Lynch . . . . . . . . . . . . . .  6f;�.6(J8 
Paint. M. W. Marsden . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . .  6(j;.). 7ti!J 
Paper, ulltimoth . P • .  .H.udi�cb . . . . . . . . . . . . . . . . . • . . . . . .  oo;�.t)84 
Paper bags. receiver for folded, J. Carlen . . . . . . . . .  6ti:l.7:!li 
Paper feed ine machine. '1\ C. Dexter . . . . . . . . . . . . .  662.f)�2 
Paper p u l p  strainer. J. W ilson . . . . . . . . . .  : . . . . . . . . . . .  OOa . .5�9 
Paper. writing, F'. G. J. Post . . . . . . . . . . . . . . • • . . . . . . . .  6I:)3,5M 
Peat and manufacturing same in briquets, work� 

ing, 1_. Galecki . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66H.50l' 
Pen. fountain. B. J.  Soper . . . . . . . . . • • . . . . . . . . . . . . . . . .  66.�.5f1() 
Pen . metall ic.  J. h Petit . . . . . . . . . . . . . . . . . . . . . . . . . . 663.782 
Ph

(��;t��.��� . . �I.
a

�� . . ��I�
e

�: . �.���.���.i� . .  � . .  ':
is

' 66.'l.578 1 
Piano action. repet ition. J. W. Darley, Jr . . . . . . . . .  6()3,734 
Piano actions, auxiliary operating attachment 

for. H. W. Pain . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6H.'i,552 
Pianoforte actIOns, brid le  for, A. H. SLevens . . . . . . 00:1,644-
Picture frame banJ,ter, P. Doble . . . . . . . . . . . . . . . . . . . . 663.737 
Pipe cutter. J .  S. Hill . . . . . . . . . . . . . . . . . . . . . .  c • • • • • • •  66H.544 
Pipe wrench. P. F'ricbette . . . . . . . . . . . . . . . . . . . . . . . . .  6t;'-�.5m 
Piping, 1Iexible, J. Haviland et al . .  . . . . . . . . . . . . . . . .  66.3.570 
PJow, J. J.  Armstrong, Sr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  663,714 
P l o w  fender attachment. CUltivator, G. W. Har-

ris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . 663.494 
Plow. motor, F. P. �·elter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66.>,144 
POlisbinJ,t wheel. E. D. Woods . . . . . . . . . . . . . . . . . . . . . .  6ti�.8H9 
Power transmit.ter, M. E. HerteL . . . . . . . . . . . . . . . . . .  668,757 
Press. See Brick press. Printing press. 
Printing press. Sbaw &; Toplis . . . . . . . . . . . . . . . . . . . . . .  66.3.790 
Pul1ing over m achine. R. F. Mc}l'eely . . . . . . . . . . . . .  fi68,777 
Pumping stand.  derrick pulley. D. C. Johnston . . .  663,762 
Punching aud eyelet setting machine. S. W. 

Rurtcbaell. � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C.tiB.558 
Punching bag exerciser. \V hitely & Duncan . . . . . .  66.').690 
Pyrograpbical tool, W. H. Scott. . . . . . . . . � . . . . . . . . . .  663.615 
Pyrometer. D. Haker. . . . .  . . . . .  . . . . . .  . . . . . . . . . . . . .  � • .  66H,557 
Radiator. H. D. Kellogg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C,s3.!;58 
Kail  brake, electriC, It. W. M. Schiemann .. . . . . . . . .  C.6.'l.519 
Railway. elect.ric. '1\ P. Chand1er . . . . . . . . . . . . . . . . . . .  66:3.f-OO 
Railway. elev;lted single-rait. A. A. Welsh . . . . . . . .  66:1.525 
Hallway switcb , A. A. Strom . . . . . . . . . . . . . . . . . . . . . . . .  663.707 
Hallway switch es. operating. A. youngblood . . . . .  66:1.595 
Ratchet wrencb. J. B. Daniel s  . . . . . . . . . . . . . . . . . . . • . .  66:1,421 
Reel. See Boat rope reel. Sand reel. 
Hefrigeraring apparatus.  }l�. E. M u ller . . . . . . . • • . . . .  663.f56 
Refri.�erating. etc., apparatus for producing cold 

air for. 'I'. &; W. L. Cole . . . . . . . . . . . . . . . . . . . . . .  663.731 
Refrigerating milk  or other perisbable foods for 

preservation and transportation, D • .E. J�ain . .  663,502 
Register. See Autofll'apbic reJ.!,ister. 
Regulat or. See Windmill regulator. 
Rein holder, W. Goetze . . . . . . • . . . . . . • • • • . . • . • • • • • . . .  663,431 
Rod. See Curtain rod. Drum rod. 
Roll train and i�s passes ror shaping bars from 

w b icb to sectionally cut 1Ish·plates, W. J .  
Bradley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . . . . . . . . . .  663,598 

Rolling bi l lets. roll for. W. 8. Bidle. . . . . . . . . . . . . . .  663.485 
Rotary engine, Asliull & Helms . . . . . . . . . . . . . . • • . . • . .  663,716 
Rotary engine. B. F. Lazenby • . . . . . . . . . . . • • • . • • . . • • .  66.1,7'f)6 
Saddle, J. W. McCoy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61;3,775 
Sand reel, W. Heald .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66:l,b"20 
811sb holder. T. J. M oseley . . . . . . . . . . . . . . . . . . . . . . . . .  66.'l.611 
Sash stay and fastener. R. G. Winter . . . . . . . . . . . . . .  663,555 
Sashes. doors, or shutters, device for lifting, O. 

W illiams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  668,648 
Saw, crosscut. J. P. Dewitt . . . . . . . . . . . . . . . . . . . . . . . . . 66.').534 
Sawin/l machIne /lalle., J. G. Strait . . . . . . . . • . . . . . . . . .  668.645 
Scow. dum pin,z:. G.  D. B;trney . . . . . . . . . . . . . . . . _ . . . . . 66a.�n 
Scraper for soil cuttinJ,t disks. )j]. M. Heylman . . . . .  66a.4:iti 
Seal, �\ W. Brooks . . . . . . . . .  , , . . . . " . . . . . . . . . . . . .  _ . . . 66.�.f-i!}a 
Seal. car, Smitb &; Hoylano • . . . . . . . . . . . . . . . . . . . . . . . . .  66.3,8"l5 
Separator. gee Liquid se'Jjsrator. Magnetic sep-

arator. Ore separator. 
Sewing machine bobbin case holder and bobbin 

ejector, Diehl &; Hemleb . . . . . . . .  , . . . . . . . . . . . . . . . .  6113,675 
Sewing machine, circularly movIng hook, P. 

Diehl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � � . . . . .  66.1.807 
Sewinll machine, circularly moving hook, Diehl 

&; Grieb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . . .  663,696 
Sewing machine ' embroidering attachment. J.  

Grubman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66.3.752 
Sewing mH.chine feeding mechanism, Diehl & 

Gfieb • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  663,673 
Sewing machine. leather. G. L. Pierce . . . • . • . • • • . 668.462 
SeWing machine. revolving- hook, P. Diehl . . . . . • .  663.808 
Sewinu machine thread case, DiehJ & IIemleb . . . .  66S,b"7'4 
Sewing machine trimming attachm ent. D. Noble 66.�,780 
Sewing on flat buttons, machine for, F. H. Chil-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66.�.694 
Shaft banger. C. W. Levalley . . . . . . . . . . . . . . . . . . . . . .  66�,577 
Shafting. J.  Gir�ux . . .  � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66.�,U8 
Sharpener, harrow diBk, J .. H. & C. H. Allen . . . . . .  66H,481 
Sharpener. shears, Ij'. Ries . . . . . . . . . . . . . . . . . . . . . • . . . . .  663.787 
Shears. O. M. FisheL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66.�,5tl5 
Shears I/age, C. D. W. Colby . . . . . . . . . . . . . . . . . . . . . . . .  663,652 
Sheep dIpping apparatus; G. W. Clayton. . . . . . . . . . .  66.�.417 
Sbelf. A. D, Porter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  663,784 
Shirtwaist and dress holder, com blned, E. A. 

Holden.. . . . .  . . .  . . . . .  . . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . .  693,439 
Shoulder brace and antisnoring attachment, IJ. 

E. WiISon . . . . . . . . . . . . . . . . . . . . .  � . . . . . . . . . • . • • • • . . . .  663.825 
Showcase. etc .. Lee & Pickford . . . . . . . . . . . . . . . . . . . . .  663,505 
Sbutter, combined rolling and folding. J. G. Wil· 

son . . . . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . • • • . . . . . . . . .  663,554-
Shutter Blat fastener, W. L. Ambler . . . . . . . • . . . • . . 66.3,556 
Sidewalk elevator. J. Riel/ . . . . . . . . . . . . . . . . . . . . . . . . . .  663,786 
Sil-mal system, selec�tve. F. A. Pickero·ell . . . . . . . . .  663.783 
Silk thread .. m a kinJ,t artificial, J. Duquesnoy . . . . . .  66.1,739 
8kate truck. roller. C. G. Hoerle . . .. . . . . . . . . . . . . . . . . .  66.�.80!l 
SJicinll m achine, fruit or vegetable. J. B. Murray 66..'Hi.% 
Snow melting m achine. E. Beatt.y . . . . . . . . . . . . . . . . .  603.718 
Soap holding apparatus, Spink & Estabrook . . . . . .  66.'l.476 
801e ruundinll machine. G. J ulian . , . . . . . . . . . . . . . . .  66B,tt56 
Spectacle or eyeglass case. G. W. Wells . . . . . . . . . . •  6tlR.647 
Spind1e, T. Gorman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66.'1,492 
�g���:�: :��:�:��:: 1: f·c����7fn: � : : : : : : : : : : : : : : :  :t�:f� 
Stand. See Display" Btand. 
Steam engine E. T. AdamB . . . . . . . . . . . . . . . . • .  663,403. 66.3.404 
Steam trap, L. E. Hackett . . . . . . . . . . . . . . . . . • . . . . . . . .  f;fj,'f.433 
��::�et{.
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Steel, manufacture of open hearth, M onell & 
James . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66.�.701 

Stirrup. E. M. Turner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61;;1,523 
Stove for lignite cakes, peat. etc . •  Linzen & Dem� 

mer. . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . 66.�.451 
Stove. gas. T. M. Dudgeon. . . . . . . . . . . . . . . . . . . . . .  , ooa,Sl1 
Stove. straw bumill� COOk .  H. E. McConnell . . . . .  6&.458 
Strap. See Hitcbing strap 
Street sweeper, W. HIgh . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66�.758 
Street sweeper, hand. J .  C. McCollum . . . . . . . . . . . . . .  66�.551 
Striking bags or footballs, inflatable rubber bag 

for, H. F. Mitzel . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  663.1>>1 
Swing. E. K. Hayes . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . .  66.3.495 
Switch. See Electric switch. Railway switch. 
Ryringe. R. N. Barger. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00..0:;,691 
Tele/lraph repeater, Olsen & Carroll .. . . . . . . . . . . . . . .  663.4';0 
Telephone switchboard. W. 8. Paca . . . . • • • . . . . . . . . tm3.510 
'relephone switchboard apparat us, W. S. Pacs .. , . 6flHt511 
Telephone system. W. W. Bennet t. . . :  . . . . . . . . . . . . . . 663,412 
'I'entering- m acb'ines, electricall y  operated cli p 

for. W. & W. Whiteley, Jr . . . . . . . . . . . . . . . . . . . . . . 663.528 
TberrnostHt. H. Cortland . . . . . . . . . . . . . . . . . . . . . . . . . . . 66.'1.419 
1'hiH coupling, J. W. Brooks . . . . . . . . . . . . . . . . . . .  , . . . .  668.487 
rrhill  couplinu:. G. 'rorkelson . . . . . . . . . . . . . . . . . . . . . . .  663.'7(1.1 
Tie. See Bag tie. 
Timber into rafts, apparatus for making uP. A. 

Kran k . . . . . . . . . . . . . . . . . . . . .  " . . . . .  . . . . . . .  . .  . . .  66.),76.3 
'rime check. workman's. Puttkammer & Orth-

mann. . . . . . . .  . . . .  . . . .  . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . .  66.'l.466 
Tire, pneumatic. F\ H. Mason . . . . . . . . . . . . . . . . . . . . . . .  6fj;{,6.';.'l 
Toasting fork. N. A.  Nielsen . . . . . . . . . . . . . . . . . . . . . .  (j/-i8.fiti2 
Tongs. J. F. Rice .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . tffi:l 581 
Tooth,  »rtillciaJ, R. Brewster .. . . . . . . . . . . . . . . . . . . . . . . 66.U21 
'roy m n si eal instrument. L. N. Crakow . . . . . . . . . . . .  ooa,f1!".>4 
TOY vehicle, M. U. f.oree . . . . . . . .  ' . . . . . . . . . . . . . . . . . . .  663.506 
1'ru.mwflY. aerial wire rope. J. II. Montgomery . . . . 603.817 
Transfer�. producing, C; Giesecke . . . . . . . . . . . . . . . . . .  663.539 
'l'rllP. See A n i m al trap. Steam trap. 
Tripod. R. �'. B uder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  663.804 
'l'ri pod. Essner & IJove . . . . . . . . . . . . . . . . . . . . . . . . . . . . . HH8.535 
Trolley, electric car. W. H. Earl . . . . . . . . . . . . . . . . . . . .  66.�.740 
TroJl,ey pole. Schroet er & Kautzmann . .  . . . .  . . . . . .  6HB.788 
Tro l ley system, overbead, C. L. Leiby . . . . . . . . . . . .  603.700 
'I'ruck.  railway cal', G. J. Capewell . . . . . ' . . . . . . . . . . . .  663.414 
Tru n k  lOCk. W. H. Tay lor .. . . . . . . . . . . . . . . . . . . . . . . . . . . 66il,79i 
'\' ub. See Bath tUb. 
T u rbine, H. T. Ashton . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  663,715 
Ty pewriting m achine, B. P. Tchel'kassov . . . . . . . . . .  6!i.i.708 
Urinal, C. E. Richards.-. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  668.flfiti. 
Valvp., W. W. \Vilson et al. . . . . . . . . .  - . . . . . . . . . . . . . .  663.5!1.'i 
Valve. automatic exbaust reJief. G. de Laval . . . . . . H6:-3.631 
Valve disk holder. M. E. Lyncb . . . . . . . . . . . . . . . . . . . . .  663,ti07 
Vnlve for steam engines. throt.tle. J. F. Duryea . . Hfi3.829 
VAlve. g .. te, J. Powell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6ti3.515 
Valve. h ydraulic. ChrlBtie & Hughes • . . . . . . . . . . . • . .  6i,U27 
V a l ve. st,Tllightway, .1 . Powel l .  . . . . . . . . . . . . . . . . . . . .  668,51 4 
Va]ve. throttle • .  J. �. Cbambefl'l . . . . . . . . . . . . . . . . . . . .  66�,5�1!f 
Vapor bu rning a pPR,ratus. A .  Kitson. . . .  . . . .  . . . . . .  fjn.�.fi78 
VaporizinJt appnratus. A. Kitson . . . . . . . . . . . . . . . . . .  663.-144-
V»rnish . makin�. WorBtall &; Hackathorn . . . . . . . . .  66.'l.5!J.1 
Vehicle runnin" gear, F. K &; �'. O. Stanley • . . . . .  66.3.Sim 
Vehicl e sprinll frame, F. R. Parker . . . . . • . . . . . . . . . 66.'i,'702 
Velocipede saddle. T. E. Reck . . . . . . . . . . . . . . . . . . . . . .  6113.409 
Vending machines to meters, means for connect-

ing. W. Webber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti63,82H 
Veneer cutting machine. J .  Lewl .. . . . . . . . . . . . . . . . . .  663,MJ(] 

fS[fl�!!!l����m��::��::s� 
Works. Camden .  N. J. THE ESTERR STEEL PEN CO. 26 Joltn St • •  NawYerIt. 

WE L'L DRILLING 
. Mac"lnes 

Over 70.BizeB and styles, for drilling eitbet deep ot 
shallow wells tn any k.ina of BOll or rock. Mo-unted 
on wheels or on sills. With engines or hOl.'$e powe ..... 
Strong, simple and durable. Any mecbanlc can 
operate them easily. sejld for catalog. 

WILLIAIUS BROS., Ithaca, N. Y. 

P R I NT 
YOUR 
OW N 
CARDS, etc. 

S I Z E  48 X 34 I NCH ES 

This map is v.articularly interesting and 
valuable, as It shows In colors the dif­ferent diVisions' of territory in America. 
acquired since the Revolution. Tke 
original thirteen sta'Ces, Louisiana pur­
cha.se, the Texas Annexatioll) the Gads­
den purchase, the ceSsion oy Mexico snd tlle Il()rthwe!lt acquisitions by dis­
covery and settlement. It will be sent postage prepaid on receipt of priee. 

P.I.EUSTIS,Gen, PalS, A:gt.C.B.& Q.R.R.,CH ICAGO 

ACETYLENE APPARATUS 
$5 PRESS c· uIar 0 Small N � Pre Acetylene nnmber of tbe SCIENTIFIC AMERICA '  SuP· $'f�. T/pe.ett l n�w::;-·Mone"; PUlMl<NT, describing. with fuIl Illustrations, the mOBt 
maker or saver. Send stamgfor eatalo:.me,-prese:e�tYJ)e, recent, simple or home-made and commercial aplIaratus 
paper, etc. THE PRE!!!S CO .. MerIden, Conn. ¥'ll:i':��t��IM

c
f'i,7�e:J' g�e�\� l��

e 
':l:,�o:��ls��':i 

S I G N A L I N  G THROUGH S P A  C E ��!h!�. ::'":Id��bt�"fw'hI����;Yim�'h��:�I�';f'�� 
without wires.-An article by W. PrEieOO, deBcriblng the SCIENTIFIC AMERICAN SUPPLEMENT, No. 10li'-. 
new Marconi system Of teiegrapblng WIthout "'iJ'�.. Pri�e 16 centa prepaid by maH. For other numerous 
6 il lustrations SCIENTIFI C  AMERICAN SUPPLEM:ENT I valuable articles on this Bubject we refer you to PBI'e 21 1 I � 4 .  Price 10 cents. For oale by Munn & Co. Imd an of our Supplement Cat"logne, sent free to any addreBs. 
newsdealers. MUNN &; 00., 361 Broadway New York. 

WALRATH C������!:E 
From 4 ).0  206 H. P. � Made In one, two, three and four cylinder type. The � eni!1ne tbat holds a volt meter B8 el08«! as an automatic steam en�ne. 
w����:�or'e!�,!lgrll��n:m::l�!;��t��l����'iin��da 'll'f.'t'�� commerCIal light wltbOlit the aid of countArshaftB Or mas8Ive 1ly-wbeels. Neat in desUru.. simple in construction, economical in �r&tt()D, self­lubricating, &II Parts interchanl/eable and acceBslble. Send. t<Yr catalitig "S." 
MarineHe Iron Works Mfg . Co. ,  Marinette, Wis., U. $. A. 
G. F. WHEELER, General Sales Agent, Chicago' oltice, 301 Fisher B"ltl'g. 

VOLNEY W. MASON &. CO. , 
Friction Pu l l eys, Clutches& Elevators 

P R O V I D E NCE . R. I. 
METHODS AND INSTRtrMENTS USE]) 
����r��ofhtL!� !��S�a�:h:=�t�::�?f lr3u�:-tlonB. SCIENTI FIC AM ERIO.AN �UPP'LEMENT 1 1 :lft. PrIce 10 cents. For sale by Munn & Co, and aH ne;" dealer.. Send for catalogne. 

er. 
m��f:��le���\i:a��\�cf d�;::f:'�o :r:=:' n�:� 
no bUSiness complete without it. Adds, 8ubtracts-, m�. 
plies, divides. Saves time, labor and money, and> 

QU/c*/Jf PajfS '0,. ne.II. 
Greater R('curacy. release from mental fatigue C()lII:eIJ 

from using the Locke Adder. Sold on 30 days' free trial. 
Test it and you will always use it. Price tl).OO charges 
prepaid. Write for FREE B O O  K L ET 9,nd sperl •• off(>'r. 
U. K. LOCKE JIFG. CO. , 25 Walaut Street,Ke_tt. low ... 

51 FO:TKB 

I 
"Hawkins' New 1 9 00 Catechjsm" 

OF THlt STEAM ENGINE. 
� . P R IC E .  $2 . 00. 

PostpaId to any addreB�. A practical hQok on 
engine running, valve Bettiill'", etc. 5trtctly up' 
to-date. Money refunded If not eati.factory. 
THEO. AUDEt CO., 63 Fifth Ave .• New York Cltr. 

K JIt O MS K O P  
Color Photography 

Nature's Bdf.ex! " It sums atim08t a miracl.e ! " 
.. To the diread"y lOng list of marvelous devices Which 
will come Into common every-day lise must he added 
thlB last and most itl!88lng gift of science." 
C::�:r.::.��� rea!:.m"lrW:enT�:1�'l!:&r. 
IVES KROlftSKOP COMPANY, Incorporated, 1324 Chestnut Stl'eet. Philadelphia. 

2d Floor, Wi lsh i re ,  C leveland, O. 

G R E A T E S T  
F A M I L Y 
N E VVS PA P E R  

Leslie's IUustrated Weekly 
It tells the BtOry of contemporaneouB eventa and illustrates it 
with the mOBt artistic pictures. Its cOl'l'espondents aDd 
wl'itel''' COVel' evel'Y impol'tant Of!ld the wOl'ld ovel'. 

LESLIE'S WEEKLY is a paper to keep on the library table, and to read and 
re-read, and to file away for useful reference. It is read by more familieS or 

culture and refinement among the masses than any other paper of its class in the 
world. It is the greatest, best. most attractive and cheapest of all American educa­
tors. Its special features are worth your time and money. They include Jasper 's 
Weekly Hints to Money�Makers. answering without charge questions regarding 
Stock and Bond Investments ; Hermit 's Life Insurance Suggestions, answering 
without charge questions concerning Life Insurance. 

Send One Dollar to the publishers ' address below. and Leslie's will be mailed 
to you regularly each week for a period of four months. 

L E S l... I E �S 
'( '( 0 F I FTH AVa N U E  

VV E E K L Y 
N EW YO Jf K  



enOice Holidag Books 
� � �  

J UST P U B L IS H ED. 

The Progress of Invention 
In the Nineteenth Century 

By EDWARD W. B YRN. A.M. 
Lal'oe Octavo. 480 PIlg". 

3OO 1 LLttstratlion8. Pl'ice$3.00 b����ct:'tttml�p 1;:M;�d 

To E most Important book 
ever publisbed on invention 
and discovery. It is us read­
able as a novel, being written 
in

'll'�fb�;;k
s
�1��s a most com-

prehfm�ive and couerent ac-
aY�tYI�g�fSl��: tgf�:�lT)� .'Yg��� 
en age of invention," result­
iolZ in industrial and commer­
cial developllJent which is 
without precedent. A chrono­
logical c ,  lendttr of the leading 
inventiOIl:S is one of "he most 
important features of the 
book, enauling tlle reader to 
refer at n glance t() im portaD;.t 
inventions and discoveries of 
any pat'ticular year. 'l'be book 
js printed with large type. on 
fiue paper, and is elaborately 
illustrated by 300 engravings aud is ltttra-ctively bound. 

EXPERIMENT AL SCIENCE. 
By GEORGE M. HOPKINS. 

'['HlS is a book full of 
tnterest and value lor 
Teachers, S t ud e n t s, 
and others wbo desire 
to impart or obtain a 
practical knowledge of 
Physics. 1 his splendid 
work gives young and 
old something worthy 
of tbought. It bas in­
fluenced thousands of 
men in the choice of a 
career. It will give any� 
one. young or old, in� 
formation t.hat will en­
able him to compre­
bend the great im­
provements of tbe day. 
It furnisbes sugges- ' 
tions for bours of in­
structtve recreation. 

20th edition. Revised and enlarged. 914 pages. 8:20 

��YJ: $�I.'W8�t�al�0�'.',�0��o':l$tB;0'�iCe. by mall. post-

T H E  SCI ENTIFIC A M E R ICAN 

Cyclopedia of Receipts, 
Notes and Queries. 

Edited by ALBERT A. HOPKINS. 
12,500 Receipts. 7il5 Pajles. 

'l'his s p l e n d i d  
work contains a 
ca J' e f u l compila­
liou ot tbe most 
u sef  u 1 Receipts 
und Replies �pven 
In tbe Notes and 
Querie8 of corre­
spondents as pub� 
lisiled In the SCI­
E�TU'[C AMELtI­
CA N during tbe 
rast fifty years i 
t o g e t b e.r witb 
���frm;o�t�n� ba�� 
ditions. 0 ,. e r 12,000 selected 
Recel pta are here 
coJJected ; nearly 
every branch of 
the useful arts be­
in/Ot represented, 
It is by far the 
most comprehen­
sive volume of the 
kind ever placed 
before tbe public. 

Price $i) in cloth; $6 In sbeep; $6.iiO In half mo­
rocco ; postpaid. 

A Complete Electrical Library. 
By Pno.'. '1'. O'CONOR: SLOANE. 

An inexpensive library 
of tbe best hooks on 
Electricity. Put up in a 
n e a t  f 0 J d i n  g box, as 
shown in cut. 1I'or the 
student. the amateur. the 
worksbop. Lhe e]�cLrical 
e n g i n e e r ,  schools aucl 
colleges. Comprising five 
books. as follows: 
Arithmetic of Electricity 

138 pal'es. . . .  $1.00 
Electric Toy Making. 140 

pages • . • • . .  $1.00 
How to Become a Sue-g��"!�1 .Elec�r�ci�n$l�&) 
Standard Electrical Dic­

tionary. 682 pages. $3.00 
EI t · ·t S' fH d 158 Five voltlmes, 1,300 pages. ;.:'I'���' 

.
y . ,�p. I e ih.oo CIne! over 450 illtlstmtions. 

A valuable and <ndispensable addition to ever·y librltl1J. 

0111' Great SI.ecial Ofrer.-We will send prepaid 
the above flve volumes, handsomely bound in blue cloth, 
�V�;tg��l

ei�]l���efH��'t���o�l!C!�S:b
d
e
i
S��if;rOi��d�1��d 

Price of $;;.110 for the complete set. The regular 
pl'l(le of the five volumes i�OO. 

�
MAGIC Stage I l l usions and Scientific Olver· 

sions, including Trick Photography. 
This work aPl.eals to 

old and yonnl' alike. and 
It is one of tbe most at­
tractive boliday books of 
the year. The illusions ar� ilIustrateci by the 
hi�hest class of engrav. 
ing8, and the exposes of 
the tricks are. in mnny 
cases, furnished by the 
pl'estldigituteurs t h e  lD­
selves. Conjuring, large 
stage illusions. flre-€at­
ing, 8 w u r d-swallowin/I, 
ventriloquism} m e nt a l  
m a g  i c ,  anClent ma�ic. 
automata, curious toys, 
��af�c\���i�dPrl�;o6;gjl��: 
tion of moving photo­
graphs are an well de­
scribed and i11u�t.rated. 
makln� a hand�ome VOl­
ume. It Is t a s.t e f u l l y  
printed and bound. A c­
knowledged by tbe pro­
feSSIOn to be ti le !Stand-

By A. A. HOPKIN :;. ,,68 rages�l(� ��::kt..?c:\'!f.�O. 
or Flal desCl'iptlive circulw" of above books will be mailed 

J1'et upon application. 

M U N ,.  &. C O . ,  Pu blishers, 
36 1 B K Q A D W AY N E W  YORK. 

Ventilation. beating and OOOUDg, system ot, 
Fowler '" Haroole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 663,7� 

Ventilator. See eu"r ·ventilator. 
lise, foot, 11:. B. lS ewnam . . . . . . . . . . . . . . . . . . . . . . . . . . . .  663.819 
w:g�tig

b
g;��htie�VJ?

i
�: Dc)bie : . ·  : : : : : : : :  : : �  . .  : : : :  � �:�g 

Washing machine. S. Kaney . . . . . . . . . . . . . . . . . . . . . . . . t:iti3.li57 
Water Circulator. automatic. If. H. Fttzler . . . . . . . .  (il:i3,42'J 
Water closet attacLIment . .  J. C. Sneden. . .  . . . . . . .  66..3,794 
\Vater heater. geyser 01' like, H. '1\ It'ellloll . . . . . . . .  6tiB,745 
Water tnbe boiler. R. "". Knapp .. . . . . . . . . . . . . . . . . .  6&'1.;)75 
Water Lube boiler. J. K Slack . . . . . . . . . . . . . . . . . . . . . .  Uti3.5$ 
Water wheel. H. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti63.S12 
�:���� Jt
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\Vell cusing fasteller. D. I. Rowland .. . . . . . . . . . . . .  6Q3,511i 
\Vbeel. See Polisbing wheel. Water wheel. 
\V bip socket. locking. A. W. Herring . . . . . . . . . . . .  . .  
'Windmill rejlulator."o. H. Metcalf . . . . . . . . . . . . . . . . 
Wiudow screen, P. GyseL . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
W indow screen. W. K Monroe .. . . . . . . . . . . . . . . . . . . .  . 
"Vire couplillg. W. Frullkbam . . . . . . . . . . . . . . . . . . . . .  603,6&> 
\Vooden vessel. cylindrical. J. C. 'llate . . . . . . . . . . . . .  G63.5tll 
\-Vood. macbine t'or wHsbing. rinsing. or cbemi-
\vr���&,

t
E��

i
.
n
lv�,;;��������� : : : : :  :

. : : : : : : : . : : : : : :  � �:� 
Wrencb. See Pipe wrencb. Ratchet wreucb. 
Wriul<er. A. H. Strickler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  663.668 
Zinc cblorid, etc .. producing solutions of, C. 

Hoepfner. . .  . . . .  . . . .  . . . .  . . . . . . . .  . . .. . . .. . .  . . . . . . . .  663.759 

.DESIGNS. 
AdvertiSing cabinet. W. C. Carl'. . . . . . . . . . . . . . . . . . . . .  33.710 
Belt. J. S.tember . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.721 
BraceleL. �'. E. Bliss. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :J3.674 
Hrusb bolder. J. P. �teppe .. . . . . . . . . . . . . . . . . . . . . . . . . . .  3:>,702 
Buckle frame. P. Oswalll .. . . . . . . . . . . . . . . . . . . . . . . . . . .  33.GSO 
Burner draft dome. K M. Rosenbluth . . . . . . . . . . . . . .  33.698 
g���'J�a�: rni�bp'

o
Y
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Cbeese. Crosby & MeyerS . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.1.i06 
Clamp. J. Fellows . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.6!l2 
Collar protem or. IJ. R. Seward . . . . . . . . . . . . . . . . . . . . . . :>3.718 
Corset. L. G. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.719. 33.,:20 
Display stand. Ii'. C. Mason . . . . . . . . . . . . . . . . . . . . . . . . . . .  3:�.71l 
Doll. C. E. Gibson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,717 
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F·abric. G. H. 'l·aylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.723 
Form, coat. \V. L. Jobnson . . . . . . . . . . . . . . . . . . . . . . . . . . . M.709 
Garue board. H. L. Haskell .  . . . . . . . . . . . . . . . . . . . . . . . . . . 33.714 
Game chip. P. A. Schaefer . . . . . . . . . . . . . . . . . . . . .  33.710. 33.716 
Garment supporter member. A. M. Weber . . . . . . . . .  33,687 
Golf club carrying attacbment for cycles. O. 

'I'born.. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . aa.689 
Guitar body. J. H. Bellee . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.685 
Hand washer. J. Supper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.701 
Heating burner. B. A. lJeurink . . . . . . . . . . . . . . . . . . . . . .  33.tiH7 
Horseshoe pad. J. Ewinl< .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.691 
Knife blade and bolster. C. �'. Smith . . . . . . . . . . . . . . .  33.682 
Knife handle. W. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.681 
Label. W. F'. Clark. . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . .  33.712 
Meat tenderer plate. J. R. Wbelen . . . . . . . . . . . . . . . . . . 33.703 
Nuil file and holder. B. ltosellber� . . . . . . . . . . . . . . . . . . .  33.ti78 
Nut lock washer, A. 11. McAllister . . . . . . . . . . . . . . . . .  33.ti!J3 
Pan. ca.ke. \\'. A. W balen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.705 
Paper knives. etc .. Ilandle for, J. JJ. Sommer . . . . . . .  33.ti7!J 
Paper. wall. L. �tub l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.724 
Pen. pellcil. I\nd ink holder. E. Bick . . . . . . . . . . . . . . . . .  33,676 
PenCil, extension. J. Cbandler . . . . . . . . . . . . . . . . . . . . . .  33,677 
Pneumatic despatch systems. receiving terminal 

;�i�:f���;���l?�e!�I.:::·:·:·
.
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Hegiste.r defiector, tioor. J. S. i.owry . . . . . . . . . . . . . . .  :la.tiH!&: 
Smoke pipe reJ;!ister, G. Kessler .. . . . . . . . . . . . . . . . . . . . .  33.l;96 
Soap bold'er alld overflow strainer, W. C. Degel� 

InaIl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.Gf3 
Spoons. forks. etc .. handle for. W. L. Wilks . . . . . . . .  33.680 
Stamp frame. time. G. K King . . . . . . . . . . . . . . . . . . . . . . .  33,708 
Stlrmp. �'. )!;. Goodman . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.000 
��r;g�: �

n
l�J����� . .  �I.���: .� .. ��?��.���::::::: : . : jf\:� 

TRAD� MARKS. 
Boots and, shoes and leather for boot.s and shoes, 

L. C. BUss & Compnny . . . . . . . . . . . . . . . . . . . . . . . . .  :35/,,4 
Button�. bone collnr. Strauss. Sachs & Company . . 35,558 
Cereal produot5. manufactured. Robin8011�Dan-

forth M'iIImg Company .. . . . . . . . . . . . . . . . . . . . . . . . . . .  35.569 
Cocoa paste. Ksser. Hleul & Loerner . . . . . . . . . . . . . . . . 35,567 
Cotton cloth, cbecked. CreiR"htoD & Burcb .. . . . . . . .  &�,561 
Cutlery. ediCe tools alld hardware. J. A. Schmidt . .  35,587 
Delltal compos'ltion, certain nHmed. C. Day . . . . . . . .  35.5n 
Fabrics. certain named textile. Cbina and Japan 

'l'rading Compnlly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35,562 
Garment t·asteners. certain named, Raymond� 
Har�I�����e��!'lI�'ri!���l

l
d���

r
& S

i
�bnson 'Com� 35.559 

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :35.!itiG 
Hats, M. A. McGuire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35,500 
Medical compounds for the cure of lung and 

throat diseases. Vapo�Cresolene Company .. . . . .  35.5i7 
Medicme ion capsule_ form for certain named dls� 

eases. G·rape Gapsule Company . . . . . . . . . . . . . . . . .  35.578 
Metal, antifriction. and bearing. Smith. Courtney . Com pany. . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . .  35.586 
Mustard. Societe en Commandite par Actions 

Produits Altmetltaires Louit Freres et Cie . . . . .  3.1.568 
Paper bags. Union Spg and l'Hper Company . . . . . . .  :{5,55f: 
Pens. pellbolders, and. gold peIls, fountain, J. Kir-

dorf. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  il5.557 
Periodical, religio1,l8, W. L. Greene & Compauy . .  35.555 
Remedies. external,-W.;.l •. Tucker . . . . . . . . . . . . . . . . . .  35.580 
Hemedy for certain named diseases. J. S. Hroi.ls . . . :-l5.ni4 
Remedy for certatnnamed diseases. J. J. Pbeelan. 35.57(j 

�a��:,
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Salves. tablets. and ointments, Manilla Manufac� 
turing Gompany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35,582 

Saws, band, Simonds ManufacturIng Company. 
35.5803 to 35.535 

Scales. certain named wei�bing, Howe Scnle Com� 
pan y 0 f lBS6 . . . .  ' . . .  .. . .  . .  . .  . . . .  . . . .  . . . . . . . . . . . .  il5.588 

Rheelings, certain named. C. Franks & Company . .  3,1,5f):1 
::hoe�, H.ichnrdson Shoe Corn pany . . . . . . . . . . . . . . . . . .  35,5fifi 
8pecific. certain Ilamed. Hunt & Hunt . . . . . . . . . . . . . .  35,573 
Specific in granular form, certain named, Cbarles 

'rrua.x, Greene & Co.mpany . . . . . . . . . . . . . . . . . . . . . .  35,57\;1 
Toi�et preparatiolls, certain named, Roger & Gal-

let . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35.570 
Tonic, certain named. H. M. Hunt . . . . . . . . . . . . . . . . . .  35,572 
Windmt1ls and pumps, .. Maud S "  Windmill and 

Pump Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35,589 

LABELS . 

U Brook Brand." for canned �wods. United States 
PrintinJl' Company .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,958 •• Dr
. 
Camel's Cqnilo Blood Pills." for a medicine, 

J. J�aruparl�r & Company. . . . . . . . . . . . . . . . . . . . . .  7.958 
., Dr. Camel's Cbngo Compound," for a medicine. 
.• D�: �:n�Jl�:�hi�kcN�J'k

n
C�re:'; 'for'a'medi'c;tie: 'j: 7.9M 

l.amparter & Compnny . . . . . . . . . . . . . . . . . . . . . . . . . .  7.957 . • E��:tS;;i��in�r�;�·�m��l��t.l�.�� . .  ����.S: . .  �I�i��� 7.%9 
. . F.rb's Never Chap." for It lotion. L. G. B. Erb . . . . .  7.H56 ., Jaguar�" for canned corn, United States Printin� 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.962 .. Lnsso.'.� for canned co,rn, United States Printing 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.!l6.3 

" Little :Brunswick." for Cigars, J. Stabl. Jr., & 
.. M�����

n
1-ira�'d>'" fo'r" c'R'Iiiled" '�oods:;" 'united 7.!*if> 

., M�����8l��I��'h�lt�H���
·
a ·medici·rie·. ·  E: 'Dean 7.9f10 

)1orl:ur Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.95] 
.. Newport." for cheviot�. J. COnnelly & Sons . . . . . . .  7.n50 ., Pyropen," for pyropens. "Viseman Manufactur· 
•. R�

n
; [���s��l!a·i;.e·'·,i ib · 'r)pjl i if�iceY ' fC)T .�. 'cie'riii� 7.n49 

frice. Red Crofl.g Cbpmicnl Company . . . . . . . . . . . . . .  7.U55 
•• Rp.fugee StrinlZlpfl.� .F\eull!1l." for canned beans. 

Ullite<1 �hlt�S Printin1! Company . . . . . . . . . . . . . . . . .  7.!lrQ 
.. Roman Linim·p.Jlt." for H l iniment,  '1'. A. Farrell . .  7.n57 .. Summer (llqry Rrlllld." f(lr canned goods. United 

States pl'intin� Company . . . . . . . . . . . . . . . . . . . . . . . .  7.!)61 

PRINTS. 
" Ziz," for cement, J. D

. 
Hill ... . . . . . . . . . . . . . . . . . . . . . . . . .  283 

A printPd (,oP�? of tbe specification and drawing of 
any patent in tbe fore�wing list. or any patent in print 
issued SlDce 18M. will be furnished from thls office for 
10 Cp.nts. In orderinl! Dlease state the name and Dumber 
of the D�tent deSired, aud remit to Muon & Co .. 3til 
BroadwaJ'. New YorK. 

( ' " n n fl i n n  pRtenr", may now be obtained by the lD· 
V�nt.Qr8 fot any of the lDventtolls nameq 1Jl the fore� 
!loine- hst. -Provided they are simple. at a coSt of 1M> each. 
If complica'ed the COAt will be a little ,"ore. For ftlll 
in�truction!l af'\c1ress Munn & Co .. am 'LroAlh,,"'I" . 'cw 
Yorl<. O�\;�r rOrQilln \llIteDt.a �a1, al"" b� oll(.Wuel1. 

Write 'Us for " Trade lllark." 
S,nnple Box of 12. $1.00; 100. $7.50. ARROW ON EVERY CIGAR. 

R EC E I V E D  TH E C O L D  M E DAL 
Paris ExpOSition. 1900, for purIty of tobacco and excellence of make. A fragrant, high grad� Cigar. 
If you smoke them. you will buy them agaIn. Further information furnished dealers on apphcatlOn. 

JACOB STAB I". Ju .• & CO. Makers. 168th Street and 3d Avenue. New York CILy. 

NOW R E ADY. 

AN AMERICAN BOOK O N  

Horseless VehicIest 
Automobiles and 
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en�dne and boiler) at $3.28 per diem. 'The examination 
win be open to all comers who can give evidence of 
e:w:perience in cOT!ducting the kind of work for wbich 
they Reek employment. and wbo are citizens of tbe 
Unit.ed States. Applicat ions ,.i11 be addressed to tbe 
Commandant. Navy Yard, Portsmoutb, N. H., and must 
be delivererl to him on or before 'Tbursday, December 
27. No application recf\ived after that date will be con· 
sidered. Each applicant wiil stut,e in his application his 
name. age, I'esiclence. citizenship. present occupation 
and previous employment 01' work done. r11be appltca· 
tions will be accompanied by evidence of citizenshil). 

Motor 
:��obZh����fe���

e
:bPt�e61\���st���lrJ��h�t:t;����t�li C I I and experience in conducting work of the kind required. yc es. JOHN D. LONG, Secretary of the Navy. 

============ I CE ��qI!m:,�, �r��\�r,,�;·�
in

�\!:Vr!��� OPERATI<:m B\r MFG. CO., b'99 Clinton Street, Milwaukee. Wis. 
Steam, Hydro-Carbon, Electric and Pneumatic 

Motors. 
By GARDNER D. H ISCOX , M .  E. 

Author of " Gn�, Gu.@oJcnc ulld 011 Ynpor }:nglucs," 

nlld H �Ieehnllicnl MO" elllcnt�, Devlccs 

tlud Apl)II11Uee�." 

PRICE $3 .00 POSTPAID. 
r:rhis work is wl'itten on a broad basis, and comprises 

in its scope a fuJi i l lustrated description witb details of 
the progress and ruauufacturing advance of one of the 
most importaut innovations of the times, contributing' 
to the pleasure and business convenience of mankind. 

'11he ll1.ake·upand management of Automobile Vehicles 
of all kinds is liberally treated, and in a way that will be 
appreciated by those who are reaching out for a better 
knowledge of the new era in locomotion. 

�'he bOOk is up LO date and very fully illustrated with 
various types of Horseless Carriages, Automobiles and 
Motor Cycles, with details of the same. 

Large 8vo. About 400 pages. Very Fully 
Illustrated. 

MODELS & E X P E R I M E N TAL W OR K .  
Inventions developed. Special Macbinery. 

E. V. BAI LLARD. Fox Bldg. ,  Frankl in  Square. New York. 

Expert 11lodel lllaki"'M, Establisbed 18m. Wm.Traut-
w.aMa�i�g�i�\�r �:ft�gFo� g�i�lci'���

k
cif �fj�:f�'uIJtli!�� 

NOVELTIES & PATENTED ARTICLES 
Manufactured by  Contract. Punching Dies. Special Ma'" 
ch inery. E. Konigslo\V & Bro .• 181 Seneca St .. Cleveland.O. 

Exper imental & Model Work 
Cir. de advice f,·ee. Wm. Gardam & Son.45-51 Rose St . •  N. Y. 

D'AMOUR & Ll TLEDALE MACHINE CO. 1 3 0  W O R T H ST . •  N E.W Y O R K .  
PATT E R N  A N D  M O D E L  MA'Kt;RS.  

;F Send jO!' ci'/,wlar of contents. 

M U N N  & CO.  36 1 BroadwaY, New York 
GR I ND I NG M i llS ��

�

R
ar��� :!{��fbEnt 

versal Eccentric Mill. Address J . . . & G. F. SIll1P. 
SON, 21'1 Rodney Street, Uroo Iyn, N. Y. 

" New Standard " D ry Battery 
Absolutely Highest Standard in tbe World 

for Auto·Gasoline. Telephone, Electro-�ledi­
cal and Bell Work. �'or $:l.00 cash witb order. 
"'1I1 :-:lend 1 doz. No. 2, 01' � doz. Special Auto­
ml>bile Cell anywhere, f. 0 b. New York. 

t-r Send STamp jor New Catalogue. Wlli. ROCHE, Inventor and Sole Mnnuf'r, 42 Vesey Street, New York Vity. 
� H .  P .  GAS E NG I N E CAST INGS 11aterials and Blue Prtuts. Write for Catalogue 9. 

I PARSELL & WEED, 129·131 W. 31st Street, New York. 

FOOS 
GAS and GASOLINE ENGINES. H:r!� ���er 

HIGH EST GRADE ENGINES FOR ALL POWER PUR POSES. 
Largest Exclusive Gas Engine Factory in Alnerica. 

Engines beld in Btock in principa.l cities for quiCk delivery. 
SEND FOR OUIt NEW ILLUSTRATED CA1.'ALOGUE ii. 

FOOS CAS E N C I N E CO. , STATION A ,  SPRINGFIELD, O. 

50 YEARS'  
E X P E R I E N C E  

A handsomely illustrated weekly. Largest cir� 
culatlon of any scientific journttl. Terms, $3 a 
year ; four months. $1. Sold by all newsdealers. 

MUNN & CO.36 1  Broadway. New York 
Branch Office. ti25 F St .. Washington. D.  C. 

�'J!!!!���! �f��l���� �. I 
day, New thing. Rapid seller. No com� 

- �:�t�r�50����!�$5 a DA Y .  -
BEFORE. BOHNEIl MFG. 00.,42 State,Cbi(!&go,IU. AFTER. 

The 
WOOD 

incubator on a. 
s m a l l  s c a l e. 
Fifty e g g  ca­
pacity. Heat, moisture and ventilation 
automatically and perfectly controlled . 

Price only $7. 
Send for the Wood.,.. Hen Book ; 

mailed free, together with a book abont the 
E XC E L S I O R  I N CUBATOR, to those who 
name this paper. 

GEO N. STAHL. Quincy. illinois. 

Prices $ 1 60 and up. Send lor Catalo!jue. 

WANTED-Patented Metal Articles and Sp:clal Ma­
chinery to Manufacture on Royaity or Contract. Esti· 
mates given. Quimby Engineering Co., 915 Ridge Ave., 
Pblladelphia. 

� Magical Apparatus. � Grand End of Centuf1,: CataloJrue, just out, over I W  cngrRvinR's, 25o. Parlor rricks Catalo�ue, free. MARl'INKA & <':0. Mfrs., �93 Sixth Ave., New York. 

MORAN FLEXIBLE JO INT 
for Steam, Air or Liqnids. 

Made in all sizes to stand any desired 
pressure. 

Moran Flexible Steam Joint Co.,  I nc'd, 
147 'I'hlrd l:ltreet. LOUISVILLE. Ky. 

BABBITT METALS.-SIX IMPORTAN T 
formulas. SCIENl'Il!' I C  AM ERICAN SUPIJLEMENT 1 1 'l3. 
Price 10 cents. For sale by l\1unn & Co. and all news­
dealers. Send for cataloj;£ue. Ii. · SEND FOR FREE CATALOGUE.� 

• PrairIe State Incubator Co.. ISQ • • Homer Cit,., 1:»8. . 

FO R S A L  E I -���C�\�����f,;r��r:��f:p�3� 
f
���� 

owners not active nor co'nversant with tbe business. A 
thoroughly capable man who would know what and bow 
to manufacture, with some capital, can buy this plant 
WAe¥E\'ts,.Me{f�: llt�U:

s
lo., Watertown, Wis. 

AIR AND WATER TIGHTS. LOSR • R E D C: IEC. CA.R. 
ANY DIAM�T�R , ANY DE.PTH • 

WILLIAMS MFG CO. KALAMAZOO MICH. 

PREI¥I'L BALL RACES 
L A R C E  SIZES A S P E C I AL T V  • 

OTTO KONIG SLOW , Cleveland,  Ohio 

a ay ure and we will showyou S 3 
D S 

S.ndu. your addres. 

how to make *3 a day 
absolukly sure; we 

. furni�h th� work a.nd teach you free, you work in 
6he locality where you hve. Stnd us your address and we will 
explain the business fully, remember we guarantiee a clear profit 
of '3 for every day's work,absolutely sure. Write at once 
'IOUL lIUNUF.l�'TURlNQ CO., 80>354, Du.rol&, .I.b: 

Pltn�� VAP�R LAUN�H�� 
Stock tll.es 14 to 22 foot. 

Safe, Reliable and fully guaranteed, 
PIERCE ENGINE CO .. ' 7  N. 1 7th street, Racine, WI., 



SERVICEABLE � 
IN ALL SEASONS 

or -Fall. no matter If the 
weather be wet or 
dry. cold or warm, 
the 

Winton 
Motor 

Carriage 
Can be used to best 
advantage. 

Price 81,200. ���,�":��ie°frt'��: 
It stands for all tbat is good and to be desired in a l1igh 
I!rade Automobile. New catalog details many interest-
109 facts. 
THE WINTON MOTOR CARRIAGE CO .• Cleveland . Ohio.  

A U TO M O B I L E 
E X P LO I T AT I O N  

P AT E NTS 
C O M P A N Y. 

U N UEIlTAKES:-Thtl manubcture of Automobiles and Motor· 
Cycles. The examination of AutomobilE" patents. 1'0 enlist capital 

Ft
r
l:� l�ii'gs��;!c�il�!��t

i
��

s
. make thoro�lgh examillati?�S of 

patents. I<:xperts to test motors ami autom?blles. Opportumtles to 
��\�e�:;��E";�nld���:�(fe����(;h�h��:n��opositlOns to concerns willing 

]. U ftC .. ASES :-A 11 mt'ritorions paten"", licenses and In'"entions 
relating to TIlotor-cycles, motors, gears, Ilutomobiles aud tbdr parts. 

F. B. HYDE, Secretary. 27 \vnUUIIl St •• New York. 

Our " 1 90 1. Model" 
IS NOW READY. 

It is a beauty! was the 
fci��b,�:eIl§tr�w 

at 
i�

he te� 
York, Elegant flnish, solid 

construction. ease 
of operation. ab­
sence of noise and 
vibration are our 
8J!r'i!

a
k�����lp_ 

Automobile goes I'ill� 
person Has  0 I i  n e 
anywhere and it 
bears this rp,puta-

t'ASS�N'H�R CARRIAGE. �gri�eo��
e
A!���' 2:>0. mobiles have the 

" Get There In them, and that Is what you want. 
or WRITE FOR DESORIPTION. 

THE HAYNES-APPERSON CO., - KOKO M O ,  I NDIANA. 

CHARTER ENG INE  USED :vNY A:';AIgNE • 
FOR ANY PURPOSE 

FUEL-Gasoline. Gas, Distil1ate-
Stationaries •. Portab les. Engines and 

Pumps, Hoisters 
tr' State Your Power Needs 

CHART�� GAS E N G I N E  CO., Box 148. STERL l N G  •. ILL. 

Asbesto-
Meta l l i c  

����!iIi, ' "A-UK '�'i""�-_ , �. Packings 
SHEET I N G ,  GA-SKETS. TAPE and PISTON PACKINGS. 

h;X:�uT:tn.v�::.
e �h�;ir:j��u;-:";�l� e��e��:

a
l�t.

or 

C. IV. TKAI.\KII UG. GO .• (Est. 1874), 88 I'earl St .. Boston, U. S. A. 

THE AUTO-CA R B U R ETTO R  
made upon a new princip1e furnisbes a relt­
able explosive mixture. Easy ignition and 
�:e�

t
��y 

e
:ta���

i
grgas�Pn:�it� ����rs��: 

Especially adapted to automobile and cycle 
motors. Our cu�towers say it is the best 
Carburettor In the market. We make also 
the Registe1.· Valve for cnntrolline: the 
flow of gasoJine or other fluids: Write us 
for,fii"is 1'V\:\!i"l1'l °jjlW�§�°C"O. . 
30 W. Washington >st., Chicago, Ill. 

j tieutifit �meritJu. 

S H I FT KEY. 

if z! isn't an Eastman, z'I isn't a Kodak. 

Gake a 

K o d a k 
h o m  e C o r 
CHRISTMAS 

Kodaks. $5.00 to $35.00. -
Brownie Cameras, $ 1 .00. 

EASTMAN KODAK CO. 
Catalogues free at the 

dealers or 11)1 mail. Rochester, N. Y. 

. THI CKNESS -GAUGE. 
22 leaves varying In thiCkness by 
thousandths. frow- .001 to .025. 
'l'hickness marked on each leaf. 
Leaves may be used 
singly or In combi- 'iiiiiii!i� nation with one an· \! 
other:- Price $1.25. 
lir Cat.a/oQue of Jiline Too13 free_ THE L. S. STARRETT CO. 
Box IS, Athol, Mass., U. S. A. 

Hartford No. 2-Full Keyboard. 
Hartford No. 4-Single Keyboard . 

pr OatalO(l'UeS on application. 

The Hartford Typewriter Co. 
472 Capitol Ave., Hartford, Conn. 

Halt! 
THE 

CHELSEA 
rLASH 
PISTOL 

:i�����SO ����e� ;:h����:Yr:r;t may be� 
Greatly lessens the smoke, smudge. 
D��la���y 

d!l��e:h
o
e
f 
s�::r��1,h;t�V�f:d 

or expectant expression and blurred 
effect of ordinary flash·light pictures. 
Carried in the pocket ready to take 
instant advantage of favorable positions, expressions or 

����
i
dii���tio��

l
�n� :��gli:��rf�r

o
$2.n�8: express, prepaid, 

Chelsea M Co. CHELSEA, MICH. 

Elurf Known Tool in tho World 
for every trade and profession is cor­
rectly explained and described-with 
accurate illustrations-in the new and 
improved 1900 edition of 
. MONTGOMERY &. CO.'S 

TOOL CATALOGUE 
_which Is i>rintfd from new type. and 
Is fnll of practical Tool Information­
from the first to the last of the 510 
pages. Copious index. Pocket size, 
Sent by mall for 25 cents. 

ERY & CO .. - l 0 5 Fulton St., New York City. 

coP"t1irGIIT'99. H •. r "", r,, I 

- PAYS t? write for our 260·page free book. '1 ells how men with small capital 
� .can make tnorle� with • J'lagio 

H Lantern or Stereopticon. cALLISTER, arc. OJt�ie!.D, 49 NaSl!i8U St • •  1'4 •. Y. 

; Do You Know there is NONE 
EQUAL to 

All OLDS 
Gasoline Engine 

$25.00 -
pays for this ad., and thousands are 

made happy by onr address. 
OLDS MOTOR WORKS, DETROIT, M I C H .  

" WOLVE R I N E "  
Gas and Gasol ine  Engines 

STATI O NARY and M A R I N E .  
uWolverine" is the only reversible 
. MarineGas Engine on the market. 

���8e:�
e
J���t�:: :g�tg:n:�J ��� 

gineer. Absolutely safe: Mfd_ by 
WOLVER I N E  - MOTOR WORKS, 

1� Jluron Street, 
Grand �apids, lllich. 

Foreign Travel 
Egypt, TI'I�Ji;�;s����ErD

aJ:�tine, etc. 
" rl'he ?tloorings," Howard) Pa. 

DECEMBER 22, 1 900. 

lf you Own 
One of the Reliable 

"Accurate-to-the-Second·· 
o UEBER-HAMPDEN 

WAT C H E S  
LOOK FOR THE C" AME "DUEBER" IN CASE 

UJobn lillneoek" 21 Jewels. For Gentlemen. 
uSpeclal Railway" 2:J Jewels. For Railwa.y Men. 
hThe 400" For Ladies. 

Our "Guide to Wuteb Muyers" Sent Free. 
The Dueber·Hampden Watch Work_, - Canton. O. 

EVOLUTION ,OF THE AMERICAN LO-
comotive.-By Herbert. T. Walker. A va.luable series 
by a nTeinber' of the" .N:ational Railway Museum Commit­
tee. tl'be locomotive from 1825 to date is described R.nd 
illustrat,eci� by careful drawiogs, great attention being 
given tQ, histGdcal accuracy.. 2] illustrations. SCIEN-
����nif!�:��:�a�'g;PPl!��:I:.il!\�\�� 1 tc� !�dl :Ii 
newSdealers. 

Tlfe New England Watch Co. 
ARTt5TIC SPECIALTIES 

tift,the :Season are shown 
In m,Ii' �lue-Book for l.adies' 
In Our ' ned Book for Men's 

Watches. 
Either or hoth sent on application. 

37 Maiden Lane. H9 State Street. 
New York. N. Y. Chicago. Ill. 
Spreckels Building. San Francisco. Cal. 

The Smallest Porta-
ble Electric Light. 

Unlike aU other portabi: 
!.it���t 

t
�� t;t.!'f:;;t"i'.a� p t ':0 Det:·det.errn'l"aTe unless used. 

For a good light. for short 
��tf:J.

a
j�b�

h
!�L��h� �} X�i;-" 

Lamp is made witb a view to 
beauty, and is mounted in an 
aluminum sbell covered with flne 
leather. Price 83.00, postpaid. 

E�el.·y One Gual.'anteed. 
ELECTRIC  CONTRAl4T CO. 

61 E L M  STREET, NEW YORK. 

JESSOP'S ST E E LT�\Yr 
FOR TOO LS. S AWS E TC. 

W'!! .JES_SOP '" SONS t.:g 91 JOHN ST. NEW YORK: 

iCE YACHT BUILDING.-COM PLETE 
detaUs for the construction of Ice Yachts, with many 
illustrations, are contained in SUPPLl!.lnENT Nos. 624., 
1 1 :>4, 1 1 97 and 1�1)3. Each nnmber gives plans of 
a different boat. Price 10 cents each .. For sale by Munn 
& Co. and by all newSdealer".. __ 

YOUR �PHOTOGRAPH 
copied and reproduced on platinum 
paper at much less price than dupli­
cate will cost from your photog-rapb. 
er. "'Te sell all sorts of supplies 
COl.' tbose '\vho use canleras. 
Kodaks nnd other cameras at lowest 
prices. Developing done on shortest 

"i! a': notice. Write 11S. 
Diamond Camera & Supply Co • •  296 B'way, New York. 

N OW R EADY. 

Construction 
B y  H E N R Y  V. A. PARSELL. J r . ,  Mem. A. I .  Elec. Eng., 

and ARTHUR J .  WEED, M .  E. 

PROFUSELY ILLU>STRATED. 

Price, $2.50,  postpaid. 

This hook treats of the subject more from tbe stand-
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scribed. and then the actual construction of a half�£orse 
power engine is taken up. 

First come directions for making the patterns i this is 
followed by all the detai1s of the mechanical operations 
of finishing up and flttiDIl the castings. It is t,rofuselY 
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Dimeusioned "'orking drawings give clearly 
the sizes antI forills of the varioDs details. 

'rbe entire engine. with t.he exception of the fly­
wheels, is designed to be made on a simp[e eiglit-in'Ch 
lathe, with slide rests. I 
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one can figure out the dimentions Of simiJar engines ot 
other powers. 

Every illustl'ntioll in this book is new and 
��f�aIL�:;1n�v�?e�lf6ag::e,;�ressly for tht. 

ar Send for Oi"cular of Oontent.. 

M U N N  &. CO. , P u b l ishers, 

361 BROADWAY NEW YORK. 




