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OUR EXPORTS AND THE TRADEMARK. 
The most significant and prophetic fact in the his­

tory of commerce at the close of the nineteenth cen­
tury is the phenomenal increase of the export trade of 
the United States. Measured by the rate of growth 
of the exports of other countries, it has no parallel. 
Time was (and that but a few years ago) when we de­
pended almost entirely upon European factories for 
certain lines of merchandise, which to-day we not onlv 
make for ourselves, but sell abroad in large and evel:­
increasing quantities. It is unnece�sary to repeat the 
statistics of our success; its reality, and its recognition 
by the nations of the Old World, are proved by the 
use of the term •. American invasion," which origi­
nated in Europe and has been voluntarily accepted as 
best expressing, from a foreign point of view, the 
gravity of the commercial situation. 

Although the success of this" invasion" is due pri­
marily to the low cost of our manufactures, and this, in 
turn, to improved machinery and methods, our goods 
are forcing their way into European markets largely 
an account of certain lIat,ional characteristics· in the 
way of convenience, hand iness, lightness, neat appear­
ance and all-round simplicity. '1'hese characteristics 
are sUlllmed up in the European mind under the terlll 
.. American;" and the purchaser over there has come 
to recognize the fact that whether the subject of his 
purchase be a carpet-sweeper 01' a machine-tool, the 
fact that it is "American" guarantees its possession of 
certain qualities that are dE'ar to the heart of the user. 

What is true of the national is true of the individual 
E':'I:port, and it is evident that if we are to reap the fnll 
benefits of a reputation so distinctive and valuable an 
effort should be made to protect this reputation 
against every form of fraudulent imitation. '1'hat the 
successful inroads of American trade will lead to strenu­
ous efforts at imitation goes without saying, and unless 
ou!' commercial houses make haste to protect their 
goods by registering trademarks in those countries in 
which they are establishing a market, they will find 
that these very trademarks have been already appro . 
priated as a defensive measure by their foreign com­
petitors. 

It is a fact, too little understood and appreciated by 
our cOIlJmercial houses, that in many foreign countries 
the exclusive right to use a trademark is granted to 
anyone who may apply for it, irrespective of the ques­
tion as to whet hi'll' he �s the first user. Thus, if a 
United States firm is making large sales, say of an 
Anchor brand of flour, in Germany, there is nothing 
to prevent a German citizE'n from registering that very 
trademal'k for flour, and using it on his own barrels to 
the exclusion of the actual American product under 
t.hat particular mark. 

In urging our lIJanufacturers to secure trademark 
pwtection at a time when they are so Ruccessfullv 
establishing themselves abroad, we would speak � 
word of caution against the practice of rpgistering 
trademarks in the name of a foreign agent. While 
this is done to simplify matters in bringing suit  against 
infringers, it is liable to place the llJa,nufacturel' in a 
difficult position in case of disagreement with the 
agent, who, holding the trademal'k in his own name. is 
IE'gally entitled to the use of it should he be disposed 
to open in business on his own account. Although 
this is an extreme case, and probably would not often 
occur, we mention it as one among several rP,asons 
which render it ad visable for a manufacturer to secure 
the important tra.dema.rk privileges in his own name. 

.f.t. 
MASONRY AND TIMBER DRY DOCKS. 

If we are quick to learn the lessons of the past, there 
will be no more tim bel' dry rlocks bui lt in this country, 
at least for the uses of the navy. Between a masonry 
and a timber structure the ad vantages urged in favor 
of the latter are, or rather have been, rapidity of con­
struction and small first cost. To these considerations 
alone is due the fact that so many of these objectiona­
ble structures are to bE' found in our navy yards. The 
ob�ections to the timber dry dock are many and serious, 

and do not diminish with the lapse of time. On the 
other hand, the advantages are by no means so great 
to-day as they were forty or fifty years ago. Up to a 
recent date it has been customary for the advocates of 
timber structures to quote the cost of the stone docks 
at Mare Island and New York, in contrast with the re­
latively low cost of timber docks. '],hose two docks 
cost respectively $2,000,000 and $2,750.000, whereas 
timber docks have been built for about $600.000. As a 
matter of fact, however, t.he New York and Mare Island_ 
docks were built by the government by day labol', and 
we all know that work of this kind has nevel' been con­
spicuous for its economy. The contracts for the two 
new stone do('ks to he built at Boston and Portsmouth 
were let .at $1,013,400 and $1.089.000, respectively, 
although these will be larger and more important 
structures. The reduction of the cost as compared 
with the older structures is over !'iO per cent. At the 
same time it must be remembered that the contract 
price for two new timber docks to be built at League 
Island and Mare Island was respE'ctivel�' $729,000 and 
$782,600; from which comparison WE' spe that all the ad­
vantages of a masonry structure may be gained at an 
increase in cost of from 25 per cent to 30 per cent. The 
question arises as to whE'ther this increased cost is 
not completely offsP,t by the greater durability of 
the masonry structure. Experience proves beyond all 
question that it is; for the history of timber docks in 
the navy has been a history of failure. Not only 
have they been a source of constallt anxiety to the 
officials in charge, but they have been frightfully ex 
travagant in the cost of repairs and renP,wals. MorP,­
over, on more than one occasion the failure of the 
wooden docks has brought the shiIJs of the navy with­
in measurable distance of disaster. 

The chief draw backs to the timber structure are that 
it is liable to rapid and hidden decay, and that seepagoe 
of water from the outside channel. or the existence of 
concealed springs at the back of the dock, may at any 
time wreck it by bursting in the sirles. A notable in­
stance of thi s  was the failure of the two tim her dry 
docks at the New York navy yard, Brooklyn. The 
big rlock, known as No.3, commenced to leak immedi­
ately after it was completed, and repairs were necessi­
tated which iasted for eighteen months and involved 
an expenditure of $170.000. The timber dry clock No. 
2 of the sallie navy yard was wrecked during a heavy 
rain storm in Jnly last, when the hY'irostatic pressure 
due to accumulation of water behind the altars was 
I'nfficient to burst in th8 side of dock. In this ease a 
structure \vhich originally cost $500,000 has so com­
pletely failed within nine years of the date of cOluple­
tion as to necessitate the expenditure of 60 per CE'nt 
of its first cost to put it again in a serviceable condi­
tion. 'I'he timber dock completed at League Island. 
Philadelphia, in 1891, is already so far decayed that 
shores of timber have had to be placed at certain points 
which showed signs of weakness, to prevent collapse, 
and when the dock was uncovered for repairs, it was 
found that the tops of the piles were in some places 
entirely rotted away. The timber dry dock at Port 
Royal station, which was tini,hed just before the 
Spanish war, is reported by Adluiral Endicott as hav­
ing experienced a series of accidents in thP, way of fail· 
ure of portions of the structure, and, indeed, it is in 
such a perilous condition that $500,000 is recolllmended 
by the Admiral fOI' its immediate rebuilding. 

In view of th':'se facts we trust that Congress will 
disregard the solicitations of the intE'rested parties 
who may desire to see tim ber dry dock construction 
continued in the navy, and that they will heartily �up­
port the recommendation of Admiral Endicott, the 
Chief of the Bureau of Yards and Docks, that stone be 
substituted for timber m constructing the two docks 
which are about to be started at the League Island 
and Mare Island yards. The subsequent repairs to 
timber docks, as we have seen, b ring the ultimate 
cost far beyond that of a reliable and durable stone 
structure, and on the question of facility of erE'C­
tion it is enough to say that the contractors fOI' the 
new masonry docks at League Island and Mare Island 
undertake to build them in the same time that is allowed 
for the construction of the two timber docks at those 
yards. 

• ·e, • 

REMARKABLE FRENCH RAILWAY EXPRESS 
SERVICE. 

In the last issue of the SCIENTIFIC AMERICAN we 
gave a somewhat elaborate comparison of the grE'at 
railway systems of the world, based on the length of 
the track and the magnitude of the equipment and 
freight and passenger tr.lffic. In this comparison we 
took no account of speed, which, of course, as a modi­
fying factor should exert a powerful iTlflllence in de­
termining the question of relative excellence. The 
French railroad system, which in point of size and im­
porta::rce ranks about fourth among those of the 
world, stands easily at the head of the list in respect 
of the number and speed of its express passenger 
trains. A recent tabulation of these trains shows that 
Le Chemin de Fer du Nord operates no IE'sS than forty­
five trains a day with an average running speed, in­
cluding stops, of frolll fifty to sixty wiles an bour. Of 
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these, eleven have & speed of fifty miles an bour, nine 
of about fifty-one miles an hour, eleven about fifty-two 
IlJiles an hour, three of about fifty-three luiles an bour, 
tan of from fifty-fuUl' to fifty-seven IlJiles an hour, and 
one train has a timed running speed of sixty and , a 
half miles an hour. It will be evident to anyone who 
is acquamted with the subject of high speed travel 
that these are extraordinary results ; and while this 
country and Great Britain have a few trains of from 
fifty to fifty-foul' miles an hour speed. and the United 
States runs two summer trains at rate of about sixt\' 
miles an hour, such speeds are not charactel'istic of th� 
whole of the express service. Mr. Charles Rous-Mar­
ten, who is the be�t known expert abroad on the ques­
tion of express trains and their perfOl'lliallCe, states 
from personal knowledge that the trains are not by 
any means mere racing outfits, but weigh frol1l 150 to, 
in some cases, as high as 300 tons. The hauling is 
done by a new type of fOUl'-cylindel' compound E'ngine, 
desilr.ned by Messrs. De Glehn and Bousquet. \Ve hope 
to illust1'ate these engines at an early datE', and at 
the same tilllP, give some further data concP,rning the 
gl'ades, consumption of fuel, and other particulars 
showi ng the true merit of the performance. As com­
pared with the speed of the average express trains of 
this country. these results are certainly a great ad­
vance. Of course, it would be po:;sible for us to run 
trains at the same speed and in thE' same lIUmbel', but 
it would necessitate one of two things-either we 
should have to build engines of even greater power 
than the powerful types which we have at work (which 
is scarcely possi ble), or else it would be necessary to 
split the trains in two, using two engines where we 
now use one, which is practically the method adopted 
on the Continental roads. 

• 1 • •  
THE POSSIBILITIES OF DEEP MINING IN THE 

TRANSVAAL . 

In a paper recently read before the South African 
Association of Engineers by Mr. John Yates, who has 
been fOI' many years identified as an engineel' with 
mining 011 the Rand, the possibilities were discussed of 
mining of much deepi'll' levels than any that have been 
hitherto reached. It seems that at present there are 
what are known as the outcrop mines and the first and 
second deep levels, while work has been commenced on 
other shafts which are expected to reach gold-bearing 
veins at a depth of from 4,000 to 5,000 feet. Mr. Yates is 
of the opinion that in the future, when it comes to min­
ing at lower depthE than 5,000 feet, the best· method 
would be to run from the lowest existing levels down 
to the underlying reefs by means of inclines, rather 
than by sinking vertical shafts. It is assumed by the 
writer that the limit of depth at which mining opera­
tions can be cal'ried on w i ll be 12.000 feet, an:} he bases 
this estimate upon the fact that the increase of tempe­
rature, which in the Rand mines is at the rate of 10 
for every 205 feet, would bring the temperature at a 

12,OOO·foot level up to 100° F. or more ; at which it is 
considered that miners would be unable to perform 
effective work. 

This rate of increase of temperature is estimated 
from observations taken in various bore holes which 
have been put down in the Rand mines, and the max­
imum temperature for the greater depth is based on 
the assumption that the increase would be in a steady 
ratio. In commenting upon MI'. Yates' paper, 'rhe Min­
ing an,) Engineering Journal draws attention to the 
fact that this rate of increase is much greater than 
that, which is experienced in our deep Michigan copper 
mines, and raises the question whether sufficient allow­
ance has been made for the lowering of the temperature 
whi ch would follow the opening of the workingos and 
would undoubtedly be produced by proper ventilation 
of the lower levels. We think that the exception is 
certainly well taken, for it would be possible with our 
model'll improved machinery for ventilation to carry to 
these lower levP,ls sufficiE'nt cool air to very materially 
modify their temperature, although we think the sug­
gestion offered that liquid air could bE' used to advan­
tage is based upon an over-sanguine estimate of the 
practical value of this means of refri�eration. There 
is a general consensus of opinion among geologists and 
mining engineers as to the E'xtent and richness of the 
" banket" beds of the Witwatersrand, and unless they 
are mistaken, the opening up of the lower beds, even at 
depths of from 12,000 to 15,000 feet, would be a profita­
ble undertaking in spite of the enormous amonnt of 
capital that would be sunk in reaching thein. It is es­
timated, however, that these lower workings must be 
richer than they have yet proved to be, if they are to 
justify the enormous amount of capital which would 
be involved in sinking to such great depths. 

RECOVERY OF SUBMERGED LAND IN HOLLAND . 
The unconquerable persistence of the Dntch race is 

very much in the public eye just now. Alike in peace 
and war the inhabitants of the Netherlands have shown 
their ability to pursue a project with that tireless 
patience which, other things being equal, is certain to 
bring success. The struggle between the people of the 
Netherlands and the encroachments of the waters of the 
Zuyder Zee is a thrilling story, and the fight evidently 
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is not over yet. 'rhe land that has been recovered has 
been held, and now a further and determined effort is 
being made to recover the submerged territory, whieh 
hundreds of years ago was included within the coast 
line of the Netherlands. The present attempt does 
not contemplate the recovery of the whole of the Zuy­
der Zee, but it' the plans do not miscarry, it is certain 
that nearly 800 sqllal'e miles of land will be reclaimed 
wit,hin the next third of a century at an estimated ex­
penditure of $4tl,000.000. 

'!'he schellle contelllplates the construction of a huge 
dike across the Zuyder Zee, the loc'ation of which will 
be determined by the favorable conjunction of shallow 
water and adjacent islands. Nine years out of the 
thil·ty-three which i� the estimated time for the con­
struction of the whole scheme will be occupied merely 
in the construction of this dike, whose total estimated 
eost will be $17,000.000. When the dike is completed, 
T,ile herculean task of pumping dry the huge lake thus 
formed will commence, and considerations of economy 
will lead to its being carried on by means of the typieal 
Dutch windmills which forlll i'!uch a picturesque fea­
ture of a Holland landscape. Although the work of 
drainage is to extend over a o.luarter of a century, the 
retur-ns on the enormous expenditure of the capital 
will commence simultaneously with t he pumping, and 
as it is estimated that the drained land, on account of 
its extreme richness, will have a market price of $�OO 
an acre, it can be seen that this great ulldertakillg is 
likely to become a paying investlllent long before it is 
finally completed. 

.. ' ... 
AMERICAN APPLES AT HOME AND ABROAD . 

Since the West and Northwest, entered extensively 
into apple-growing, the so· called "off years" in this 
crop no longer affect the marl,ets as they did fifteen 
alld twenty years ago. One season of great scarcity 
then, with extremely high prices, would often be fol­
lowed by a year of superabundance, when the markets 
would be glutted with apples, which were difficult to 
dispose of at any price. The thousands of acres of 
apple orchards in the great West prevent an old­
tasllioned famine in apples, and the improved methods 
of exporting the fruit, and t.he numerous factories 
which make cheap jellies and preserves, tend to dis­
tribute the abundant crops so well that unprofitable 
pl'ices do not rule in the markets in good seasons. 

The present harvesting season of the apples is now 
in pl"Ogress, and the official reports indicate an ., off­
season." which ten years ago would mean an apple 
scarcity this winter that would make the fruit an ex­
pensive article of diet. �ut prices will advance only 
a trifle over those of last season. The factories will 
consume fewer marketable apples, and depend more 
upon the apple waste, such as cores and peelings, for 
their supply. These jelly factories in good seasons 
buy apples on the trees, but in years like the pre�ent 
they can make their apple sirup-jelly from the waste 
of the canning factories. There are s,ome lao factories 
in the country engaged in canning this fruit and mak­
ing cheap jellies and sirups. In the aggregate they 
have an annual capacity of over 200,000,000 jars of jelly 
alone. T he jellies made from the apple waste are al­
most as good and wholesome as those manufactured 
fl'om the whole apples. The cores and peelings, and 
small, inferior apples are ground up and 'the juice ex­
t.racted from them. This juice or sirup becomes the 
foundation of the cheap jellies, and not chemical COlll­
pounds as some suppose. 

The West bas become such an important factor in 
the apple problem that it is estimated that these com­
paratively new orchards could supply all the appar­
ent needs of the mal'kets if half the trees in the coun­
try failed to produce anything. At first the sudden 
flood of this fruit from Kansas, Missouri, Nebraska, 
MIChigan, and other Western States completely de­
moralized the Eastern markets, reaching a climax in 
1896, when apples in Ne w England were offered on the 
trees at 15 cents a barrel and hand-picked Bald wins 
delivered on the cars at 40 cents a barrel. The or­
chards in the West were planted in 30, 50, and 100 
acres, and in order to prevent growers fl'om going into 
bankruptcy a great flood of the apples was rushed to 
Europe. The exports of our apples have consequently 
grown to phenomenal proportions, and without this 
demand the crop would prove a financial failure every 
SE'ason. 

Liverpool is by far the greatest distributing point 
for American apples, and as high as 100,000 barrels 
<of our apples have been sold there in one wE'ek. and 
at remunerative prices. London, Glasgow and Hull 
also receive immense cargoes of American apples, and 
absorb on an average from 20,000 to 30,000 barrels a 
week during the season. The apples are sold- in 
Liverpool by the auction system. A large room is pro­
vided for the buyers and the auctioneer. In the cen­
ter of this room there is a portable platform or a 
freight elevator, where samples of the lots to be dis­
posed of are exhibited. An auctioneer who has a line 
to dispose of has forty minutes at his disposal, and if 
bis goods are not all sold in that time he must tempor­
arily stand aside to make room for another salesman. 
Monday, Wednesday, and Friday are the auction days, 

and a single auetioneer may dispose of 10,000 to 15,000 
barrels in a day. The apples are catalogued, and 
those brands which have a reputation for honesty and 
good packing frequently sell without sampling. One 
barrel frolll every lot of twenty is opened on the porto, 
able platform and the eontents dlllllped into baskets, 
and another barrel is simply opened on the face end 
From an examination of these two samples the buyer 
judges the lot of twenty, and makes his purchase ac­
cordingly. Only tight bar reb are delivered to him; 
.. slack" barrels, where the apples rattle, are rejected. 
These latter sell separately, and usually from 50 to 75 
cents a barrel less. When a purchaser's bid is accepted 
he can take his twenty barrels, 01' as many more of the 
same brand as he desires, at the same price. The 
apples are delivered to the purchaser direct from the 
steamer's dock, which saves the cost of double cartage. 

Ocean rate� for apples of course vary, but they 
usually run from 40 to 65 cents per barrel. The 
charges in Liverpool for dockag-e, insurance, advertis­
in�, sampling, town dues, and for labor of handling, 
aJlJount to about seven pence English money, and the 
auctioneer's commission for selling is 5 per cent. The 
cost of getting the apples to the steamer on this side 
varies likewise according to the distance they have to 
be shipped. Picking- apples in the East costs from 12 
to 20 cents per barrel, according to the skill of the 
pickers and the aIllollnt of apples to handle. Spe!'ial 
pickers have in recent years entered the field to con­
tract for whole orchards, and they do the work so Illuch 
better that the loss to the farmer is greatly reduced. 
Carelessly picked and packed apples usually yield 
little profit to the producers. New apple barrels cost 
about 17 cents, which must be added to the cost of har­
vesting; and sorting, heading and getting to railroad 
shipping points. abou" 8 cents more. T hus a barrel 
of apples costs the farmer from 40 to 46 cents before 
the transportation charges to the city are made. 'I'hese 
latter cannot be estimated, on account of the dif­
ferences in the distance from the markets. The cost of 
delivering a barrel of apples from a town in Kansas to 
New York is very much higher than the Hudson 
River growers have to pay when they send theil' fruit 
down by boat. 

Our yellow Newtown or Newtown Pippin is prob­
ably the greatest favorite in Englaud, and it often sells 
fOI' two or three times as much as any other apple. 
This variety was introduced in London by Benjamin 
Franklin in 1758. and has been a prime fa,'orite ever 
since. Next to this the red varieties al'e chiefly in de­
mand. The Baldwin is a good apple for export, for 
its high color please� the English, and it has good 
shipping qualities. More apples of the Ben Davis 
variety are grown to-day than any other, because in 
the West it does better than almost any other type of 
this fruit. It is a good keepel' and shipper, and sells 
faily well abroad. In the East this variety does not 
do as well as in the West. The Rhode Island Greening, 
Northern Spy, and Winesap are other great favorites 
at home and abroad, and they are raised in large 
quantities in this country and Canada. G. E. W. 

.. 4.'" 
THE TRUE INVENTOR OF THE TELEGRAPH. 

BY HEILEMAN WILSON. 
At the close of this century, when the seeming per­

fection of the wireless telegraph excites the wonder 
and admiration of the world, it is interesting to look 
back and note the first steps toward telegraphy, and 
also to learn of the first true inventor of the electric 
telegraph. In rude forms, even among the. most sav­
age nations, there has always existed some system 
of communicating inteiligenee by signals, which dur­
ing the daylight might be of alrn:>st any type, though 
at night luminous ones of necessity had to be used; 
but neither of these signals was visible in fogs, and 
so for days there could be no communication at all. 
This interruption happened most notably at the time 
of the battle of Waterloo, in consequence of a fog com­
ing on during the transmission of a message from the 
seat of war to the admiral commanding at Plymouth. 
T he words which reach�d the admiral were: "Well­
ington defeated;" this much of the message reached 
the adllliral in the morning. and was the cause of 
great anxiety until a clear afternoon revealed the 
cheerin� words, "the enemy." 

The electric telegraph, like everything else of per­
manent value, has been a growth, and the first step 
toward it was made something over a hundred and 
fifty years ago, in both France and England. when an 
electric shock was made to successfully pass through 
an iron wire a distance of six thousand feet in less than 
a quarter of a second ; this was the French experi­
ment. In England it was attempted on an even great­
er scale, for not only was the electric current trans­
mitted a distance of two miles, but it was proved be­
yond the possibility of doubt that electricity passed 
instantaneously. T he philosophers who made the 
discovery seem to have been satisfied with the result 
attained, for they attempted no application of the 
valuable fact, and it was reserved for a Scotchman 
living at Renfrew to suggest that messages might be 
sent by electricity along wires passing from one place 
to another. This-as it was then considered-remark-

able idea was submitted in the form of an article to 
The Scots Magazine, Glasgow, 1753. The article bore 
the initials" C. M. ," and this is the only name we shall 
evel' have for the first inventor of the electric tele­
graph. 

The plan of "C. M. " was to have a set of wires, eq ual 
ill number to the letters of the alphabet, stretched 
horizontally and parallel between two given points, 
and each of them about an inch from the one next to it. 
At the end of every t wenty yards the wires were to be 
fixed ou gla�s to some firtll body to prevent them from 
touching the earth and also from breaking by their 
o wn weight. The battery-or the electric gun barrel 
as it was then called-was to be placed at right angles 
with the ends of the wires and about an inch below 
them. It was now necessary to contrive some seheme 
for forwardiug messages, and for this purpose the 
plan of .. C. M." was to suspend a ball from every wire, 
and about the sixth of an inch below the balls were to 
be placed bits of paper, each in its order bearing a let­
tl'r of the alphabet. These bits of paper, or some 
other light substance that would be easily attracted, 
were to rise to the electric balls, and were so contrived 
as to resuIlle their proper place when dropped. 

All this ,being done, '·C. M." proposed to converse 
with his distant friend in this manner: Having set 
the electrical machine going, let it be supposed he 
wished to open the conversation with the word 'when; 
then with a piece of glass or some other non-conduct­
ing substance, he would strike the wire, W, so as to 
bring it into contact with the battery, then strike the 
remaining letters of the word in the same way; almost 
instantly the correspondent at the other end of the line 
would observe the several letters rise in order to the elec­
trified balls at his end of the wires: as each let tel' rose, 
it was to be written down on a piece of paper. But in 
the event this method should prove tiresome, "C. M." 
suggested that instead of the .balls, a set of bells equal 
in number to the characters of the alphabet and de­
creasing in size from the bell, A, to the bell, Z, might 
be suspended from the roof, and from the horizontal 
wires there was to be another set of wires reaching to 
the several bells. Then the man who began the con­
versation was to bring the wire in contact with the 
battery, and the electrical spark, working on bells of 
different size, would Inform the correspondent by the 
sound what bells, or wires, had been touched. Of 
course, to understand the language of these chimes, 
without writing down each letter, required some prac­
tice. 

In all his plans it was evident that" C. M." had not 
heard of the experfments_and discoveries in the trans­
mission of electricity in England, for he seemed to fear 
t hat the force of the electric current would diminish, 
as, so far as he appears to have known, it had never 
passed further than thirty or forty yards, or at all 
events it might be drained off by the surrounding air. 
To prevent this last interference he invented a scheme 
of insulation, which was simply to cover each wire 
with jeweler's cement. 

. Here then we have an electric telegraph nearly a 
hundred anel fifty years old, and although exceedingly 
crude when compared with the many ilnprovements 
of the present. day, yet, since it could swiftly and ac­
curately convey intelligence, it must be admitted that 
" C. M." was t he true inventor of the electric tele­
graph, and that every step made sinee that time, how­
ever wise and valuable, can be viewed in no other light 
than an improvement on the idea of an unknown man. 
U is singular that the ingenious inventor should not 
have found some way of diminishing the number of 
wires; but be does not seem to have had any idea that 
his invention would be adopted, and so he probably 
contented himself with a general view of the principle. 

. .  ' .  
VOLTA'S VISIT TO PARIS. 

M. Mascart, who was one of the delegates sent by 
France to the Volta Centenary at Como, delivered an 
address on that occasion which is of int.erest as record­
ing the visit made to Paris by Volta in t.he early part 
of the century. T he proceedings of the Academie des 
Sciences for the year 1802 show that Volta repeated 
his experiments before the physical section of that 
body and was awarded a gold medal in consequenee. 
It was after these experiments, which naturally excited 
great interest among the scientists of the time, that the 
Academy, upon the suggestion of Napoleon, founded 
an annual prize of 3,ono francs to be awarded for elec­
trical researches. Besides this, Napoleon, at that time 
First Consul, had the sum of 6,000 francs awarded to 
the savant. Some time after, he wrote from Italy to 
the Minister of the Interior, saying, .. I wish to make 
an award of 60,000 francs to any person who by his ex­
periments or discoveries will make a step in the elee­
trical science comparable to those made by Franklin 
and Volta." Subsequent history shows that the 
Academy prize of 3,000 francs was awarded to Sir 
Humphry Davy, Gay·Lussac and two others. T he 
prize founded by Napoleon was not given under the 
first empire. Napoleon III. re-established it, and the 
republie continued the tradition. Under the name of 
the Volta prize it was awarded to Rulllllkorff, Graltalll 
Bell and Gramme. 
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AN AUTOMATIC PUMP GOVERNOR AND RECEIVER. 

In the stealll-heating system of a building an auto­
matic device should be provided, which receives the 
water of condensation from the radiator coils and 
pipes, controls the pumps, obviates the objectionable 
" hammering" of the pipes, and returns the water of 
condensation to the boilel' while still hot. A device of 
this nature is made by the Creamer Steam Specialties 
Company, Jansen Hasbrouek, proprietor, of 126 
Liberty Street, Manhattan, New York city. 

The apparatus, as our' sectional view indicates, com­
prises a receptacle (into which all water froll1 coils, 
etc., drains) containing an open metal bucliet., B, 
and a weight, W, twenty times heavier than the 
bucket, both hung from the ends of a lever ful­
crumed at its middle. A second lever is fulcrumed 
at the weight end of the first lever and is con­
nected with the vertical stem of the steam vaive. 
As the water of condensation flows into the recep­
tacle and into the bneket. through the return 
pipes, tl;!e weight descends, pulling down the cor­
responding end of the lever, thereby opening the 
steam valve and automatically starting the pump. 
When the water with i n  the reeeptacle has been 
pumped out, the distribution of weight is reo 
versed, the filled b ucket now being twenty times 
heavier than the weight; hence, the weight is 
raised, the steam valve closed, and the pump 
st.opped. As the water again accumulates in the 
receptacle the bucket is buoyed up, and the ope­
ration begins anew. 

The apparatus is now in use in many large 
office buildings and institutions, in connection 
with pumps of all kinds. In old and new build-
ings it will completely obviate all those objection­
able noises in steam pipes which are occasioned 
loy the ClOllection of the water of condensation. 
Tile ret.rning of this water of condensation in its 
heated ClOndition to the boiler is another of the ad vant­
ages incident to the nse of the device. 

...... 

QUICKSILVER FOUNTAIN AT EARL'S COURT, 
LONDON. 

Mr. Charles Bright, F. R. S.E. , the well-known Eng­
lish electrical engineer, has recently devised a complete 
novelty in fountains for the Queensland government's 
show at the Earl's Court Exhibition, in which it now 
forms the main center of attraction. Its raison d'etre 
comes about owing to Queensland heing anxious to 
attract attention to mercury as an important product 
of that country, and here Mr. Bright, judging from 
the crowd which daily gathers round the fountain, 
seems to have given them an apparatus more likely 
than any to produce this effect. When it is remem­
bered that mercury has a weight nearly fourteen times 
that of water, it will be seen that the problem was no 
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easy one. In order to describe this invention in any­
thing like detail we must first refer our readers to the 
accompanying drawing. 

The mercury falls from an upper bowl about 4 feet in 
diameter to one some 7 feet below, and about 7% feet 
in diameter. This entire device is coated with black 
paint to show off the silver. The price of mercury 
runs at about 2/6 per pound as often as not-and, as 
we know, a pound of mercury does not go very far in 
bulk; thus one of t,he main considerations in view was 
to employ as smal l a quantity as possible, and any-

AN AUTOMATIC PUMP GOVERNOR AND RECEIVER. 

thing like an imposing Niagara Falls of the liquid 
metal was soon ruled out of court. Thus, the upper 
basin is filled up with cement by way of converting it 
into a flat table with some sixty-four grooved chan­
nels at 2-inch intervals round the lip to conduct the 
quicksilver in modest quantities over the edge. 

Similarly things are so regulated that there is  just 
enough mercury in the lower bowl to float a number 
of household flatirons and chunks of rock; and it is 
here that the man ill the street is impressed with the 
fact that it is mercury and not water that is s€'nt 
through the foun­
tain. 

The lower basin 
is drained off by a 
drain pipe 80 feet 
in length and 1%, 
inches in diameter, 
which conveys the 
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quicksilver to a tank con veniently placed, and, of 
course, at a slightly lower level. This tank acts as the 
means of supply to aD elevator for furnishing the re­
q uired head of the liquid mercury. The elevator is 
constituted by a number of small, stoutly built steel 
cups (S%, by 2)4), attached at intervals to an endless 
bicycle chain which is kept running t,hrough the store 
tank. As each freely suspended cup approaches the 
lower tank a tilting system enables it to pick up its 
cup ful l  of mercury. The loaded cups are from here 
led up to a reservoir tank at a height of 14 feet above 

the other, where each in turn empties its con­
tents. From this reservoir the quicksilver is car­
ried through a pipe some 100 feet in length and 
1 inch in diameter back to the upper bowl of the 
fountain. On its way, however, the mercury is 
run through a fine wire gauze filter which frees 
the running mercury from the impurities which 
superficially collect from the atmosphere. 

The 2%, tons of lIIercury employed for this strik­
ing apparatus represents alone some $2,970 in 
value. 

Each of the tanks has about 2 cubic feet of mer­
cury in it. The number of elevator buckets is 
twenty-eight, placed at 20·inch intervfils along the 
chain; and as each holds � 10 cubic inches 
(5 pounds), the supply of IliE!l'l'Jftl'y is worked at a 
rate of over 7 tons per hour. Both the delivery 
and return pipes arc lined with glass (maio."." 
red uce friction to a minimum). and the head of 
mercury in the reservoir tank is equivalent to 6 
feet above the height of the top basin. The ele­
vator is most satisfactorily worked by a 2 horse 
power electric motor of the new Langdon-Davies 
(alternating current) pattern. 

Both the fountain itself and the machinery to 
work it are lighted by electricity, and the etfeet at 
night of the spray of mercury falling, with the 

light gl istening between, is truly entrancing. The 
only gold ruedal of this show has been awarded to Mr. 
Bright for tll is highly ingenious and novel invention. 

• ·e· • 
PAPER may be rendered fireproof for making flash. 

light reflecturs or for other purposes by moistening 
with the following solution: Amlllonium sulphate, 8 
parts; boric acid, S parts; borax, 2 parts; water, 100, 
parts; sodium tungstate can also be used, and a solu­
tion of common alum is often efficacious, but it tends 
to loosen and disintegrate the paper. 

QUICKSILVER FOUNTAIN AT EARL'S COURT, LONDOB. ELEVATOR AND TANKS FOR OPERATING QUICKSILVER FOUNTAIN, 

© 1899 SCIENTIFIC AMERICAN, INC.



DECEMBER 30, 1 899. 
Our GroU'ing Trade i n  China. 

Arnerican products seern to be  gaining favor more 
rapidly in  China than those of an y other nation. The 
report of the Inspector-General of Customs of China 
for the year 1898, j ust. recei ved by the Treasury Bureau 
of S.tatist ic�, shows an increase of nearly 4() per cent 
in imports i n t o  China from the United States, while 
t h e  increase ill total  imports is less than 5 per cent. 
Our imports i nto C hina in 1898 were 17, 1 63, 312 H aikwan 
taell', an i ncrease of 4, 723,010 taels ovel' 1897, whi le  
t h ose from Great Bri tain, our most active rival i n  
O riental trade, fel l from 40, 015, 587 taels i n  1897 to 34, -
1162, 474 taels in 1 898, and from t h e  Continent of E u rope 
the 1898 imports also showed a reduction of n early 
1,000,000 tae ls.  T he i m ports through Hongkon g  are 
largely of European origin and amounted i n  1898 to 
97,214,017 taels, against 90, 1 25, 887 taels in 1897. E ven 
if a l l  the i m ports into  C h i n a  from Hongkong ami 
Macao are  of Eu ropean or igin, com bining them wit h 
those from Great Brita in  and the Conti nent of Europe, 
they show a gai n  in European products i mported into 
China in  1898 of less than 1 per cent, whi le  those fro ll! 
t h e  United States, as already indicated, show a gai n  

Fig. 4.-A BICYCLE BUILT FOR A HEAVYWEIGHT. 

of nearly 40 per cent. 'l'he value of the Haikwan tael, 
according·to the latest estimate of the Direiltor of the 
United States Mint, i� 71 8 cents. 

O u r  principal exports to Chllla  are cotton goods, 
kerosene oi l .  flou r, provisions, rail way material and en­
gines, m an u fact u l'es of iron and steel, man ufactures of 
wood and man ufactured tobacco. The Chinese customs 
servi�e, as is  wel l  known , has been for lllany y ears ad · 
'ministered by English men se­
lected for that service by the 
Chinese government because of  
their familiarity with CllstOlllS 
laws and comm ercial methods 
throughout the world. Their 
reports relating to the commerce 
of the year 1898, comparing it 
with that of previolls years, con­
tain many interesting statements 
showing the gains which Ameri­
can products are making i n  the 
iIu port trade of the empire. 

The Statistical Secretary, Mr. 
F. E. Taylor, i ll h is geneml re­
port on the COlll merce of China 
for H:!98, says : " The value of 
t he trade in cot ton piece goods 
has remain"ed practicall y station­
ary for three year�, but  there are 
certain movements i n  the trade 
which deserve attellUon .  Du tch 
goods are rapidly losing ground ; 
D utch 8heetings have disap­
peared ; they cannot keep pace 
in price or quality wi th  those of 
the United States. Manchester 
can no longer compete with the 
United States in the exporta­
tion of dri l l s, j eans, and sheet­
ings, owing to the lower prices 
at which the latter country can 
land this class of goods in China. 
White and refined sugar and 
American flour are being bought 
more freely, which, as indicat-
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ing increased ability to purchase luxuries, may be 
taken as a sign of prosperity. "  

Customs COlll missioner Huges, o f  Ki ukiang, speaking 
of the progress of the kerosene oil trade, says : . ,  The 
American oi l  still  maintains its supremacy, and j udgi ng 
by our figu res of the last two years, seems to be leaving 
its Russian ri val far ther and farther in the back­
ground . "  C ustoms Commissioner Moorehouse, 
of A moy, writes : " I m ports of American flou r  
i ncreased considerab ly, 98, 898 piculs (133� 
pounds) being consumed, as com pared w it h  
52, 089 i n  1897. Am erican flou r  can be laid 
down at a less cost t han flon r  ground local l y  
from native wheat. " Customs Com missioner 
\Valter Lay, of N ewch wang, writes : " Both 
American drills and American sheetings have 
come into great favor here, the demand for 
them having become quite phenomenal . "  Cus­
toms COlll missioner H ippisley, of Tientsin, 
says : " Th e  i m ports show a net value of 
32. 600,000 taels, or 2.400,000 taels over that of 
1897. COttOIl p i ece goods advanced from 14, -
750,000 to HLOOO,OOO taels, all of w hich is prac­

tica l ly due to i ncreased receipts of American 
makes, which now represent about  one-half 
of this branch of the trade. " 

All of which clearly i nd i cates to American 
man ufacturers and exporters the truth of 
the maxim th at " not hing succeeds like suc· 
cess ."  The success of  the American n avy 
i n  Pacific waters last year is  dou btless 
largely responsi b le for b ringing our national 
being more emph atical ly  before the half­
wakened bn yers of the Orient. Now, whi le  
we are on an upward wave, is the time for 
those havin g  good,; s n ited to that trade to 
bring them i n to act i ve compet it ion w ith 
those of Europe. And it should e\'er be 
remem bered that C h i l l a  does not yet know 
what she wants, simply because she does 
not know what exi sts. There a re countless 
articles of o u r  prod uction tlu.t w i l l  there 
find an enormons market if  their ut i l ities 
are once explained to them, of wh ich the 
Chinaman is to" day in  absolute ignorance of even 
the need for. 

An A ncient Barrel Organ Unearthed. 

Barrel organs were formerly qnite frequent i n  
English churches, and one has recently been un­
earthed in  a ch u rch near Rochester, England. It  
h as s ix  stops and s ix  barrels and is capable of  
grinding out  sixty tunes in all .  Among them are 
such archaic specimens as " Job," " Old 11th." 
The organ was operated by the sexton. 

.. 4 0 . " 
A N ovel Apparat u s  for Teacb i ng Geology. 

Strange to say, there are few pieces of apparatus 
which can be obtained in the world to-day which 

wil l  assist in teaching geology. One of the most inter­
esting we have seen was designed by Professor G. A. 
Lebou r, of D urham College of Science, N ewcastl!�-on­
Tyne, and which was p u blished in Natnre. The 
machine i s  for making folds of rock, and as JUay be 
readi ly  understood, a large n u mber of fold forms of 
rocks can be reprod uced, and the ir consequences, such 
as thrusts, faults, etc. , can be delllonstrated. 

r 

Fig. 2.-:-THE LARGEST TRICYCLE IN THE WORLD. 

42 1 
It consists of two parallel wooden rollers about 3 

feet apart and 4 inches i n  diameter. A shaf� at right 
angles t urns the two rollers i n  opposite directions by 
means of toothed bevel wheels, the shaft itself being 
driven by a worm-wheel and worm. ODe turn of the 
handle  causes only "jp; of the turn of the shaft and roll-

Fig. 3.-A BICYCLE BUILT FOR TWO. 

ers, so that a very slow motion can be imparted to the 
latter. A sheet of India rubber is firmly attached by 
a slot and scre wed to each rol ler. This completes the 
arrangement, the rol l ers being wound tbrough about 
olle en tire revo l u tion and the India rubber being thus 
stretched, and layers of cloth, clay, paste, or othel' ma­
terial are laid u pon it. The handle is  then turned in 
the reverse direction and the India rubber is gradually 
released. Folds are in this way shown slowly grow­
ing, the broad elastic band simulating the contraction 
of a portion of the earth's cou rse a nd producing various 
geological forms. Various weights may be applied 
and different effects can be obtained, thus giving an 
idea of the results which have actua l ly  been prod uced 
in nature under great pressure, that is to say, at great 

depths. 
,. . . . .. 

GROTESQUE FORMS OF CYCLES. 
We i l lustrate herewith, from Lectures pour Tous, 

some curious things i n  the way of cycle advertising 
that were to be seen at a " Great Cyclist Meeting " (as 
the programme of the affair styled it )  that took place 
recently at Holburn Viadnct, England. 

, Fig. 1 represents a gigantic 
bicycle that was displayed by 
Messrs. H. A. Lozier & Company, 
the manu factu rers of the Cleve-
land bicycle. It was, of course, 
constructed simply for show and 
as an advel·tisement of the firm's 
machines. Each wheel i s  19% 
feet in diameter and was provided 
with pneu lllatic tires 8 inches i n  
th ickness. T h e  saddle is large 
enough to accom modate eight 
men. The size of the machine 
can be j udged of by cornparison 
with the bicycle of ordinary 
dimensiolls that is seen leaning 
against the front w heel. 

Fig. 2 shows a h uge tricycle 
constrncted for the Wowenhoe 
& Riibler Company, of Boston, 
i n  order to serve as an ad ver­
tisement for the new rubber tires 
ot the Vim system. It was cap­
able of carrying eight cyclistI'. 
The two driving-wheels are 1 :3  
feet in  diameter, the steerin�­
wheel 7� feet. The wood en 
rims were provided with rnbbel' 
t i res 14 and 16 inches i n  thick­
ness. Each driving- wheel hub 
is 16 inches i n  length. The steel 
spokes are one-fifth of an inch 
in diameter. The whole machine 
weighed 2, 236 pounds. 

Fig. 3 represents a bicycle 
called " The Sociable," devised 
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by a German, Herr  Karl Jatho, and ridden by him­
self and sister. Its driving- wheel is  8'2 feet i n  d i a­
meter and covers a distance of 19 '6 feet i n  oue revolu­
tion_ The steering w heel is 16  i nches i n  diameter. The 
weight of the machine is  112 pounds. 

Fig. 4 shows a bicycle especial ly  constructed to w i t h­
stan d  the weight of the heaviest bicyclist  i n  the 
world-a man named Gri mes, who is  said to t ip  the 
scal es at 567 poun ds, and who is 6 feet i n  he ight, with 
a girth of 62  i n ches around the chest and 22 around 
the calves. His  muscles are said to be as hard and 
firm as those of a well-trained athlete. H e  rides a spe­
cially bui l t  w heel. 

• • • • • 
Tlscllendorf a n d  tile Sinaltic M a n u scrlpt. -

Tischendorf (privat-docent at  the  U n i  versity of  
Leipzig i n  1840) went  down i n  1844 to  Mount  Si nai 
searching for Biblt1 manuscripts, finding, in  so meth ing 
like a waste-basket, forty-three cast-off leaves from an 
Old Testament manuscript apparently of the fifth 
century and now, as " The Codex Frederico·Augusta­
n us " (after the then King of Saxony), the property of 
the University of Leipzig. 

The study of the find whetted his appetite ; and , i n  
1853, he returned to Sinai, looked a s  careful ly a s  per­
m i tted through the w hole monastery, but found no 
trace of further manuscri pt (the monks having mean­
time waked up to the possible  val ue  of his fi rst batch ). 
He d i d  not dare magnify values ; h ence w o u l d  not ask 
for them. He therefore departed, havin g  seen used i n  
the binding o f  a book only t w o  o r  t h ree l itt le  b its of 
a continuation vf his original find.  

The publ ication of h is  first forty ·three leaves cre­
ated a tremendous st ir  i ll E u rope an d aroused t h e  
jealousy of other paleograph ers t o  
i t s  extreme pitch : s o  t hat h i s  fai l u re 
i n  furt her discoveries i n  the trip 
of 185il h e  attri buted to some Eng­
l ish mau's or Frenchman's having 
forestal led h i lll . Years pass i n g  and 
t h e  sci ent ific  societies' journals  
maintai n i n g  s i lence, he determined 
on a ret u I'I1 ; this t ime beari ng a 
large s u m  of money and full  cre­
dentials f r o  m the Emperor of 
Russia, the tem poral .head of the 
Greek Church, to which belonged 
the monastery at Sinai and its 
mother monastery at Cairo, Egypt. 
Reach ing S i nai early in 1859, he 
studied the JIJop astery's architect­
u re and searched i t  thoroughly for 
leaves of t h e  expected manuscript, 
finding not h i n g. Despondent, he 
ordered his camels ; b u t  on the eve 
of depart. ure, i n vited to the  monas­
tery ste ward's cel l ,  t he stewurd took 
from his shelf a book, rol led to­
gether and tied in a red silk hand­
kerch ief, and handed it  to TIsc!Jeu-
dorf as . . .  someth ing he  had fou n d  
lying abou t ." Tischendorf d iscovered it  to be the 
man uscri pt he  h ad been fi fteen years hunting, ex­
amined it rapid ly, saw before h i m  the whole of the 
books of the New Testament, the letter of Barnabas 
and that of the Shepherd of Hennas. Prior to that time 
the letter of Barnabas had not been found complete in 
Greek. 

H o w  the monks voted down the propo&ition of Tis­
chendol"f to surrender to h i m  the S inai [ ic man uscript ; 
h is  journey to Cairo and the repetition of h is demand 
to the mother monastery there ; the transmission, on 
the latter's order, from Sinai  to Cairo of the manu­
script ; 'l' ischendorf's copying it, with the aid of two 
Greek scholars, undel' surveiilance of the Cairo au­
t horities ; his final request for the original as a gift to 
the Einperor of Russia-is matter of h istory. The 
death of the archbishop delayed proceedings ; the  
action sought demanded comp leteness i n  the m o n kish 
fraternity as an organ ization ; and ten months frolll 
the fi u d i n g  of the man uscript they had elected a new 
arc h bishop and were ready to  give the precious docu­
ment, which was done, with due solemnity, in t he pre­
sence of the consul-general of Prussia and the monks. 
As a return gift the Emperor of Russia a warded, by 
mutual agreement, five thousand and two thousand 
rubles, respectively, to the monasteries at Cairo and 
Sinai,  besides conferring decorations on the chief m o nks. 

For three years Tischendorf almost ate, dran k and 
slept this  Codex S i n aiticus-a treasure such as  the 
C h u rc h  had not known before, the fi rst great uncial 
w rit ing contain ing  the whole of the New Testament. 
H e  went over l ine after line, colu m n  after colullln ,  
page after page, making a fac-simile print, wherein 
he used five d i fferent sizes of letters made to corre­
spond to sizes found in the manuscript, over which he 
wOl'ked from 1859 to 1862, when the four vol umes were 
published in Leipzig under the auspices of the Em 
peror of Russia. He printed a title page for their ap­
pearance at the celebration of the mi l lenn i al year of 

* Abstract of a lecture at Haverford College, Haverford, Pa. ,  by Prof. 
Caspar Rene Gre!(ory, of the Theological Faculty of the University of 
Leipzig. 
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the Russian empire ; but  jealousy circumvented this  
use of the volu mes. '.rh ree of the volumes coutained 
the text proper ; while the fourth included many plates 
-beauti fu l  Iac-similes of the d ifferent kinds of writ­
ing fo und in the Codex S inaiticus. In  the first part 
of the fou rt h  vol ume he went over it l ine by l i ne 
and letter by letter ; and w herever there was any 
pecu l iar readi n g, any double writ i n g-when a man 
h ad scratched out a letter with his knife and written 
another letter on top of it-he would say, " On th i s  page 
and this l i n e  yo u  wi l l  see that letter ; and that letter 
was original ly this letter, and that was scratched o ut 
and this  was put  i n . "  

I n  1863 T i schendorf made a smal ler edit ion o f  the 
New Testament part. He also made an edition in 
1865. The or ig inal Codex S ina i ticus to-day rests in 
the Russian I m perial Library. 

When he had published the Codex Si l lait i cus, he 
applied to the  Pope for permission s i m i larly to edit 
the Codex Vat ica n u s-a man uscr i pt probabl y  fmlll 
the fou r t h cen tu ry-th at for centuries had l a i n  i n  
t h e  Vatican Library, a n d  access to  w h ich had been 
denied to all. He publbhed about  1867 a part ial  
edit ion of the  Vatican JlIan uscript. 

The S i n ait ic man uscript  i s  made up of leaves 18 
inches broad and about 18  h igh, each page having 
fou r  n arro w  colu m n s  about 2 inches broad. T h e  
Vatican man uscri pt has three col u m ns on  a page. 
Books were formerly i n scri bed u pon rol ls, w h ich in a l l  
probabi l i ty were used unt i l  long after the t i llle of  
Christ. Books with leaves were probably i n vented 
about the beginn ing of the fourth century. '1'h e  C hris­
tians, in con n ection with t h e i r  Jewish learni n g  with 
reference to the Old  Testament, were probably the 

Fig. l.-A GIGANTIC BICYCLE. 

first men who wanted to make quick references, to 
a very great extent, to a large n umber of books ; and 
t h is doubtless i mpelled one of their n umber to devise 
the present form instead of the cum brous rol ls ,  40 to 50 
feet long (and not all the books of the Bi ble could be 
put  upon one roll), which they had been obliged to 
rol l  u p  and u n roll whenever they wanted to compare 
different passages (e. g. Matthew i .  and Matthew xvi . )  

The Codex S i n aiticus and the C odex Vatican us are 
probably the o ldest books with leaves of which we 
know. The text is  nothi n g  l i ke the Greek Testament 
as i t  i s  read to-day, w hich has been pol ished u p  in 
many ways. The scribes did not always w rite off the 
manuscripts j ust as they had thelll before them. One 
mi�ht say, " I  know better about that . .I h ave heard 
something more about what Jesus said at that t ime ; "  
or, at t h e  beginning of the  second century, one would 
say, " My father told me something else abo u t  t h at." 
Thus the text was changed in one way or another, 
and thus these old manuscripts show what we call an 
o ld text. 

The old manuscripts were written altogether in 
capita.l ( "  u ncial " )  letters straight ahead, without any 
division between the words, the reader takll lg time 
to make the division as he read . There are no Greek 
man uscripts, but the very youngest, that are good 
about div id ing the w ords exactl y  from one another. 
We ha.ve one or two m an uscripts i n  Greek written in 
connection with the Lat in  manuscripts ; and they 
were careful  to put a point in between each two words. 
Those were for Illen who knew j ust as l i ttle as possible, 
or nothing at all,  about Greek ; and it would happen 
occasional ly  to a scri be copying a manuscript that he 
put a point  right in the middle of  a word, t h i n k i n g  
the word h ad stopped. This  Codex S inaiticus became, 
then, after Tischendorf had edited it  and had care­
fully tabulated all these errors, one of the mainstays 
of New Testament cri ticism ; and from that day to 
this there has been no Greek manuscript found that 
has, in any way, taken its place. 

The Codex V aticanus and the Code;x 3!inaiticus are 
tae two J!l!.aBli8oripts to which we are obliged most to 
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refer respecting the New Testament. Both contain 
errors. Should we take such a man uscript and print 
right straight off w ithout textual criticism ? The 
manuscripts of the classical authors can be counted on 
the fingers as a ru le ; but in the case of the New Testa­
ment we to· day have some three thousand Greek 
manuscripts as its basis ; and there probabl y  exist i n  
the world t o ·  day some t w o  or three thousand more of 
man uscripts that we have not yet collated . A Chris­
tian wants to have his  New Testament j ust as scientific 
as he call . We h ave Browning, Dante and Shake­
speare societies. People want to know w hether their 
favorite author wl'ote this word, or that word, in  this  
way or that way, and whether Shakespeare has been 
misrepresented in certain passages. So, as to a Scrip­
ture writer, we ask whether he said this Greek word 
9r that Greek word ; we ask whether this fits i n to the 
matter of the text or not ; and we are working ve l'y 
h ard to get the proper text of these books. A Chris­
tian m ust be at pains to have the very best possible 
text of the New Testament ; he m ust not be satisfied 
with an " i "  that is not dotted, with  a " t "  that is not 
crossed ; he m ust not be satisfied to have any word i n  
that Testament other than as good and as accurate as 
it can be made. 

With the ad van ces of palreography and philology, it 
is  possible for us to mal,e a New Testament text better 
than any text which existed after the New Testamell t 
text had passed fifty years from the origi nal-after i t  
was n o  longer possib le  t o  take t h e  words frolll the 
original-to read them from the origi nal page. 

,. . . . . 
The History of A plle ndlcltls. 

The entire l i terature of appendicitis down tv the 
year 1899 n UIU bers no less than 2. 500 
articles, books, etc. , and in a recent 
lI u m ber of The Med ical Record HI'. 
George M. Edebohls,  A. 1\! . . M. D . ,  
has  a most i nteresting  rev iew on 
the " History and Literature of Ap­
pendiciti s ."  H e  says i ts  early h i s­
tory cannot be t raced owing to t h e  
fact that it was con fused w i t h  other  
d iseases, Probably the  first  re­
ference to it dates froUl 1642. As 
late as 1838 the knowledge of the 
existence of append icitis was by no 
means general. In 1846 cases began 
to be reported . The inauguration 
of lllOdern su rgical treatment of 
appendicu lar abscesses did not cOllle 
u n t i l  1867, and the first recorded 
operation on the appendix was 
planned and executed on August 24, 
1883. The earl y operations COIlI­
monly ended in fai l u re. The first 
successful  re moval of the appell cl i x  
was performed on May 8 ,  1886. 
Since that t ime the number of suc-
cessful  operations has greatly  in­
creased u nti l .  while now i t  is re­

garded as a serious, it is by no means a fatal oper­
ation. There is m uch popular Ju isconception as to 
the origi ll of append icitis, and D r. Edeboh ls gi ves 
interesting acco u n ts of some things which have been 
found in the vermiform appendix, frolll which it wi l l  
be seen that the grape seed i s  by n o  means the 
comlllonest form of in jury. Coprol iths have been 
fou n d  by everybody who has had much to do with 
post 1ll0rtelll i nvestigations or with operations on the 
appendix .  Next to them p i ll S  h ave been the foreign 
bodies Illost freq uent ly met with.  O t her things found 
are grape seeds, m elon seeds, a chocol ate n ut, a 'grai n  
o f  oat, cherry stones, raspberry seeds, prune seeds, 
orange seeds, date seeds, tomato seeds, fru i t  ston('s, 
h uckleberry se eds, blackberry seeds, hazelnut she l l ,  
a piece of chestn u t, pean u ts, hai l', bristle, a glazier's 
point of z inc, a globule of solder, a geJatine capsule, 
a piece of bone, a piece of screw nai l ,  a r ifle cartrid ge 
and the fi n  of a fish. This paper also shows that fou r  
p e r  cent of a l l  women have appen dicitis, and they are 
a very l itt le  more liable to the d isease than m en. 

• I e  • 
'.1'0 O u r  Su bscriber ... 

With the present  issue, the SCIENTIFIC AMERICAN 

closes the fifty-fou rth year of its existence. It is only 
fai r that we should call the attention of our  readers to 
the fact that the sending of the paper is discontHlUed 
at the end of the su bscri ption year. We therefore beg 
those whose subscriptions expire with this issue to 
remi t  promptly in order that the paper may be received 
without interruption. 

Read ers of the SCIENTIFIC AMERICAN who are sti l l  
u n famil iar with our  other pUblications can receive 
sa m ple  copies u pon request. When the ScniNTIFIC 
AMERICAN and SUPPLEMENT are taken toget her, a 
special d iscount is made wh ich places the two papers 
witbia the reach of all .  

. . . . ' . 
1'1' is said that i n  Japan extensive prepara'tions are 

being made for lighting rai l way cars b y  acetylene �as. 
According to The Railway Review, the carbide is to 
be manufactured by a native concern. 
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H o p  Picker Wanted I n  England. 
To the Editor of the SCIENTIFIC AMERICAN : 

As you from time to t ime publ ish I i�ts of various in­
ventions wanted, I thought you m i ght l i ke to know 
that in this county, Kent ,  a great many people are em­
ployed in  the hop picking �eason to pick hops ; and in  
a year such as  the present, when hops are very  ab und­
a �t, there is a great d ifficulty i n  gett ing enough hands 
to do the work, and as a consequence, the crop often 
d rops off before i t. can be picked , and is  wasted. It 
seems to me t hat. t lwre is an open ing  here for a ma­
ch ine to do t. he  hop-pick i n g', an d it  lIIay be that Ame­
rican ingen u i t y  might  be able to supply  t his. 

WALTER WINANS. 

Surrenden Park, P lu ckl ey, Ashford , Kent. 
• •  ft • •  

P ublic I nt " res' I n  t h e Navy. 
To the Editor of the SCIENTII<'IC A MERICAN : 

Please accept my than ks fOI' t h e  trou ble you' have 
taken to give me the informat ion I desired regarding 
the use of Krupp or Harve y i zed armol' on t.he battle­
shi ps of the " Mai n e " and " N e w  Jersey"  classes. 

I have fol lowed w i th keen i l l te l'est and appreciation 
the efforts YOll have made toward the i mprovement 
of  our navy, both by stimulati ng popular i nterest in 
the matter and by well t i m ed criticism of depart men tal 
plans, e. g" in the cru isers of  the " Den ver " class, 
and the n e w  monitors, and  feel t h at you are accom­
plishing much toward secur ing  t.he general adoption 
in  these m atters of the standard of excel lence which 
should obtain,  v iz . ,  that the very hest Illay su ffice for 
us, but t h at n oth ing less wi l l .  

Hoping that you wi l l  consider that t h e  data which 
you hR\'e I;: indly procured for me contri buted to the  
furtherance of your o w n  wishes i n  these respects, 
bel ieve me, Faithfully you rs, 

EDMTJND M. PARKER, 
Boston, December 7, 1899. 

A utomo biles at ' h e  Paris EXl.OI.ltlo n .  

It h as been virtually decided that t h e  ad m i n i stration 
of the Paris Exposition of 1900 will  i n trust to the A u ­
tomobile Club o f  France t h e  arrangements to b e  made 
for the automobi le part of the Exposition. 'I' his w i ll 
occupy the a n nex which is to be formed i n  the Vlo. . .  
cennes Park. The sum of 100, 000 francs has  beeu al ­
lotted to the section of autolllobiles, and it is expected 
that a brilliant display wi l l  be the I'esu lt, w i th a series 
of races and other competitive tests between the d iffel'­
ent types of automobiles. 'rhe s u m  mentioned wi l l  be 
'expended under the d irection of the cl u b, and will be 
devoted to the establ ishment of race tracks and stands 
and for the dist.ribution of prizes. To these prizes will 
probably be added the distribution of medals .and di­
p lomas by the ad ministration of the Exposition, The 
principal events wi l l  be four competit ive tests for 'auto­
mobi les of al l  types. These wil l  be classed as fol lows : 
1_ Private automobiles of all descri ptions, such as 
coupes, phae tons, etc. 2. Cabs and simi lar vehicles, 
w hose l i m i t  of WE'ight 'is 500 ki logrammes. 3. Heavy 
automobiles, such as transportation an d delive l'Y wag­
ons, weig-hing up to 1 ,200 k i log'raul Illes. 4. Light veld­
cles of. all kinds. For the use of the electric automo · 
biles. a special generatin� stat. ion wil l  be erected near 
the Park, where all faci l i t ies for charging the acciu.D u­
lators wi l l  be provided. Besides the tests above men­
tioned, a series of lon� d i stance races will be organized, 
starting at the Park and mak in� a series of ci rcular 
routes n ear the city. A un ique ft!ature of these races 
w i l l  be the establ ishment of an electric ind icator, con­
sisting of a lar�e board upon which the route is  traced, 
over which wi l l  be moved electrical ly  a series of mi­
nute autolJlob iles. reprod ucing exactly the position of 
the veh icles. Besides this,  news will be brought by 
optical and by wireless telegraphy, 

• • • I • 

THE total production of tin in 1898 has been esti­
mated at 77, 300 tons ; in 1890 it  was but 55, 100 tons. 
The gl'eater part of the tin cOllies from the Malay 
Peninsula, which furnishes 60 '6 per cent, nor, counting 
the Dutch East Judies, which give 19 per cent . Fol­
lowing this com p.  Austral ia, with 7 ' !) pel' cent ; Corn­
wall, 6 ' 1 ; and Bol ivia, 7'9 per cent. It way be re­
marked that forty years ago Cornwall furnished 50 per 
cent of the total. The most productive region is that 
part of the Malay Peni usula extending from Burma 
and Siam to Sumat.ra. A considerable proportion of 
tht! tin which i s  takt!u fl'OIll th i s  region  i s  carried i nto 
C h ina, and thus eScape!! the control of statistics. In 
the Austral ian region the chief  center of prod uction is 
Tasmania, The princi pal consumers for 1898 have 
been the United States. 25. 000 tons ; <ireat Britai n. 
13,000 ; GerlUany, 14,500 ; and France, 8, 500 tons. T h e  
exporta.tion o f  t in plate from Great Britain has been 
251 ,769 tons, and that cou ntry consumes 150,000 tons. 
The produc tion of America for the year is estimated at 
327,000 tons. The total production of tin plate is esti­
mated at 750,000 tons, and the tin required for it.s 
manufactur� reaches 20,000 to 20,000 tons. 

Jeitutifie �mttieau. 
Sclen.", N ote •• 

A famous Italian fa�ter has been ·unmasked at Rio 
de Janeiro. A physician found that he used fibrous 
meat compressed into the smallest size, and this, i n  
con nect ion w i t h  a small  quantity o f  mineral water, 
was enough to prevent starvation. 

The new Victoria and Albert Museum, as the old 
So ut.h  Kensi ugton Museum is now called, is having a 
new b u i ld i ng constructed. The frontage on C I'om weli 
Road is 700 feet, The area of the new buildinl'ts will 
be equal to the w hole of that covered by the existing  
m useu lUS, inclUdi ng- temporary sheds on the  west sid� 
of the Exhibition Road. 

It is an extraord i n ary fact that up to the present  
time dead animals were left to  decompose on the Paris  
st.reets, as  there were no faci l i t ies ' for removing them .  
The Prefect o f  Pol ice has at last taken steps to have 
such nu isances removed on application. The cost is 
not to exceed $1. 'r his is  to be paid by the appl icant. 
This seems a rather extl"aordi nary sani tary regulation .  

Excavations carried on a t  Beneventum, under the 
direction of Prof. Baccel l i , have revealed in  perfect 
preservation a theater as large as that of Pom pe.y or  
Mal'cel lus at Rome. This is ,  says The British Arch i­
tect. quite the most i m portant discovery of the official 
searches in recent years, though in Rome and at Pom­
peii something noteworthy  is uneal·thed almost every 
day. The theater is bui lt  of great blocks of traver­
tine. 

The necessity of  mechan ical vent i lation in the case 
,of crowded rooms and the i mportance of natm'al ven­
tilation was s h o wll at a recen t  Sanitary Congress. 
The gain by in trod ucing good ventilat ion in offices 
where c lerks a re crowded together would doubtless be  
even more marked than in  the  case of the theater. It  
is usual lv  considered that 1 . 000 cubic feet of ail' an 
hou r  is  �hat is requi red by a s i ngle person,  but at the ' 
Opera H ouse at Vienna the figure was 1600 cu bic feet. 

An unerri ng i ndex of prospel"ity in the  West is found 
jn the ret urns of the smaller col leges, whose cl ientele is 
drawn for the most part from the farming com m uni­
t ies. 'I' he tuition fees and (�ost of I i vin�  at the8e in­
st itutions are small ,  which,  when coupled with the in­
c l'eased prosperity of  the West, accou nts i n  part for the 
long lists of students. Ohio h as S9 of these i n s t i t u­
tions ; I l l i nois, 31 ; Iowa, 23 ; Indiana, 14 ; and Michigan, 
i 1. -�:-" I !  �!� valuabl.e work. and do not compete to 
any great extent with t ile great universIt ies. 

The shape of Porto tieo on our maps i s  aggressively 
square, un natural ly  mathematical , and is an t'xception 
among islands, wh ich are apt to be of  most i l'regulal' 
shape ; and our new possession is now uei ng charted 
anew, and the appearance of it  011 the ne w maps w i l l  
b e  something o f  a tmrprise. The  appearance o f  the 
east coast l ine will  be profoundly modified , Before a 
twel vemonth wil l  h ave elapsed, the shape of the queer 
parallel ogram will be changed, The straight up and 
down east boundary wi l l  prove to slope off grad ually 
to the northeast. It  i s  considered that this error in 
the shape of the island was due partly  to lack of 
scientific knowledge on the part of the Spaniards and 
partly to a desire to keep commercial rivals at a dis­
tance. 

T h e  coming performance of the  .. Passion Play, " 
w hich should be begun on May, 23, 1900, is now begin­
n ing to attract public attention. Those who had the 
great pleasure of ' attending the play in  1880 or 1890 
were surpl'ised by the artless simplicity of the native 
inhabitants of t h is l i tt le Bavarian vi l lage. If they 
should visit the town to·day, however, they would find 
that al l is changt!d. The old stage is all that remains 
of the theater. A gigantic steel framewOl'k is now be­
ing erected to shelter the aud ience. It re11l inds one of 
the cam p l1Ieeting tabernacles and con vention halls in 
America. I nstead of bi l leting strangers upon the in­
habitants, as was formerly the custom, extensive p re, 
parations are being made to . entel·tain them, and the 
tal k  of the town is how many foreigners w i l l  be ind uced 
to visit Ober·Am lllergau d uring the pel'iod of the play, 
The names of the actors have not been annou nced as 
yet. 

The London Lancet has sounded a note of warni ng 
against the  dangers of high alti tudes for elderl y people. 
If at a height of more than 4, 000 feet to 5, 000 feet above 
the sea level a certain  amou nt  of strain is put on a 
normal heart, and by a rise of p l'essure indi-rect ly also 
on the large reripheral arteries, IIl Ust not th is  action 
be m u l tiplied in the cases of  heart <trOll hies 01' i n  the 
eases of arteries with thickened or hardeneD. walls ? I t  
is  specially the  rapidit�· o f  t h e  change from o n e  alti­
tude to another wh ich must be considered as a cal l 
made upon the contractibility of the small arteries on 
the one hand, and on the amount of m uscular fOI'ce of 
the heart. on the other hand, and i f  the structures in 
.question d id  not respond to this ' call ,  rupture of an 
artery or di lation of the heart may ensue. I n  the 
case of people total ly  unaccustomed to h igh altitudes, 
it  is desirable to take them uy degrees, in  two or three 
stages, with a stay of one or two days at the intermedi­
ate places. 

Englo..Jerlng Note._ 

There are 2, 090 miles of railway open for traffic in 
New Zealand. 

'rhere are 10,000 m iles of rail way now in operation 
or u nder const ruct ion in Africa. According · to  T h e  
Engineer, alread y 1 . 400 m i les o f  l ine  north west fro l l l  
Cape Colony an d 1 , 100 l u i les 80uth west f l'om Cairo I1 rl '  
complete, the i ntermed iate d istance being about 3. 00' , 
m i les. 

One of the old Stockton & Darl ington engine drh'e l'> 
has j ust retired' from active sel'vice. He  has been a l l  
engin e  driver since 1853, a n d  in  t h e  fort.y-six years has 
t.raveled neal' ly 2, 000,000 m i les on the footplate of his  
engine. 

Metal never rusts in the waters of Lake Titicaca. 
A chain or an anchor can ue left i n  i t  two weeks, aOlI 
will be as clean and bright as w hen i t  came from the 
foundry, which is pl'obab l y  owing to the action of some 
of the chemical salts in t h e  water. 

A n  am llsing story comes f!"Om t h e  Cape and is told 
uy 'rhe Engi neel'. T h e  statlon master at a j u nction 
on tht! way to De Aar was noti fied o f  a .. goods trai n " 
arri v i n g. It call ie and di��OI'ged, 1 I0t goods, but armed 
marine�. Later on steam ed up an ar lll ort!d trai n with 
bluejackets and havin� guns covel'ed with a tarpau lin 
and i ron ical ly  labeled • .  Fru i t ."  

The FI'ench m i l itary author ities are plan ning the 
creation of six rai l way re�i lIlen ts, The war i l l  the 
Transva.al has �hown what an i m portant part rai l way 
operations w i l l  play in all future conftict�. According 
to 'rhe Rai l way Revie w, the regi ments will be recrui ted 
al i lOn� rai l way employe!!, and they wil l  be drilled in 
r u n n i n g  t ra ins, repairing and destroying tracks, tele­
graph ing", etc. 

An acetylene gas plant has been erected at Assam, 
w h ich shows that the ea�e with which this  gas can be 
gen erated f l'om calci u m  carbide should gain for it  wide 
favor in pal·ts of  the world w h ere i t  would be impos­
s ib le  to have a gas or electric l ight plant.  The lack 
of a good i l l u ll l inal l t  i s  of  te l l  felt severe ly  by colonists 
and others in far-a way parts of the world, and acety­
len e is a weicoll le relief f!"Om kerolSene o i l  and cand les. 

In lIIost d i n i n g  cars the kitchen is situated at one 
end of tht! car,  open ing i nto a passageway inside of the 
car, and the tu mes of cooking and occasional ly  smoke 
are wafted into the car w hile passengers al'e at the 
table, but all of the d i ning cars of the  New York 
Central are being constructed so that there wil l  be no 
o��i�g . from Hie ldtchen to the in terior of the car, 
'rhe only approach to and eltit frOID the kitchen is by 
way of the platform vestibule, about half of which is 
made pal·t o f  the kitchell , 

. 

A s imple method of getting rid of supeif! lll.)Us ob­
solete railway rol l ing stock has been adopted lit· a 
foundry i n  Michigan w here a large n u m ber of cars 
were recei ved from a rai lway company. TQe only 
part of the cars wort.h saving was the metal, and the 
pmblem was to sepal'ate it from the timber at small 
cost. T wo incl i nes were b u i l t ,  and two trains of cars 
w ere released at the top of the i ncl ine  and allo wed to 
col l i d e  at the bottom.  T he wreck was then b urned 
and the i ron collected� 

At the new Boston Terminal Station a test was re­
cently made with the ai r' p u m ps of locomotives to op­
erate the electro-P l leumatic i n terlocking system of 
switches and  signa ls. As T h e  Rai l way Re\'iew says, 
any stoppage of the  signal ing system i ll the new 
station would  cripp le  the E'nOI'mous traffic, and would 
probably affect. 100,000 su burban passengers, so that 
the utility of the  test is e\·ident. P u m ps were used on 
three locomotives for the  test, The  pressurt! was car­
ried to 90 pounds pel' sqnare inch, and 122 cyl inders, 
148 semaphores and 283 switches IVere t11 1"0wn . As the 
a ir  com pressor plant is i n  d u p l i cate, it is not probable 
that there will ever be occasion to resort to the use of 
locomoti ves. 

Dr. Lud wig Mach has successful ly alloyed aluminium 
with magnes i u m  and thereby obtai ned a componnd 
which can be worked l i lte brass, an d wh ich is l ig-h ter 
sti l l  thal l al u m i nium.  says The I ron Age. The densi ties 
of the two metals al'e : Magnes i u m, 1 '75 ; alu minium, 
2 :75 ; they both melt  at ·  800° C. , and their  d i lations 
amount to  0 '023 and 0 '027 111 111 : pel' meter and per de­
gree Centigrade. The metal l ll l'gical properties de, 
pend upon the composi tion of the al loy. A 10 per 
cent magnesi ulll al loy resembles z inc. a 15 pel' ' cent 
alloy is  l i ke brass and a 20 per cen t l i ke a com pound 
bronze. ' The al loys can ue soldf'red, i t  i!! stated, though 
that. poi nt does not ap pear to be fully sett led, I{eep well  
i n  d ry and damp air atl ll  gi ve good casti ngs. The 
alloy is al most as w h ite as 5; i 1vel' and so harrl t hat it  is , 
poss ib le  to cut aluminiulIl with a sharp·edged piece of 
1 1Iagnal i u Ill. It can be turned, bored, etc .• quite as 
well  as brass, and clean and neat th reads of � mID. 
p i tch can be cut with ease. It does not file so readily 
as u I'ass, but i s  superior i n  this respect to copper, zinc 
and aiuminiu lll .  Magnalimn is suitable for len!! mount­
ings, and wOllld make good divided circles and arcs 
for inst ruments in wh ich light weight is a considera­
tion. If bought by vol ume, it is a l ittle less expensive 
than brass. 
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TilE RECONSTRUCTED CRUISER " ATLANTA." 

Not the l east i lli portant branch of the work accom­
pl ished by the Bureau of Conet!'�,ction and !tepair is 
that of reconstructing, or what we lll ight call rej u ven­
ating, the older cruisers of the navy. For obvious 
reasons t h is work is not so 
attractive or so much in the 
public eye as the construc­
tion of u e w  battleships and 
cruisers, al though i t  is in its 
way quite as illl Portant.  T h e  
reconstruction of our earl ier 
ships, which is being steadi ly 
and very ably carried out ,  
chiefly by Naval Constructor 
Bowles at the Ne w York 
navy yard, s a v e s many a 
good sh i p  from being rele­
gated to the reserve l ist , if 
not to that of the obsolete or 
condelll ned. The latest cruis­
er to be thus overhau led and 
refi tted is the " Atlanta, " of 
wh ich we present i l l ustrations 
on the first page of this issue. 

the wooden decks, 
bulkheads, and fur­
n iture . We p resent 
two i l l ustrations of 
the captain's room 

Th e • .  Atlanta " was one of 
the three first vessels to be 
built for the new navy. As 
launched , she was a senl i -pro­
t.ected c\'ll iser of 3, 000 tons 
displacement and 15 '0  knot s 
tr ial speed. Her protective 
deck of 1 Yz-inch steel was only 
partial,  and covered merely  
the en gines and boiler spacf's. 
t h e  ends of the vessel being 
u l l p rotected. This is a me­
thod of con struction whose 
faults are so ob v io us t h at it 

REAR VIEW OF DOOR, SHOWING ELECTRIC 

MOTOR CASE, WITII HAND ·OPERATING 

CRANK SHIPPED . 

has been abandoued for a n umber of 
years, although we regret to see t h at it 

has been adopted once more lin our six 
n e w  cr uisers of the " Denver " class. The 
original armament of the . .  Atlanta " 
consisted of two 8 - inch guns carried on 
the mai n deck beh ind shields and six 6-
inch guns mounted in broadside on  the 
main deck with i n the s upel·structure. 
There was also a battery of sllla l l  rapid­
fire guns. 

FRONT VIEW OF W ATERTIGIIT DOOR, SHOWING 
RAISING AND LOWERING GEAR AND ELECTRIC 

CONTROLLING DEVICES. 

w h i c h strikinl:ly i Ilultrate 
the changes that have been 
made. One of these repre­
sents the cabin as origi nally 
fitted. It shows the wooden 
bulkheads and elaborate pan­
e ling, both outboard and on 
the ceil ings and b u lkheads. 
and the characteristic heavy 
furn iture. All of this wood­
work was more or less, and 
generally m 0 r e than less, 
h i  g h 1 y inflamllJable. In 
the process of refitting, the 
wooden bulkheads were re­
moved and the panelings 
stripped frolll the ceiling and 
from the outboard turtle­
back. Their place was taken '
by corrugated metal for the 
bulkheads, a coating of cork 
paint for tbe ceiling, and a 
covering of asbestos on the 
outboard walls. The wooden 
furniture is replaced by fur­
n iture of metal, one p iece 
of wh ich, a n eatly designed 
roller- top desk, is shown in 
the engraving. The asbestos 
sheathing possesses the re­
quirements of a non-conduct­
ing, incombusti ble, spl i n ter­
proof covering. The asbestos 
fi re-felt is laid over wire cloth 
w h ich is attached to a frame­
work of l i ght angle-bar, car­
ried bet ween the sh ip's 
frames or bulkhead sti ffeners. 

T h e  wOl'k of reconstru..::i01l- h as been 
v ery complete. The Gid horizontal, CODl­
pound engines !-.ave been changed to 
triple-expal"!:;ion by the add ition of a 
h igh pressure cy l in der. At the same 
time the eight old, s ingle-ended, Scotch 
boilers have been rem oved and replaced 
by two single-ended Scotch boi l ers and 
four Wi lcox & Babcock water- t u be boi l­
ers, the Scotch boilers carryi n g  180 po unds 
of steam an d the W i lcox & Babcock 250 
pou nds . This change has not  only great­
ly increased the boiler capacity, but it 
has reduced the bul k of the installation 
sufficient ly  to allow the construction of 
an athwartsh i p coa l bunker, which will 
increase the total coal capacity of the 

vessel by 80 tons, or about 17 
u. S. S. " ATLANTA"-CAPTAIN'S CABIN AFTER FIREPROOFING. 

The felt is fiush w i th the  sur­
face pf the fram es, or t he edgf's of the 
an gle-bars, and asbestos m i l l  b o a r d .  
th ree- eighths of an inch th ick, is placed 
over the fire-felt to secure a smooth, hard 
finish ,  and it is he ld i n  posit ion by gal­
vanized iron moldings. The m i l l board 
is coated with sizi ng to preven t absorp­
tion, then painted with white enamel and 
striped with gold, the result being a 
pleasi ng  panel effect. The asbestos sheath­
ing has a l i ght, cheerfu l  appearance ; it 
is warm in winter, cool in SUlllmer, an d is 
free from the " sweating " which is such 
an i n superab le objection to the use of 
the plain steel partition. The changes in 
the captain's cabin are typical of  tbe 
work which has been done throughout 
the whole of the officers' quarters. One 
notable change which i s  conducive to 
convenience and cleanliness is  the design­
i ng and putting in position of a foldinl' 
metal berth, which in the daytime can 
be folded against the wall and screened 
by a cu rtai n .  For reasons which are 
only too well known to tho�e who sleep 
at sea, the s u bstitution of an open and 
accessible metal bel·th for the old, fixed 

wooden bunk will  be greatly appreciated . 

per cell t .  These ch anges are 
expect e d  to result in an in­
crease of the vessel's speed 
from 15Yz to 17Yz or possibly 
18 knots speed. 

'fh e  sh ip's mai n  battery. 
which was formerly of the 
short -caliber, slow- firi n g  typ!', 
h as been entirely renovated. 

All of the guns, including the 
two 8- inch bow and stern 
weapons, are of the rapi d ­
fi l'e type, the sigh ts bei ng 
lllounted upon a s leeve i n  
w h ich t h e  gun recoils and 
the breech mechanism being 
brough t t ul ly  up to date. 
Although the n e w  8 - inch guns 
are not offic ially known i n  
our navy a s  rapid-fi re, they 
do actual l y possess the cbar­
acteristics w h ich lllark the  
!<o-cal led rapid-fire guns  of  
t i l  i s  size i n  foreign navies. 

'1' he l essons of the l ate Woar 
ll ll ·. e been turned to  good ac­
count in the work of  recon­
struction, for the " Atlanta, " 
on and above the main deck. 
is absolutely stripped of com­
bustible material ; a ri d  if she 
is ever called u pon to figh t,  
there w i l l be no fear of  her 
bei ng premature l y  put out of  
action by the burning up of U. S. S. " ATLANTA," 8110WING WOODWORK IN CAPTAIN'S CABIN BEFORE REFITTING. 

Other eV Idences of t h e  
thoroughness with w hich Na­
'/al Con�tructor Bowles has 
carried out the work of fire­
proofing is  further seen i n  
t h e  new metal !'ifle racks for 

the mari nes, metal lockers for 
the gun division , the sub!ti­
tut-ion of wire screens i n  
place o f  wooden bulkhead s 
for the executive office; metal 
lad ders and numberless othel' 
su bstit utions of metal fO I' 
wood_ O n  the superstructure 
deck the old wooden chart 
house has made way for a 
n e w  steel structure w ith cir­
cular lights. All  of these 
changes have been made 
under the immediate super­
vision of Assistant  Naval 
Constructor Watt, to wholll 
we are indebted for coul·te­
sies in the preparation of t h e  
present article. 

The work above the m ain  
deck looking to  the  safety o f  
t h e  ship from fire finds its 
match below deck in an en ­
tire ly  new system of water­
tight, electrically operated 
doors, whirh have.. been de­
signed by Naval Constructor 
Bowles and receive their first 
instal l ation in a warsh i p  on 
board the .. Atlanta_ " We 
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have had the opportunity of inspecting the operation of 
the door, and it i mpresses u s  as being an ad m i rab le solu­
t ion of  th is  d ifficu l t and most vita"l pro blem. Briefly 
stated, the absol utely essential elemeuts of It successful 

watertight door system are first that e very door may 
be closed s i m u l ta neous l y  and instan tly from the bridge 
or some central station, and t hat some telltale an­
nouncement shall show that they are closed ; secondly, 
that i t  sha l l  be possible to raise and lower each door 
independent l y. and from either s ide of the door, with­
out conflict i ng with the operation f" o m  the bridge ; 
third ly, that i t  sha l l ue poss ib le to close the door either 
against a r u s h  of water or th rou gh coal w h ich may 
have accu lllll iated in the doorway. T hese features, 
with others of m inor i m portance. are a l l  fu lfi l led i n  
t h e  present i n stance. T h e  clear open i n g  of �he door 

can be of an y desi red s ize ; for coal (mu ke,'s as shown 
i n  our engravings, i t  is ge nera l ly auou t  4 feet 6 i nches 
by 2 feet. The d oo l' is  a steel p l atll rh'eted to a s l iding 
frame. The guide-frame of bro n ze b bo l ted to the 
bulkhead, the gu ides be i n g  tapered T'l)" of an i nch t o  

the foot. The sl id in g-frame i s  made w i t h  eleven 
wedges of the �alll e taper as the g u i d es, there being 
four on each s i de, t wo o n  top and o n e o n  the bottom. 
The surfaces nearest the  b u l kh ead of both the guide­
frame and the s l id i ng-fram e  are scraped snrfaces which 
forIII a water-tight joi nt by the wedge 
action which occu rs d uring t he last 

half- inch of closing. The guide-frame 
is open at the lower edge to prevent 
clogging or jamm ing. 

door is an excellent piece of work both in design 
and construction. Judging from its operation as 
nolV installed on the " Atlanta, " it appears to adm i r-

STONE CRABS THAT RESEMBLE ROCKS, 

ably fu lfi l l  the req u i l'em e n t s  of a perfect water-tight 
door i nstallation .  \Ve un derstand that Mr. Bowles' sys­
tellJ wi l l  probably be exh i bited at t he Paris Exposition, 
where, by the way, the valuable Pollok prize is to be 

Such is the , .  Atlanta " as she will appear w hen leav­
ing the navy yard for her trial trip. " The renovation 
and reconstruction have been so admirably plan ned 
and carried out,  that except for the fact that she pos­
sesses only a pal·tial armored deck, this vessel will  now 
be well up to the standard of modern cruisers of her 
class. 

. , .  I .  

ARCHEOLOGICAL APPLICATION OF THE ROENTGEN 
RAYS. 

Shortly after the announcement of the discovery of 
the Roen tgen rays, Prof. Stewart Cul in ,  of the Free 
Museum of Science and Art of the Uni versity of Penn­
sylvania, foresaw the possi ble future of the new rays in 
examining the i nternal construction of valuable lD use­
urn speci mens. After suitable apparatus h ad been i n­
stalled in the Pepper Cl inical Laboratory by Dr. Charles 
Lelltel' Leonard, an atteUJpt was made to test the prac­
tical app l icat ion of its val ue in arch reo logical work . Dr. 
Leonard made a successful radiograph of a Pel'U vian 
mUUJmy, and the photograph d isc losed t h e  fact that t he 
closely wrapped bundle contained the  skeleton of a ch i ld 
having a string of ston es 01' sh e l l  beads about i ts neck.  
Another radiograph was outained of a desiccated 
h uman foot with a leather sandal.  This gi\\'e proUJise 
of the utility of such pictu res in the exalll i n ation Of 

such object s. MI'. Cushing expressed 
the opin ion to Prof. C u l i n  that a piece 
of turq uoise w as concea l ed beneath 
the heavy w rapping of bro w n  yarn 
that binds the fi n ger loops of every 
fine preh istoric t h rowing stick from 
Mancos Canon, Col . , in the U n i versi ty 

Museum. Mr. C ush i l lg was of the  
opi nion that the turquo ise w a s  t h e  
heart of a feti sh  bird. I t  occu rred t o  
Prof. C u lin that t h e  ver ificat ion o t  
this conjecture m igh t  b e  secured, a l l <  I 
photographs of the wrappings w i t h  
corresponding radiographs were made, 
with the res u l t  as shown i n  our en­
gravings, which we are enabled to 
present through the courtesy of Prof. 
Cul in .  

The door plate carries a bronze rack 
into w h ich gears a pinion keyed to a 
horizontal shaft which is carried at  
t.he top of the guide- frame. This 
pi nion engages a smaller p in ion on a 
second h orizontal shaft, at either en d 
of which is h:eyed a worm wheel, w h ich 
i n  i ts  tU I'll en gages a worm . T h e  

worm-shaft passes norm al ly th rough 

t h e  b u l k h ead an d is d " i ven by a one 
horse power electric motor, w hich is  
carried i n  a watertigh t casing on the 

opposite s ide of th e b u l khead. Crank 
shafts are provided, w h i c h  s l ip  over 

the hexagonal end of t h e  worm-sh aft 

on e ither s ide  of the b u l khead.  and 
may be used for hand operation of the 

doors. The motor i s  CO l lJ pound- wou n d 
and of the short s h u n t  t y pe, t he short 
sh u n t coi ls bei ng relat ive ly weak and 
wound o utside the series coi ls. The 
ci rcuits are so arran ged t h at for rais-

KELP FISH (Heterostichus rostratuiJ) ,  SHOWING ITS VERTICAL POSITION IN THE 
TANK, MIMICKING THE KELP IN SHAPE AND COLOR. 

It wil l  be seen that four  stone 
beads, presumably of t u rquoise, are 
revealed as Mr. Cushing had surmised. 
The extreme fragi lity of the wrapping 
was such as to render an exalll ination 
by other means impossi ble without 
serious inj ury to a most valuable speci­
men. In the curre n t  issue of the SCI-
E NTIFIC AMERICAN SU PPLEMENT ap­
pears Prof. Cul in's article, accompa­i n g  t h e  door on ly, the �el' ies co i is are 

in circ u it, gi ving a q u i c k  aud easy starting;  while for 
closing the door, where it may be necessary to cut  
t h rough coal O f' other obstl'Uctious, the sh u nt and series 
coi ls are both in c i l·cu i t. T h e  current  is controlled by 
a t h ree-po i l l t spr ing lever s w itch on each side of the 
b u l khead. The switch is normally in its central posi­
t ion,  in which the 
door c losin g circuit  may 
be comple ted from the 

bridge or from any cen­
tral s tation in  the ship 
The door-opening c ir­
cuit can be completed 
on ly  at the door, and 
this is done by moving 
the lever to the right 
or left. operations which 
raise or lower the door. 

The operation of this 
system is as follows : In 
case of an emergency 
s uch as a col l ision , the 
officer on the bridge 
can i m mediately close 
e very watel·- t i ght door 
thro ughou t t h e  vessel ,  

awarded for the  best marine life-saving device submit­
ted. Fuller detai ls rega rd i ng the system can be gath­
ered from a paper read by Ass istant Naval Constructor 
Watt at the recent  meeting of the Soc iety of N Ii val 
Arch itects and Marine Engineers, and pu blished in the 
Proceedi ngs . 

nied by additional s ide views of the speci men. 
. ' . , .  

M IMICRY OF THE KELP FISH. 
BY CHARLES FREDERIC HOLDER, PASADENA , . CAL. 

It is said of certai n uati ves of South Africa that when 
they go into battle they carry bushes in their  hands 

a swall s ignal  lamp at 
the bridge, or other  select­
ed station, l ighting up dur­
i ng the movement of the 
door and going out as 
soon a s  the dOOI' is  closed. 
If any of t he crew should 
be shu t  in  a water-tight 
com partment., or should i t  
be necessary to pass from 
o n e  coui partlllent t o  
another after t h e  doors 
have been closed from the 
central station, a l l  that is 
necessary i s  to turn the 
spri u g  lever at the par­
ticular door, when i t  w i l l  
open, the lever retu rn i n g 
to t h e  central posit ion and 
closi n g  the door automati­
cally w hen the person has 
p a s s e d  through. Me­
chanically considered, the 

Finger Loops with Wrappings and Fetiches of Throwing Stick, from Cliff Dwelling, Mancos Canyon, Colorado. 

and l lJove so slow ly 
alo l l g  that it is almost 
i l lJpossible to distin­

g u ish them from ti t  ... 
mass of verd ure abou l 
them. When an Ame­
rican warship  is about 
to begin an engagement 
she is painted lead 
color, the object being 
to make her si m u l ate 
the color of h er i m me­

d i a t e  en vironlllent. 
E ven the men be h ind 
exposed gu ns 011 t h e  
cruisers during  the late 
war wel'e ordered to 
paint t he ir  clothes t h e  
p" evll i l i n g  h ue, ,, 0  that 
t h e  � h l l rp8hooters of the 
enemy would not pick 

Radiograph Shows Inclosed Stolle Beads OOllcealed by Wrapping. 
AN ARCHEOLOGICAL USE OF THE ROENTGEN RAYS FOR THE EXAMINATION OF A THROWING STICK. 

them off. 
This  is cal led mi lll icry ; 

the �u bjec t s i l ll i tat i ng thei r'  
sUl'l'oullll i l l gs a s  a protec­
tive measure ; and that 

llIan h as o btai ned the sug­
gestion from lIatu re is evi­
dent to any one who has 
J l Jade e\'en a su perficia l 
study of t.he  subject., a8 i n  

every branch o f  animal l i rt' 
sOUle f o r m s  a r e  fo ul ld 
which protect themsel ves 
frOID enem ies in the man­
ner descri bed, namely, by 
imitating more or less their 
surroundings. 

This singular mimicry is 
exhibited in a particu larly 
i nterest ing manner alllong 
fishes, and the accompany­
ing illustration shows one 
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of the most interesting mimetic fishes commOll to the 
Southern Californian islands. It is generally known 
as the kelp fish, a most appropria te name, as the fish 
wakes its home in  the kelp beds w h ich constitute the 
real protection of the Pacific coast. 

The writer first observed the fish alive when drifti ng 
over the kel p beds in  eight or ten feet of water. Then 
it  was occasionally seen poised among the dark green 
weeds, presenting a beautiful appearance in a garb of 
vivid ol ive green, its long slender form undu lating, as 
i t  were, in  the cu rrent, a picture of grace. . The largest 
specimen observed at Santa Catal ina was a foot in  
length. The body was slender, the head pointed, eyes 
prominent .  Along the back was a continuous fri l l ,  
formed b y  a long dorsal, while opposite, the  anal  'fin 
was an eq ual ly  effective ornament. The fishes varied 
m uch in color. One obl!erved was amber ; oth ers were 
orange or a vivid green, while others again were olive 
h ued and some dark green above and belo w  yellow 
and green combined. 

tate as nearly as possible the natural surroundings of 
the fish. The bottom was covered with a rich green 
ul va, while along the surface was suspended a branch 
of macrocystis, so that the leaves depended into the 
water, as seen in  the i l lustration. Three or four fishes 
were now released into this tank, indi viduals which 
before had d isplayed great uneasiness. They at once 
swam to the dependent kelp leaves that were remark­
able imitations of themselves, and one pushed into a 
coil in a leaf and rested, its head up within a few 
inches of the surface. Another in a few moments hung 
head downward, whi le  a third poised with head u p­
ward , as shown in the photograph, becom ing so re­
markable a m i m i c  of the hanging leaves in shape 
and color that to all intents and purposes it had dis­
appeared. The fishes i m mediately recognized their 
security and made no effort to escape from this tank. 

where, presumably, it  was dark, and such an animal 
would hardly be seen. When one was taken from the 
net, it was apparently l ifeless, and of a peculiar brown 
color, perfectly clean, not a suspicion of weed being at­
tached to its shel l .  When placed in a tank in a bright 
light it rarely moved, and resembled a rock ; even when 
moving, its legs turned so slowly that it could scarcely 
be termed locomotion. Yet thIS �ype of sluggish l ife 
h ad sufflcient intell igence to recognize that i t was now 
near the sunlight that it h ad nevel' seen, and that, 
perforce, it  was a conspicuous object and migh t, pos­
sibly, become the victim of some predatory fish, so it 
began to add seaweed to its back. after the manner of 
many of its shoal-water allies. But this was done in  a 
very singular way ; the weed was plucked, then passed 
to the mouth, and, final l y, attached, not to the back, 
b u t  to the point  of the shel l above the mouth, so that 
they fell over the latter l i ke a fantastic umbrella or 
gorgeous p lu me, real ly  makin'g the crab more conspicu, 
ous, except when it threw itself back, as it did When 
it  was startled, when the plume of seaweed wo uld 
poi ll t nearly u pward, alld the crab would become a 
rock, with a t uft of weed growing on i�, well calculated 
to deceive the most observing enemy. 

• • • • 
Th e C u r re nt SupplelDent, 

N early a l l  the speci mens observed were lying in the 
kelp beds or i n  some large-leaved al .. re, and with d iffi­
cu lty cou ld  be seen by those i n  the boat who were not 
fami l iar with the fish. The fish was a marvelous 
mi mic of its surroundings. and affected the kelp leaves 
that bore a close resem blance to its body and conse­
quently affol'ded it protection .

. 
Its shape corresponded 

to that of the smallel' l eaves of maCl'ocystis, the dorsal . 
and anal fins gi ving i t  the ruffled appearance that is a 
fpatm'e of these leaves. Al l  these fishes were observed 
through the windows or  the glass-bottomed buat--a 
craft pecul iar to Avalon BI?.Y : a boat in the bottom o f  
which fonr or six plates o f  heavy glass have been ; 
placed, a wel l rising i nto w hich the  voyager looks, ob­
serving the bottom clearly, and all the obj ects slightly 
magnified. 

'1'he pecu liar positions of the fish attracted attention, 
and when the tanks of the Zoologi cal Station we�e 
avai lable, a number of speci mens were placed in them 
for observation . The feature that m ost interested the 
average obsel'ver was that, apparently, the fish could 
turn its  head : this i m press ion being gained from th e  
fact t.hat t h e  fi s h  SW&.1ll in  a lateral ly undulatory motion 
that was the personi fication of grace, and invariably 
poised in  80me odd or strange position . When placed 
in  a tank by itself, a fish would at once man i fest its 
uneasiness, swimming about, rubbing its tender l ips 
against the glass and whi pping its tai l against it, with 
a result that it was soon disabled and died. The 
fishes so placed seemed to appreciate the fact that they 
were conspicuous objects and so  l iable to attack. Some 
ind i viduals were so alarmed that they repeated ly leaped 
from the tan k, and others in  various ways d isplayed 
their fright. 

So perfect was this d isguise that few strangers could 
see the fishes that were not eighteen inches distant un­
ti l  they had been pointed out, and then they, almost 
doubted the evidence of their eyes, the tint of the kelp 
being perfectly produced in the color scheme of the 
fish. When not disturbed they i n v ariab ly  made use 
of this instinctive mlllJ lCl'y as a p I'otectlve measure, 
and that it is effective i n  the sea where they m ake their 
home there can be l ittle doubt, as few predatory fishes 
could distinguish the mi mic as i t  fioated among the 
leaves, its bod y assuming various positions as it 
adapted i tself to the current and the weed that con­
stituted its protection. 

The kelp beds which surround the islands of South­
ern Cali fornia have an in teresting fauna of their own 
of which thil:! kelp fish can be considered the most re­
markable member. Another is a crab that is pai n ted 
so exactly the color of the kelp-a rich olive green­
that it  is never n oticed un less it happens that the ob­
server is looking at it and sees the olive-h ued legs 
li fted slow ly one by one, Usual ly the crab clings to 
the under side of the kel p in the deep tangles, but it is 
sometimes driven u p  by enemies and can be seen 
climbing over the su rface of  the leaves. One of these 
kel p crabs when taken from its native element and 
placed in a tan k without kel p  immediately displayed 
uneasiness and attempted to escape, evidently a ware 
that it was a b right alld conspicuo us object. but when 
the kel p was introd uced it crawled upon it  and like the 
dissolving view seemed to melt away and d isappear. 

The current SUPPLE MENT, No. 1252, hes many most 
int.erest.ing articles. .. The Destruction of the Hypo­
style Hal l  in Ka rnak " describes a recent accident 
which h as robbed the great tem ple of con siderab le of 
its attracth'en ess. .. Bacteria and Their Uses" is an 
article by A.  Dinsmore. " Th e  E lectrical Plants of 
the Battlesh ips • Kearsarge' and • Kentucky' " is by 
N&\'al Constructor .T . .T. Woodward, Un ited States 
Navy. . .  Long·Span Bri d ges" i s  an address by Prof. 
W. H_ Burr, and is elaborate ly  i l l ustrated. .. Progress 
of Mechanic Arts in the Last Th ree- Quarters of a Cpn­
tury" is an important ad d ress by Dr. C o l e m a n  Sel­
lers. .. E ffect of Weather on Every-Day Life" is an 
in teresting article. 

C o n tents.  
( I l l ustrated articl es " r e  marked w i t h  an asterlsk.l 

Appen d i citis, h istory of . . . . . . . . . .  422 Inventions. index of . . .  � . . . . . . . . . . 427 
Apples. A merican . . . . . . . . . . . . . . . .  419 I n v entions recently patented . . . . 4.26 
.. Atl anta." the recon structed , *  K el p IIsh. m i m icry of • . . . . . . . . . . . .  425 

M. i n i ng. deep . . . . . . . . . . . . . . . . . . . . . . . 418 

The writer prepared a tank, or fu rnished i t, to i m i-

The Cl'abs alone afford many remarkable examples 
of mi micry. One shown i n  the accom panying photo­
graph is so perfect i n  its imitation of a rough stone 
that it is almost impossible to detect it.  When alarmed 
it  draws in  its legs and becomes, to all  intents and 
p urposes, an inanimate rock. Th� writer kept several 
deep sea spider crabs in a tan k for several months. 
They were dredged in water about  800 feet deep, 

4 17, 424 
Automobiles at the Paris Ex po-

sition . . . . . . . . . . . . .  o • • • • • • • • • • • • •  423 

Barrel organs , ancient . . . . . . . . . . . .  421 
Cbma, growing trade i n  . . . . . . . . . . 421 

Cycles, grotesque forms o f •.. . . . .  421 

])ry docks . . . . . . . . . . . . . . . . . . . . . . . . . .  41 8  

EnJl"ineerin� notes . . . . . . . . . . . . . . . •  4-23 

Ex ports and tra4e warks . . . . . . . . 4 18 

Geology. apparatus for teaching 421 
Holland,  recovery of land in . . . .  418 
Hop picker, need of . . . . . . . . . . . . . . 423 

Nav y .  interest in the . . . . . . . . . . . . . .  42:-1 

Pum p governor and receiv er* . . ..  420 

Q u i cksi l ver fou ntain • . . . . . . . . . . . .  420 

Rail ways, (j'reuch . . . . . . . . . . . . . . . . . .  4 1 8  
Roentf;[en rays, arcbreololilical 

application of* . . . . . . . . . . . . . . . . . 425 

Science notes . . . . . . . . . . . . . . . . . . . .  4:!:-J 

TeleJlrapb, inventor of . . . . . . . . . . .. 419 

Tlschendorf and t be Si ns lt ic 

manuscript. . . . .  . . . .  . .  . . . . . . . .  422 
Volta's visit to Paris . . . . . . . . . . . . . . 410 

RECEN TLY PATENTED INVENTIONS. 
A g l'lclI I t ll ral IlDple lDcnt s .  

LISTED-CORN CULTIVATOR._ JOSEPH M. TAGUE, 
Cam bridge, Neb. The main frame of this cnltivator is 
swivpled at itS forward end on sled runners and has a 
wheel-supported rear end . A disk-carrying frame is pivot­
ally monnted on the mam frame. The driver' s weight can 
be more or less thrown on the disk-carrying frame. Tbe 
cultivator is capable of efficient adjustment and of being 
easily guidpd in the furrow by reason of the swiveling of 
the runners to the main frame. By pivotally mounting 
the disk-csrrying frame on the main frame, the disks 
are enabled readily to pass over any obstacle in their 
way. 

Bicycle-Appl iances. 

rotary screeu are provided. A feed device is arranged to 
deliver the fruit between the two screens, and tbe frnit 
is subj ected to currents of air. A cleaning mechanism is 
provided for the rotary screen, which is adapted to re­
move stems or other material that may lodge in tbe 
meshes of the rotary screen. The raisins are stemmed 
and cleaned without injury to tlle latter, and the dirt 
and du'st, it will he observed, are removed and conducted 
from t!Le machine tbrough a medinm independent of 
that employed for conducting the cleaned fndt. 

PIPE-WRENCH.-RoBERT FJELLlIlAN. Wilmot, S. D. 
The device can be used both as a wrench and pipe-cutter. 
In its'construction is  iucluded a handle, one end of which 
is toothed oil one side to form a plpe-engaging snrface and 
the opposite side formed with a transversely-extending 
concavity. A longibldinally-slotted yoke passes about the 
bar near tbe jaw, and a removable pin passes through 

SAIL-ATTACHMENT FOR BICYCLES.-RuDOLPH the slots in the yoke and thn.agh the bar. A jaw pro­
SORENSEN, Ord, Neb. The sail-attachment compn

.
·ses \ jects from· one end of the yoke , parallel with the other 

a mast carried by.a snpport hy which it is held in a plane jaw. A set-screw passes throul(h . the other end of the 
below the rear axle. A hrace for the npper end of the yoke and engages the b!Lr or han<liE!, whereby the separa· 
mast is arranged for attacbment to the hi cycle-frame. tion of the jaws may be regUlated. · · A cutter Is adapted 
A sail is carried by the mast, and a sheet engages to he secured 'to th� jaw,npoll . .th� yoke. 
the boom of the sail. By means of a reel on the WASHING-MACHINE. -JoHN U : ' GEEBS, St. Louis, 
bicycle-frame, the sheet can be wound up and unwound. Mo.  Tbe. m�Chlne - .comprises a body having a vertical 
The sail can be easily applied or removed, and silice it is rear wall provided'. with guides on' . its face. Plungers 
supported . below the axle, the hicycle is balanced and wotJ<Jn. th"e.W.tides and have thei� upper ends projectinj! 
runs steadily. above the rear wall of the . body. Pounders are rigidly 

Mech a ll ical Dcvlces. 

WINDMILL.-CLEOlllER PREJEAN; Milton, La. The 
invention i. an improvement in that class of windmills in 
wbich a series of blades or vanes are pivoted to a wheel 
arranged vertically and mounted npon a horizontal 
axis having an extension provided with an expansible 
tail or guide, the whole being monnted npon a stationary 
base. so as to revolve horizontally: The improvement 
relates specitlcally to the construction of tbe wheel 
proper, means for adjusting the pivoted blades or vanes 
to throw them into or out of the wind, and the conet·ruct­
ion of the tail, whereby i t is adapted to be expan ded or 
closed corresponding with the position of the blades or 
vanes forming part of tile wheel. 

WEIGH lNG AND MEASURING MACHIN E. ­
" :AlIlUEL P. MACKEY, Ridgefield, Wasb. The purpose 
of this invention is the provision of an apparatus for 
measuring and delivering a cer..ain qnantity of liquid, to 
whi�h end the apparatus cOllsista of a rocking tank hw­
ing an outlet-valve actu�ted by th ... l'Ocking movement 
of the tank and operating with certain mechanism for 
restoring the tank to upright position after the rocking 
and forcontrollmg the supply of liquid to the tank. The 
apparatus may be actnated by a coin-controlled mechan-
ism. 

MACHINE FOR STEMMING AND CLEANING 
RAISINS.-CARY S. Cox, Fresno, Cal. In this ma­
chine for stemming and cleaniDll r&isin&, a Ilxed and a 

secured to the lower ends of . the pl ungers. .A lever ie 
pivoted "t its center to the outer face of t!le rear wall 
of the body: Pitmen have their lower ends pivoted to 
the ends of the lever and their upper ends to the npper 
ends of the plungers. ' By oscillating the lever an alter­
nate reCIprocating movement is imparted to the plungers 
and their pounders. 

Railway-Co ntrivances. 

LUBRIC A 'l'OR AND WIPER FOR LOCOMOTIVE 
AXL ES. - JAlIlES S.  PATTEN, Baltimore, Md. The 
usual means for conveyin,.t oil to the axle-journals is 
cotton-waste packed in the boxes. or • •  cellars" I1S they 
are called: From time to time this packing mnst be 
renewed, which can be effected by removing and replac­
ing the cellar. The present invention utilizes the cellar, 
bnt avoids the necessity of its frequent removal. The 
lu brlcant is taken up. not by cotton waste, but by means 
of rollers, which, togeth" r with a yielding wiper wherehy 
the oil Is prevented from .' creeping" along the journal, 
are con taiu ,d in the .. cellar " or box. 

Miscel laneoll s  I nve ntion •• 
VENTILATED BARREL.-JoHN S. WRIGHT, JR. ,  

Churchland, Va. This Improve!' ventilated barrel Is 
composed of an outer set of straight, parallel-�ided 
, taves whose ends are in contact, lind an inner set of 
wedge-shaped staves, arranged with tbeir narrow and 

wider ends alternating, Ibe wider ones overlapping the 
narrow outer staves, the widt.h of the respective inner 
and outer staVel! at the middle being practically the same, 
and the staves of one set heing placed flat al!;ainst the 
other 80 that their middle portions coincide, and bent to 
form a biige or convexity and produce the elongated co­
incident openings. 

HAT-CASE OR VALlSE.-NELLIE F. HURDEL, Man­
hattan, New York city. 'l'he hat-case consists of two 
similar parts hinged together, having secured in tine 
side a longitudinal shaft, adapted to support a serle@ of 
vertica1, adjustable, hat-supporting arms arranged one 
above the other and provided with clamps. The shaft 
is hinged to one end of the case approximately near the 
hinge and provided on the other end with a lug to engage 
a recess in a spring on the opposite end of the calle. 
The hat-case may be used in traveling-cases, shipping­
hoxes. and show-case_, or in closets and wardrobes. 

SASH-FASTENER. - ALEXANDE R FORIN, Nelson, 
British Colnmbia, Canada. It is the object of this in­
vention to provide a fastener which will operate to secure 
the sashes in closed position and also hold them at dif­
ferent elevations. The fastener comprises a bearing In 
the window-jamb at a point above the lower sash when 
It Is closed. A pawl Is rotatably mounted in the bearing 
and normally enga�es the lower sash when the laUer is 
raised, and is of such length that when tnrned down or 
reversed into vertical position ita free point will abnt 
aj!llinst the mid-rail of the lower sash, 80 as to fasten 
the sash In cJose!i position. 

STOVE OR OVEN-DOOR LIFTER. - MATHIAS 
WEIXLER, Louisville, Ky. It Is the ohject of this Inven­
tion to provide the doors of stove-ovens and furnaces 
with an attachment for holding them closed and for as­
sisting in closing them. The main feature of the inven ­
tion Is found in a coiled torsion spring so arranged as to 
perform its natural fnnction as well as to serve as a han­
dle for openin� the door. 'rhe "pring 80 operates as to 
prevent slamming either in opening or closing. 

SEWI!'lG-MA0HINE SHUT·r L E. - PERCY H. HEW­
ITT, EDWIN A. COCKLE, and CHARLES MATTHEWS. Oak­
ley House, Spring Grove, Isleworth, London, W.,  Eng­
land. The sewing-machine shuttle is open at the heel 
end, Into which a removable cap IIts. The cap an<l 
shuttle are provided one with a pin and the other with a 
locking-slot, the Inner end of the slot trending back­

. ward or toward the edge of the member containing it. 80 
that the cap must he moved inwan! to relea.oe it. The 
trend of the spring is t,ransmitted to the cap t,hrough the 
spool. By this conFtruction the disadvantages of com· 
plexlty and expense are avoided. 

WINDOW-BRACKET FOR CLOTHES·LINES. - ­
JOHN G .  VON HOJ'E. Manhattan, N e w  York city. T o  
provide a device b y  means o f  which clothes can be 
easily hnng npon a line without the necessity of the per­
.on's leaning out of the window, this in ventor has de­
vised a clothes-line bracket pivoted at one side of the 

window and provided with means for securing the line 
to ita outer end. A bar is pivoted to the outer .�nd of 
the bar and is adapted to engage the inner side of the 
window-sa8h. A detachable bar connects and holds the 
swinging bar and the hracket from each other. 

PROCESS OF UNHAIRING SKINS AND TRANS­
FERRING FUR, FEATHERS, HAIR, ETC . •  TO AR­
TIFICIAL BACKINGS.-JOSEPH A. MALAISE, Avenue 
de la Republique 45, Paris. France. The hitherto-em­
ployed methods for unhairlng skins are objectionable, 
because the hair is often incompletely removed, while 
the depilatory medium being immediately In contact 
with the grain side (the finest part of the leather), in­
jures the leather and cauees it to lose its fineness. To 
overcome these objections, the inventor first applies to 
tbe hair side a coating of a substance to hold the hairs, 
tben to the lIesb side n suh.tance serving to penetrate 
the skin to facilitate removal of the hairs. The bairs are 
removed and the roots coated with ruhber. A backing 
is embedded in rubner, and the backing is connected with 
tbe rubber-coated fac.e of the substance holding the hairs. 
The substance in which the hairs are. embedded is then 
removed. 

WINDOW-SASH.-GEORGE 'r. SOPER, Far Rocka­
way, Queens. New York city. The sash is especially 
adapted for coach and carriage use and is so constructEd 
that tbe covering will be preserved to a maxImum extent 
and prevented from becoming 100seneiJ from the sash. 
The sash is fnrthermore so constructed that it will be 
prevented from rattling. 80 that even should it shake in 
the sashways, n o  noise will be produced. 

WIRE BROILING-PAN.-THOlllAS F. COONEY, Ver­
planck, N. Y. 'l'be invention provides a skeleton, pan­
like dish provided with a handle and constructed of 
wires wh ich are ben t so as to form the outline of the de­
vice and secured together by having certain portions hent 
about otber portions. A broi ler is tbus produced which 
may be set into tbe stove, being supported upon the 
stove-tolJ and which may be covered to prevent the 
spattering of fat. 

Dest: .... 

CLOTHES-SPRING.-JAlIlES N. CARTER, McKiuney. 
Texas. This clothes-spring is made of a coiled wire 
having its terminals in the form of side arms with 
100p-111oe handles. 'l'be device is noteworthy for its great 
superiority over the old-fashioned clothes· pin and for 
the simpl icity .. nd cheapness of its con,truction. 

WALL-PAPER. - HARRY WEARNE. Rixheim, G('r­
many. Four designs have been issued to this inventor 
for wall -papers. i n  which flowers and vines are com ­
bined I n  varlons forms t o  produce a Jlleasing a n d  artistic 
effect. 

NOTE.-CopillS of any of these patents will  I"l furn­
Ished by Mnnll It Co. for ten centlo each. Please state 
the name of the patentee, title of the Invention, and dale 
of this paper. 
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Marine Iron Works. Cblc8.llo. CataloJ(ue free. 
• •  U. S." )letal Polish. indiaHapolis. Samples fr�e. 
Yankee XOtiOIlS. Waterbury Butt,on Co . .  Waterb'y, Ct. 
Pocket Folding Umbreilas. Grove & Stover, Luray, Va. 
For bridge erecting enJirines. J. S. Mundy, Newark. N. J. 
Handle  ,\0 5poke '}Ichy. Ober Mfg. Co . .  10 Bell St .. 

Cballrin }I·al ls. O. 
Gear Cutting of every description accurately done. 

The Garvin :\lachine Co., Spring and Yurick Sts' l N. Y. 
Ferracute Machine Co . . Bridgeton. N. J., U. S. A. Full 

line of Presses, Dies, and other Sheet Metal Machinery. 
� Machinery for R. it. contractors, mines, and quar. 

ries, for hoisting. pumping, crushing, excavating, etc., 
new or 2d-balld. Wrtte for hst. WHi ts Sbaw. Chicago. 

The celebrated " Hornsby-Akroyd " Patent Safety OU 
i'(;lIgine is builL by the De La Verllne Refrilleratinll )1a· 
chine Company. Foc t of East 13.."'th Street. New York. 
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unequaled facihties for procur!ug pa�e�lts e�erywhere 
A synopsis at' the patent luws Of tbe U n.lte� 8tates and 
all foreign countries may be had on 8:pphcatlon, �nd per. 
SOl1S cOlltemplating the securmJ{ or patents. el�her at 
home or abroad. are invited to write to tbis office for 
prices. which are low. in accordance w:ith the tinH�s and 
our exten�ive facil i ties for conductmg the buslOessl 
Address MUNN &0 CO . •  office SmF.NTIFlC AMEHICAN. 
36 l  Broadwav. New York. 
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Air purifyin� and cooling appargtu8. S. & }1'. D. 
Balllls . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.�.497 

Alloy, aluminum. \V. A. McAdams . . . . . . . . . . . . . . . . . �.600 'l'be best book for electTlClans Rnd belli llners in elec. Amusement apparat.us ,  G. T. Woods . . . . . . . . . . . . . . • 639.tiY2 lricity is .. Experimental Science." by Geo. M. Hopkins. Animal trap. S. R. KulZarier . . ' . . . .  ' . '  . . . . . . . . . . . . . . .  fi39.24H 
36 B d �. Y Animal trap. J. B. Stout . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63l1.3 10 By mail .  $4. Munn & Co .. publishers. 1 rOft way. n. . Ash pan. Huff & Lotspeich . . . . . . .  : . . . . . . . . . . . . . . . . . .  'El�.3!l':l Assemblillil macb lne . L. L. Harris . . . . . . . . • . . . . . . . . .  63Y,;).!XJ nr Send for new a.nd complete catalojZue of Scient.iOc 

and other Books for sale by MUlln &; Co . . 361 Broadway. 
New York. lfree on applicatiOn. 

HINTS '1'0 CORREMI'ONDB:N'fM. 
N a n.e .. a nd A ddt'ellll mll1!t accompany all letter, 

or no attention will be paid thereto. 'flue IS for ow 
information and not for pn hlication. 

lC e fe r e n (' e ll  to former articles or answers should 
!rive date of paper and page or numoer of question. 

I U cl l l l l· j e �  !lot answeTetl in re�on�b)e Jime. should 
be repeatea : correspc mlten� w}]] near In mmd that 
�ome answerE- require not a little research, and. 
though we ewieavor \0 reply to ail either by lette. 
or in this (iepart.ment. cach mH�t take hiE turn. 

n i l f c r N  wi8hmg to purchase any articie not advertised 
in our columne will be fnrniFlhed with addresses of 
houses manllfncturmg or carryin� the €lame. 

S I, e c l a l  "' r l l l e n  I n fo r m ll l l o n  on matters oj 
pet!ollai rather than general interest cannot be 
expected withont. remuneration. . 

S c i e n t i fi c  .\ m e ri t'lI n S I I I' I, l e m e n t  .. referreo 
to may iJe had at the office. I'nee 10 cents each. 

110 0  k "  referren to promptly bnpplied on receipt 01 
price. 111 1 n e r n  I .. .  ent tor examinatI On should iJe distinctl) 
marke<i or laiJeled. 

(7775) C. H. B. asks : What is meant by 
the ""peater of a telephone, and why is it so difficult to 
construct ? A. A te)ephone� repeater is an instrument 
which w i l l  take up a mes@.a�e when i t  has gone as far as 
It can be heard on the nne, and give it t'neT'�y eo that it 
can go as far again and sti l l be heard as well as it was be. 
fore. In otber words, tt is to double the distance to 
which a message can be sent. There is a . .  repeater " 
whkh is used to connect a metal lic circuit to a grounded 
cir"uit. 'I'bis is not difficult of construction and is not 
probably what you refer to in yonr queotion. 

(7776) H. I. asks : W h at are the pro-
portions of corrosive sublimate, sal ammoniac and water 
for the purpose of depositing a very thin coat of mer­
cury on articlcs which do not plate readtly ? A. 'I'be 
proporl ions of corrosive sublimate and sal ammoniac for 
the purpose of depositing a tbin film of mercury upon ar­
ticles to be plated is not a matter of any great importance. 
Water will not dissolve much corrosive sublimate. You 
may let it take all it can. If tbe solution is strong. tJoe 
coating of mercury will be deposited sooner than· if it is 
weak. 

(7777) H. B. writes : I allJ makiDg an 
automatic circuit breaker for my battery plant, and I 
would like to ask a rew questions in regard to tile solenoid 
and the solenoidal coil. r want the solenoid to trip at 2 
amperes ; how is tJoe coil constructed ? Wbat size wire 
sball I wmd on the coil to be connected in series with the 
line ? What shall I make the solenoid out of ? A. Any 
calculations for an automatic circuit breaker would have 
very little value. The proper mode or procednre is to 
make the circuit breaker and then adjust the tension or 
tbe spring till tbe circuit is opened wben the current has 
the strengtb yon wish to set lt for. 

(7778) The A .  & J. Co. writes : We be· 
lie"e there is in use " paper upon whic ·.l bra ... wil l  make 
a mark, sometbing like a pe"ci l mark. If you can tell 
us what this pap€r is, where it can be obtained, or who 
makes it. we will be greatly obliged. A. Paper prepared 
so ttat a brass pointer leaves a black mark on It. Dis. 
solve 74 ounce pure sodium sulphide and � ounce so­
dium hyposlliphite in 1 quart rain walkr; filter tbe soiu­
tion, and with it uniformly moisten t.he surface of tbe 
paper; then dry the latter under pressure hetween clean 
blotting paper. We do not know where it can be pur­
chased. 
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Bed'and seat bottom. spring J. F. Gail .. .. 631J.222 to 639.220 
Bell strikinll mechanism . }I', A. Scranton . . . . . . . . . WJ.ti89 
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Bicycl e  attachment, S. H. JJ&w . . . . . . . . . . . . . • • . . . . . 6H9.588 
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Bicycle driv l tlll mechanism, R. It. RobIson . . . . . . . .  639.�1.'> 
Bicycle frame rear bracket. J. S. Copeland . . . . • . . .  6:-ru.5.'U 
Bicycle pedal . J. If. �tauffer . . . . . . . . , . . . . . . . . . . . . . . . . .  t;.1H 458 
Bicycle rack and Jockillll device, C. Butcher . . . . . . .  t);�!l,51'j 
Bil liard cue chalk bolder. C. A. & G. W. McLarty. 6.'!J.427 
Binder, temporary, W. M. Russd l .  . . " . .  " . . . . . . . . . 63�,29'j 
Builer. See Sectional boiler. Steam boiler. 

Water tube boiler. 
Boiler. B. Holt . . . . . . . . . . .  . . . . . . .  . . . . . . . . . . . . . . . .  ..,9.300 
Book eoverinjl'. W. H. Smalley . . . . . . . . . . . . . . . . . . . . .  t�{9.45 1  
Book holder. 'f. J .  Gary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . "'l9.�70 
HOok., indexed. A. L. Yutes . . . . . . . . . . . . . . . . . . . , . . . . . .  6:J�},4b'j 
Book rest, adjustable, Davis & Hall . . .  . . . . . . . .  t}.�I,;9i'2 
BoriUIl: machine. C. Nielson . . . . . . . . . . . . . . . . . . . . . . . . . . t;a�.tiOt 
Rottle, non-refi l l able. 1.. 'j\ M. Cannda . . . . . . . . . . . . . 6:\H.tlfi2 
Bottle. llon-reH l lable. W. 1. F. Harden . . . . . . . . . . . . . ti:�!).5ti2 
Bottle, non-refi l lable. Co J. Nesbitt . . . . . . . . . . . . . . . . . HaB.Zit 
Rottle stopper, H. Y. Brendy . . . . . . . . . . . . . . . . . . . . . . . . tl.�.ti9a 
Bottle stopper. H. f;. Brewington . . . . . . . . . . . . . . . . . . .  th'm.;·W'i' 
Bottle washing apparatus. C. Groterjan . . . . . . . . . . . . 639.aiS Bottle wrappers. macbme for making, C. G. Heid-

inger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  ti:fJ.:-rJ5 
Box. See Oilstone box. Paper box. Workbox. 
Box fil l ing and coverillll macnine, W. H. Butler ..  G39,a54 
Brace. See Shou Ider brace. . Bracket. See Sbude and curt,ain bracket. 
Brake. See Bicycle brake. Car brake. 
Brake shoe key. C. G. Eusti� . . . . . . . . . . . . . . . . . . . . . . . .  6.)9.6it.i 
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Brush, C. L. Goehrin" . . . . . . . . . . . � . . . . . . .  . . .  t):�.a7ti 
Brusb ,  rotary. Condon &. Ham . . . . . . . . . . . . . . . . . . . . .  tl:�H.6t)tj 
Bung, carbonic. G. I�ejeune . . . . . . . . . . . . . . . . . . . . . . . .  639.412 
Burrier. See <;as burlier. Hydrocarbol1 burner. 

Vapor burner. 
Button settillll machine, Stanley & '"Varner . . . . . . . f��U, ��J Button . upholsterin�, W. Consoer . . . . . . . . . . . . . . . tkm.tihl 
�i�f���

r
p�e�: ��}l\��f�;t: : : : : : : : : : : : : : : : :  :' : : : : : : : . : :�1�::� 

Cables. wire ropes. etc., apparatus for ho lding'. J .  
Carpellter. . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  ",,9.520 

Caliper attachment. B. M. \V . �allsoll . . . . . . . . . . . . . .  1)39,000 
Calipers and valve setting deVice, combined, 1. H..  

Kern . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G3U,24!1 
Can holder alld protector. adjustable milk .  C. S. 

Abbe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.19.1145 
Cane mil l .  R. ({. Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.'9.4:j6 
Car bralte, U. $. Gougbnour . . . . . . . . . . . . . . . . . . . . . . . . .  t;:)U.228 
Car brake. J. I,y ker. . . . .  . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .. ,9.416 
Car brake adjuster. C. V. Hote . . . . . . . . . . . . . . . . . . . . . . t);{!l.616 
Car center plate, railway. C. (1'. Street. . . . . . . . . . . . .  639.:511 
Car coupling. C. D. Ht)r-'lun . . . . . . . . . . . . . . . . . . . . . . . .  Ih'lH.�!n 
Car coupliu-'l. �'. H. Wendt. . . . . . . . . . . . . . . . . . . . . . . . .  G:{H,�2" 
Car fender, W. J ackl"on . . . . . . . . . . . . . . . . . . . . , . .  . . . . . . 1��9.577 
Car graiu door. freight. }I�. \V. �lorten . . . . . . . . . . . . . .  6:-ro,597 
Car, rai lway. A. Amiotte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6:-ro,H47 

g:�·r�
a
���D: �at!o��.:��:: ::: : ::::::: : : : .' :  .::: :::.':: �  ��:� 

Cars. amifriction bearing for railway. J. K Nor-
wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G39.G84 

Carrier. See Equipment carrier. 
Carbonating apparatu8, Tufts & Hopk ins . 639,63

t
l
o 639,63:> 

Carbureter. W. J. Anson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6:19.:136 
Carbureter. H. Wol pert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1i39.481 
Carriage. baby. S. McGaughey . . . . . . . . . . . . . . . . . . . . . 1i39.42.'j 
CarriujiCe. child's, W. H. Holmes . . . . . . . . . . . . . . . . . . . . t)39.389 
Carriage. motor, �'. C.  Hirsch . . . . . . . . . . . . . . . . . . . . . . .. wm,237 
Cart.ridlle testinli! apparatus. P. Pondorf . . . . . . . . . . . 639.432 
Casb register, Peterson & Eberhardt . . . . . . . . . . . . . . . 6:-ID,430 
Chain adjustment. M. lI'. 'l'amtor . . . . . . . . . . . . . . . . . . .. oo�,460 Cbair. See �'old in2 cbalr. 
Chopping machine, food. Steinhorst & Se iselmeir 639,:m Churn. W. Zonker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.19,3;;0 Cigar macb ine. '1'. K Carpellter . . . . . . . . . . . . . . . . . . . .  639.tXi3 Ci/l(arette making machine. E. 1.\ Gilliland . . . . . . . . . fi39.ti77 Circuit breaker or l ine opener, F. C. Robertson . . .  63�.688 Clasp. See 'rrousers clasp. 
Clevis. plow. W. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6:19.524 Clock setting mechanism. A. M. Lane . . . . . . . . . . . . . . ti39.587 ClOCk, striking. A. M. Lane . . . . . . . . . . . . . . . . . . . . . . . . 6.19.586 Clock striking mechanism.  II. W. J. Rosin . . . . . . . . ti39.438 Clock winding indicator. A. 'fucker . . . . . . . . . . . . . . . .  Ga9.too Clocks or watch eM, regulator for half springs of. 

O. Johanson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.19.578 
Closet.  C. H. Lawrence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 639,589 
Cloth stretching machine. A. Ashworth . . . . . . . . . . . 6.'39,492 
Clot-hes I tne fnstener. G. A. ',,"eber . . . . . . . . . . . . . . .  6.,{9.6.18 
Clothes pin. \V . L. Martin . . . . . . _ . . . . . . . . . . . . . . . . . . .. 6:)9.2.19 
Clothes ruck. J. Q. Adams . . . . . . . . . . . . . . . . . . . . . . . . . .  039.489 
Cock. G. O. H. Klopp . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . .  039.403 
Coke ovens, apparatus for leveling coal in. O. 

liilgenstock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.19.570 Gollar protector. J. B. M. Clevenstine . . . . . . . . . . . . .  639.213 Compass for d�awing conic l'l.ectiolls . W. Ziethen . . 6.'l9.488 Cornpo�ition of matter. G. W. Bailey . . . . . . . . . . . . . . . G.�.495 Conduit. plow, K M. Hewlett . . . . . . . . . . . . . . . . . . . . . . . 639,2a[) 
(7779) B . T. S. ask� :  1. W hat are the coof��l.g�On(;cci�:�:. ����.��� . �.f . :.J �� . . ��.��.

r
����. 6.'l1l.529 CooP. foldin,ll, 'rhomsen & JOf...rellsen . . .  . . .  . . .  ru�).t)28 Corn husker and fodder sbreader. combined. A. 

temperatures of air and of the variolls ga8cB when 
Iiqnetieu? A. The boiling point of liquid air at the or­
dinary pressure is 3 12'6 degrees below zero Fah. Under 
the same condition oxygen boils at - 297 Fah . ,  ant! nitro. 
gen at -317 Fah .  The data for varIous gases c.n be 
found in Sloane's H Liquid Air," price $'!.50 by mail. 2. 
What is the distance in miles from the higbest to tbe 
iowest points from the plane' of the .un's equator reached 
by each of the planets? A. We have never seen these 
dictances given in any astronomy. You can compute 
them from tbe mean dIstance of the planet and the angle 
of inclination of the orbit to the plane of the ecliptic. 
Tbe formula is, perpendicular= baue x tangent angle at 
base. The perpendicular is the distance in miles above 
the plane of tbe sun'. equator. and the angle is tbe in. 
cltnation of the planet's orbit. The mean distances and 
tbe angles are given in all astronomies. 3. Where can I 
purchaie a reliable ra�;,mleter ? A . A radiometer can be 
purchased trom any dealer in physi(!al apparatus. They 
are not expensive inetrnments. 

Rosent.h al.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  m9.614 Corn huskin", and cuttinJ( much ine. A. Rosenthal. t::m.t;t£j Corset. A . K lein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi.19 •• XW Corset stay, M. 1£. rl1hom pSOIl . . . . . . .  . . . . . . . . . . . . . . . .  6.'l9.4f);{ Cutter pin. A. R. Anthony . . . . . . . . . . . . . . . . . . . . . . . . . . . t;:{9.;{�i Cotton bel'.rer safety locking device. J. O'Connell t�.Ii85 CottO II  cum press. T. J. Griffin, (rei8sue) . . . . . . . . . . . 11,700 Coupl ing. See Car coupl in�. Elect.ric or other 
wire couphng. Thill coupling. W bimet.ree 
coupHn�. 

Cover fastener, vessel . R. \V. Crocker . . . . . . . . . . . . . . (i.'l9,.)34 
Crayon holder. R. '1'. yates . . . . . . . . . . . . . . . . . . . . . . . . . .  039.643 
Cream separator . I:t. H. Emry . . . . . . . . . . . . . . . . . . . .  U:m.675 
CultIvator beet thinning suoe. Oeder & Wright . . .  6a9,275 
Cup. See Oil cup. 
Curtain rod or fixture, sasb,  Jl'. Perry . . . . . . . . . . . . .  f:i,'19.f)(�. Cushion mnkinjl apparatus. K F. Bra isher . . . . . . . .  639,511 Cutter. See Gra8s cutter. Paper cutter. CuttiuJ! too l .  G. M. Grant . . .  " . . .  _ . . . . . . . . . . . . . . . . . . .  ti.'¥.l.a77 Cycle. ice. G. J. D,etrich et al . . . . , . . . . . . . . . . . . . . . . . .  6:!9.m2 Cycle wheel hubs, manufacture of. H. 8. Court-man . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ('..19.,1");12 Decoy. knoekdow J I . .  J. I I .  Jlerri l l  . . _ . . . . . . . . . . . . . . . . . t);{!J.2til Dental ttlHu...r materia l .  C. II .  Land . . . . . . " . .  ; . . . . . .  t;;)9.585 Dental plugger. C. I f. ( }a\' i� . . . . . . . . . . . . . . . . . . . . . . . .  n.19.,r,.'lfi nenti�ts' tools. cleaning pad for , J. A. Mitch el l .  . .  039.595 Derai ling swltcb . A. L. George . . . . . . . . . . . . . .  039.373. 6.'19.374 DeSk. Ildjustable. J. H .. Bnrton . . . . . . . . . . . . . . . . . . . . . . 039.661 Die. See Screw cutting die. 

ORDINARY RATES. 

lnside Palre, each insertion. - '71J centll a line 
Back Page. each insertion, - - $1.00 a line 

BrFor some classes of Advertisements. Special and 
Higher rate.s are reqwired. 

The above are charges per agate line-about ei�bt 
word� per line. l.'h i s  notice sho'Vs the widtl1 of the l ine. 
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Star * 
Lathes 

Foot power 
Screw . . •  

. . .  cutting 
Automatic 
Cross feed 

9 and I I - inch Swing. 
New and Origmal Features 

Send for Catalogue B. 
Seneca Falls Mfg. Company. 
6 9 5 Wat<r St . •  Seneca Falls. N· Y 

AMERICAN PATENT::;. - AN lNTER-
e",ting and valuable table �howing the number of patents 
�ranted tor the various subject!" upon wbich petitione 
have been flIed from tbe belZinnina down to December 
31 18!l4 Contained In SCIENTIFIC AMERtCAN SU I'­
Pi,EMENT. No. l IW·.!. Price 10 cents. To be had at 
this office and froUi al l  newsdealers. �E NG INE.&'FOOT) M A C H I N E.  � H O P  Q U ,. , I TS . 

T OOLS AND SUPPLlES.-;';,'!,", ATHEs. S[BAS1IAN LA1Hl CO '�?';i.'����� ,S� 

The Man behind the Books 
holds a responsible position. We guarantee tD pre� 
pare young men and women to fill tlle highest places 
in bookkeeping if they are anxious to advance and 
will study " between times." Thousands have pros­

pered t h r o u g h  our unequaled 
course of 

E D U CAT I O N  BY MAIL  11�li;� in Electrical , Mechanical. Steam, 
t!�i��:y �A�t,
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tical Newspaper Work. 14�nlllish 
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Low price ; easy terms. Sen t.  free. '0 t/lose who enro�l 
now, a complete rira'Win,(J oulfi.t 'wm1J� '!l.lO, 01' other 
premiums. Mention subjects interested i n  when 
writing to 

The U n ited Correspondence Schoo ls ,  
154-56-58 Fifth Ave., New York. for catalogue No .  33. 

T H E  H A L L  
B RASS P I P E  WRENCH .  

A P E R F E C T  '1' 0 0 1 .  
W I1' U  . ..  It I C'I' I I I S  IHl IP. 

Bu�l'in-'ls for al l  sizes and shapes. 
H 1eh ly  poli shed pipes made 
up without scar or injury. 
}'or , 'irculars and P"'ices 

W A LWORTH M A N UFACTURING CO . •  
t 2 8  T O  1 3 6 F E D E R A L  ST. . BOSTO N .  M A SS. 

SAVE :1d! ��e� FUEL 
U:�G TH E  ROCH ESTER RADIATOR. 

OOST 52.00 AND UP. 
Money refunded if not satisfactory. 

Writefor book!et on economy in heating 
homE'S. 

ROCH ESTER RADIATOR CO. ,  
6 0  furnace Street, Rochesler, N .  Y. 

capacit.y any,G��t�;��"'� 
chuck. Set !'ocrews of 
ble steel .  Al l nuts case­bardened. Drop forged steel ' 
wrench witb eaob chuck. 
Holds straight or taper 
work , Cun be instantly ad-
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LAT H E S  
FOR 

C U N S M ITH S .  TOOL 
M A K E R S .  E X PE R I ­
M E NTAL A N D  R EP A I R  
W O R K .  ETC. 

Send for Illus. Cataloa. _=,)!�I!�����. W. F. & I no . Barnes C o .  
1999 Ruby Street, 

ROCKFORD. ILL. 

Disinfecting device for water cl08et8, etc., J. 
Sommer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 639.005 
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Dress shiehl pocket for fotarments, M. Jacks . . . . . . . 639,242 
Drill. See Metal drIll. 
DUSL col lector. L. S. Hmreboom " . . . . . . . . . . . . .  " . . . . 639.387 
Dyeing, etc . . machine fur. G. W. Mosely . . . . . . . . . . . 6.19.266 
H:lectric CRne. W. N. Shermun . . . . . . . . . . . . . . . . . . . . . .  639,690 EJect ric ground dete�tor for COIlstant current arc 

I i�ht ClTcuits, � . .. . Stevens . . . . . . . . . . . . . . . . . . . . . .  639.459 
Electric or other w ire couphnJl, R. Thompson . . . . 639.464 
Electric t ransformer, Lorinl! &. Clark . . . . . . . . . . . . . . 6:!U.500 
1!:lect ric transformer. J. \V. Packard . . . . . . . . . . . . . . .  6.19.2jt) 
KlecLrical snap switch. M. Guett . . . . . . . . . . . . . . . . . . . . � .�7 
}<;Iectrical tra llsformer,: A. F. B�rry . . . . . . . . . . . . . . . 6Bg.505 
}i� lectrical ly driven spindle. Sawyer & Robb . . . . . . .  6:19.443 
Elevator. See ,"Vater elevator. 
���;:���. a�d lC�l

l
t��!;���' E.' C.' Be�g'li(;efer: : : '.: : : '. '. : �:lli 

Engine. See }4'luid pressure engine. uas engine. 
Pumping engine. Rotary engine. Steam en-

Entl�
n
e·';vhee1 . tract ion. L. H. Seely . . . . . . . . . . . . . . . . 639.2\18 

l-:quipment carrier. C. P. Nutter . . . . . . . . . . . . . . . . . . . . 639.429 

�:�de;aterBli=t��?L�b�br�e·r::::::::::::.'::::::::::: �:t� 
Fence wires, machine for attaching pickets to. J .  

�'i l t:j..1:�����'b": \V: ";,:.;·.-\18'10":·.·. ·:. ·:.·::. ·:::.·.·. :.: �:m 
�:l i ���i��\!n������

e
�� K"el;"·. ' . . .. . .. ... : 

.. .. .. ....
.... : .. .. .. ':.: �:� 

Firearm, recoil operated . P. Mnuser . . . . . . . . . . . . . . . . 63H.421 
Firearm safety device. G. Lu�er . . . . . . . . . . . . . . . . . . . .  639.4U 
ltire escape, M. B. Dooly . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639.364 
Fire escape . J. �nHldil1� . . . " . . . .  .. . . . . . . . . . . . . . . . . .  639.455 

�:�: :��(�:u�b1�kncic�7��oiill(i: G" Edw;ar,ls':::::::: �:� 
Fire refu/rr!e J .  P. Low f� I I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 639.091 
�'ireworks body or the l ike, L. NordhnJ,!er . . . . . . . . .  639.�,,) 
�'ish hook. H. �. Butz . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . 639.355 
Fish in/! hook keeper. snood, J. �nllth . . - . . . . . . . . . . .  S;{9.4b4 
��Ioor surfacin� machine. F. H. Patch . . . . . . . . . . . . . .  6;�.278 
F')ooring and ceili l lil. H. C. \Y. \Vevhe . . . . . . . . . . . .. 639,5fj 
�'Iower pot moJding mu('hine. H. N. Brooks . . . . . . . 6a9:.51� F' luid pressure enlZine. A. (i'. Parks . . . . . . . . . . . . . . . . . .  6.'19,686 
Fo ldinJl chllir and ('ouch ,  com bined . A. lirenjer . . 639.554 
�'oldinll l!ate. J. S. P. Kmman . . . . . . . . . . . . . . . . . . . . . . .  639.401 
Frui t  wrH.ppin� machine. J. C. \\'i!son . . . . . . . . . . . . . fi.'19.375 
Full ing' mi l l  fttnp mot.ion. A. Murdock . . . . . . . . . . . . .. 6:)9,424, 
J;·urnace. See Hot nir furnace. 
Furnaces. nozzle for feedtng fine fuel to, C. A t����;�;e���s���i�ai;ol1:.:L: \�ojZ.: : .: : : : : .: : :  : : :  : : : :.:. �:i� 
Garbage crematory und water beater, combmed, . 
Gar�e':l't�C����te'l�ber�: : : '. : : : : : :  � : : :  : '. : :  : : : : :  : : : : : : :  �:f� 
t�arOielit �uDporter, ... . C. Rnymond . . . . . . . . . . . . . . . . 6391287 
Gas. apparatus for col lecting carbonic acidl J. F. . . 
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Ga� generat or. : H�et y lelle. P. Rucher . . . . . . . . . . . . . . . . 639.516 
Gas motor l'eJ,w latI l lg valve. M. K HerteL . . . . . . . . .  6..%.385 
(;II � valve. �e l f c l o�inj.!. J. Blevins . . . . . . . . . . . . . . . . . .  639,344 
Gase�. instrume l l t. for record l l lg vHriutioliS in 

t ension of. A. St einbart . . . . . . . . . . . . . . . . . . . . . . . . . . 6.39,306 
Gnte. See �'old in/l Jlate. M ine /late. 
t:�:: ��

r
��l�(� h�r�����:::.·: ::. '::: . .  : ..... ':::. ':. ': .. : ..... . : :  �1�:�� 

Gear. chnn.w;e speed . R. Lncus . . . . . . . . . . . . . . . . . . . . . .  6:m.2.� 
(� ear. var iable !'peed driving', 'r .. c. }1'ield . . . . . . . . . . .  639,54-8 
Gen(>rator. See Gns generutor. . 4,3 luss /lrinding Hnd pol ish ing' mnchi l le, P. Serr.-
G IH:

e
�j.iild il·lg 'l�i;d ' i.;(;li�·liillg ·1·ri�l�·li i il·e: '�iure� 'M: 639.621 

it. W el ty . . . . . . . . . . . . . . . . .  . . . . . . . . . . .. . . . . . . . . . . 039.32.3 
G I!li:o���e. appar

.���.
s 
. .  �

o� . .  �anufacturm�.' . �:.::': 639,5(" 
Go cart. foldl T lg . K Dever�eJ ln lTe . . . . . . . . . . 6.'17 ,6�O 
Governor mechanism, R. Shlrreffs . . .  . . . . . . . . . . . .  639.4:..0 
(Train spout, G. H .  Birchard . . . . . .  . . . . . . . . .  .. tl39.� 
Graphophone. G. T. SmRl lwood . .  . . . . . . . . . . . 6:l9,4<>2 
Grass cut ter, \Y. S. S<,ales . . . . . . . . . . . . . . . . . . . . . . . . . . 639,619 
uraves. receptacles used in constructi ll�, H. D. 

Cameron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.0/.>.2\0 
Grindill-'l mach ine . too l .  A. Van Dil ieuheck . . . . . . . . 639,ti36 
GUllS ap'"'uratus for udiustill� elevation of, J. ; 

K�ol";. . . .  . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . G39.407 
Half-tone plate and makill� it, G. \V. A. Abel-
Ha::::lflilisteiiei-."j: ii.'c·ti i ii·tf . . . . . . . .  : : : : : : : : : : : : : : : �:� 
Hammer power , H. G. Dit tbenner . . . . . . . . . . . . . . . .  639.5,')8 
Hummer' power. £1. \Vhomes . . . . . . .  . . . . . . . .  6:-m.:i25 
Hallc1 shears. F.. H. l.'ripschmn.lln . . . .. . . .  . 6:-J9.468, 639.469 
HnuJ(er. See Hoor or gate hanger. Meat 
Har���eJ: A. Smitb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fl39.:104 
Harvester. peanut. G. W. Wi lliam8 . . . . . . . . . . . . . . . . . 639,b'!H 
Heater. :--tee Feed waLer beater. Wat er heater. 
Heater. J. Ii. FrolJerl! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 639.550 
HealiH/! Hnd steamill� dev ice, hand. J. S. Berry . . tl.'19,65� 
U:�·f�'jd�;l���cb·iiie: '}{'. 'j�e()b " :  : .. .

. : : : :  ... .. ..  : :: : : .' :  :.� �:�� 
Hides (lr skins. ma(�hine lor t reatmg, C. P. 

Vau"hl l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.,9.318 
1t!!::: ��I:{I��.

c
�1i.Ore�ib�ut�fr���: : : : : : : : : : : : : : : : : : : :  �:� 

Hook. �ee Jl'ish hook. �nap hook. Trap hook. 
Horse breaklllg apparatus . . J. Crabr . . . . . . . . . . . . . . . .  639.21;' 
Horseshoe cal k .  \V. G.  Brooks . . . . . . . . . . . . . . . . . . . . . .. 6::ID.tl58 
llg�:::��:: ���i�.

s
k�W�II!I�i2�t.l: .���.���� . .. ..... : ........ :: �:�� 

Horseshoe, l lR i l iess, n. Kerekes . . . . . . . . . . . . . . . . . . . .  6.'-l9.248 
Hot a ir furnace . . J. Booker . '. ' . . . . . . . . . . . . . . . . . . . . . . .  6.'¥J.51O 

��� :�� !:���:�:: .f T�il��;����.�· .
.
. . ..  . '::. ·::: . ... : .. :::: .. .': �:�M 

Hub securing device. veh icle. H. P. Childress . . . .  6.'l�.212 
Hydrant plu!!. W I l son & Perkins . . . . . . . . . . . . . . . . . . .. b:iU.f41 
Hydrocarbon burner. J. F. Shultz . . . . . . . . . . . . . . . . . .  6:-J�.a02 
incRndescent mantles, machine for trentinll . .  1 .  

H Abercrombie . . . . . . . . . . . . . . . . . . . . . . . . . .  631J.331 to 639.333 

l
n
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�

s
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l
iW��: .���: : ��:.

i
�.� .��� .����i.��.l��i.��.' .� : �.: 63tl,270 

iron and steel. manufacture of plnntsbed. W. C. 
IroI�)��:reei: prod'uoli-Ig' phosphoric: ' 's: p: 'Etter: �:� 
lronJ ll1l board and ladder. combined, L. Nelson . . . 639,603 
J ar fastener. H.. H. Hall see . . . . . . . . . . . . . . . . . . . . . . . . . . 639,559 
Joint fur hollow bui lding' blocks. tubes, etc . •  

Hickson &. BushnelL . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.<:)9.5fi!l 
Journal lJearing. l ubricatinJ.!. H. J. Knapp . . . . . . . .. 639,250 
����Il :�O�d�; 1;)i;o�r::�).': 'r;lc'k�ge8� E: I�: 'Src;w'n �:m, 
Label in...r machine. C. K. 'l'eLJbett� . . . . . . . . . . . . . . . . . .  039.627 
Ladder �helf att achmen t . Jl'. K. Randall . . . . . . . . . .  6.'19.611 
Ladder. step . .  J. n. Hall . . . . . . . . . . . . . . . . . . . . . . . . . .  O39.:l8O 
Lamp. acetylelle �as. H. tHemann . . . . . . . . . . . . . . . . . . 6.'-J1l.�:« 
t��g'g1�/���a�������:C�·&CB��i:���. : : : : : : : : : : : . : : : : ��:� 
LUl"t for makin)l' overshol!�. G. S. !.t H. D. Bronson fi39.B49 
LUl"t hlngillg machine. :K A. Eastl:lan . . . . . . . . . . . . . . 6.'-ID.M2 
}::���. ;�{�

r
e�j� G: ·Rl)b·ins c·)ii : : : : : : : .. ..  : : : · : : .' ,, : : : : : :  �:� 

Lead c')X ide, manufacture of, Bunn & Case. . . . . . .  6.19.209 
Leather snipPing machine. '1'. �'. Hart . . . . . . . . . . . . .  ti.'19.233 
Ledger. detachable lenf. K Marsky . . . . . . . . . . . . . . . . 039.420 

tl����� ��rs<l,.��,I�;�: It .
.

. fl' �uetti
.
nger. ' . .  '::.'. '::.' .. :: �:m 

Liquid dispensinll: can , C. �1. Husted . .. . . . . . . . . . . : .  639,mJ3 
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.�� . .  �� ��.�� . .  q�.����� 639,316 

Lock. See Sash lock. 
Lock. Dil lenbeck &. Flueso . . . . . . . . . . . . . . . . . . . . . . . . . 639.219 
l .ocks. manipulll t ing attachment for combina-

t ion. M. Mosler . . . . . . . . . . . . . . . . . . . . . " . . . . . . . . . . . . .  t-i.'1!l.!l99 
Loom. narrow fahric. O. A .  Steere . . . . . . . . . . . . . . . . . .  639,b'26 
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Mail bal!. K C . .l ordan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63'J,581 N E W 
(The Tl'ieder.) Match makinl! und buxilll: machine, C

'��
357

: U:�9.a.-)9 
Rma]] as an opera glass. More Meat hanger . 8. J. Fit zgerald . . . . . . . . . . . . . . . . . . . . . . . . 6.'m.;,)4!l powerfultban the largest Held Merrv-Il()-roulHl . ,T . W. H i le . . . . . . . . . . . . . . . . . . . . . . . . .  t);{9.a&; gla!!ls. Send/or Circulars. Metni (iri l l .  M i l l �  & �mith . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63.4.262 

Q U E E N & CO .  ����i :: :;.�:::� ���i : �: t�) �c�:I�'.so�.: : : : : . : : . : : : :  �:�� Optifnl and. Scient�ttc In.qt'J'tt.- .Mi l k  te�t. hottles. machine for shaking Babcock, 
mell t Works. H. K . .  I I  • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.19.404 

1 0 1 0  Ch est n u t  Street. Mil l .  See Cane mil l .  
NEW.YORK :  5 9  Fifth Ave. ____ P
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THE ELECTRIC HEATER. -A VALU-
able paper, with working dra!Vinp:e of yarious �or�s of 
�?:c�:ig
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TIFIC AMERICAN SUPPLEM I':NT 1 1  t 2 .  Price 1 0  cent •. 
For sale by Muun & Co. and all newsdealers. 

T H E H . - C . Gas Engine Igniter 
The  most satlsfactorv machine yet 
devised for 19nittn� Gas and Gaso­
Jine Engines. It has permanent 
wag-net fields ; an inclosed arma .. 
ture ; self-feedillJi!' carbon brushes, 
��������ti� �i������l��; 
The Holtzer·Cabot Elec. Co., Boston (Brookl ine) Mass. 

Miter board attachment, P. A. Ho lmberg . . . . . . . . .  6.'1�.:�"'H 
Moistener and sealer. envelop. H. A. 'llhexton . . . . 6:m.H14 
�gror:' J�!Jl�u�:!i- 'mot()r: . '\v �ive' po�·ej. · �otoj.: · f39.4ig 

Mower grass catcher. lawn. W. J. Brennan . . . . . . . . ti39.3!6 
Mowin� rcachine. J. A .  Allen . . . . . . . . . . . . . . .  ' . . . . . .  639,335 
Mowing machme gatheril1g attachment, it. !.,. 
Mu:i�T!:�\ur

·
oer·. 'G: :A: ·ROb

·
bi·O;': : : : : : : : : : . : : : : : : : :  ��:m 

Nail. See Horseshoe nail. 
��� ����'r!t:S' �(�r

er
:�\�tlliz;n� ' ali<l ' b'u�iiiii�: 'Ii: �.ti07 

Luckenbach . .  . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi39.2;'7 
Oil Clip. sight feed. H. Ritter . . . . . . . . . . . .. . . . . . . . . . .. . U39.293 
Oil from water, apparatus for separat l1lg'. Camlz 

&0 Betton i . . . . . . . . . . . . .  6:f.1.5W 
Oilstone box. W. Black . .  ! r .  . . . 63�.il4:\ OPt�f:� . �.� ���:��: .�l.��.�i.I�� . . ��� . . :��.�).I.l�� . . :" .  ���-. 6B9,:l71 
Ore pu lverizer. railway. II. Mann. . . . .  . 639.418 
. Ore separator. �'. A. Pratt. . . . . . . . . . . . .  . . . . .  639.433 

(Continued on page 1.28.) 
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M A XI M U M  POW E R- M I N I M U M  COST. 
If you use a pump for 

g�
e
[r�81�u�

i
?8b:!����8 

mash, tanner'F5 l iquor, 
cottollseed oil or fluids, 
hot or cold, thick or thin 
you want to get the 

TABER ROTARY P U M P  
which doe. the mo.t work at 
the least expense. Simply 
constructed. Can be run at 
any de.ired spee<l.. Perfect-

�fcta�
a
:�;k:��.

pa
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s
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" ABER PU M P  CO • • 32 Wel l s  St • •  Buffa l o .  N .  Y • •  U .  S .  A. 

Buy Telephones 
THAT A R E  G O O D  .. N O T  . . C H EA P  T H I N G S . "  

1.'he di1Jerence in cost is little. We guarantee 
«",mr apparatus and guarantee our eustorners 
against loss by patent suits. OUl' guaran· 

tee and instrumentB are both good. 
W E S T E R N  T E L E P H O N E  C O N S T R U C T I O N  CO 

2 5 0·2 5 4  South C l i nt o n 'St . .  Ch icag o .  
Largest Manufac'urers of Telephones 
exclusively in the Pnited States. 

N I C K E L  
AND 

Electro· Plat ing  
Apparatus and Materlai. 

TOE 
& V a n W i n k l e  
Co •• 

Ne,vRl·k. N. J. 
136 Liberty St .• N. Y. 

30 & 32 S. Canal st 
Cbicago. 

ACETYLENE GAS AND CARBIDE OF 
Calcium.-AII about the new iI luminant. its qualities, 
chemistry, pressure of liquefaction, its probable future, 
experiments perfOI-m ed with it. _ A most valuable series 
of articles, gIving in complete form the partlCulars of 
this bubject. Details of furn3ces for making the carbide, 
�
as generators. gasometers, burners, etc. Contained in 

1 <j;�:l�lmo,�"tN��
N
l 0 �'i�

P
f�1��

T
i of��' 1 ���: 

1 0 :1 !i .  1 0 3�. 1 41 ;":1 ' . 1 0 64. 1 0 7 1 .  1 0 ' � .  1 08�. 
1 083. 1 08 '1 .  1 08 :\ .  1 0'"'6. 1 1 04. 11 �4. 1 1  a�. 1 149 and 1 1  !i0. Price 10 cents each. by mall. from 
tbls office, and all newsdealers. 

TO M I N E  O W N E R S. 
You need a HOISTING 

ENGINE. You want the 
best, strongest. snfest. most 
up-to-date engine that is 
made-the most durable and 
yet the g r e a t e s t saver of 
money. Send for our free 
cat.alogue and state the size 
g�n�

n
��� ).g� .;;���: qu':r� 

ries. and docks. Both friction 
��

d
A�f��s ����fy r�t����Iigeable. Weber Gas & Gas. 

ollne Engine Co., 402 S. W. Boulevard, Kansas City, Mo 

Kneading and Mixing Machi nes 
Over 6200 In use. Over 300 varieties 

In 100 dilferent industries. 
Paten ted in all count.rles. 
W E R N E R & 

P F L E I D E R E R  
Build. 

Chemi· 

Q':.�.n��:l���e��qnt� at 

P. T. AUSTEN, Ph.D., F. J.  MAYWALD, L. S. MOTT, 
President. Vic •• Pres. Sec. aoo Treas. 

Tn; Auat;ft �nlmi�,l nlu'r�n ��. 
Experimental Investhration of Technical Problems. 

Ret�earc4 Work for Manufacturers. Improvement and 
InventiotJ. of Processes and Products. Utilization of 
Wastes $ld Unapplied Substances. Reduction of MaD' 
ufacturiug Costs. Te�ting, Perfectin�, Introducing and 
DI.poslng of Processes and Products. Manufacturing 
Formulas. UI"" ExplanatQry Circular on Applicat·ion. 

1i2 BEAVER STREET, NEW YORK. 

M I ETZ " W E I S S  

K E R O S E N E 
and GAS Engine 

The most economlCal .Fewer 
�!W.ilit;,. A:J'��,*,i& ��n'i,::�g 
�,,:n��

ne
pat�;a�

C
\�, 'r}�g: 

and Eu�o.,eean countries. 
Sl'tdG' t'Tsff't�Wisz. 1 2 8- 132  Mott St •• New York.  
MARKT & co • •  

London, Hamburg, Paris. 

THE MODERN ICE YACHT.-BY GEO. 
W. Polk. A new and valuable paper, containing full, 
practical directions and speCifications for the construc­
tion of the fastest and best kinds of Ice Yacht. of the 
latest, most approved forms. Illustrated witt] engrav· 
��:n%��t
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AMERICAN SUPPLEMENT . No. 624. Price 10 cents. 
To be had at this Office and of all newsdealers. 

FA S T E R  THAN S H O R T H A N D !  
One Stroke Prints a Word . 

No more illegible notes. 
You can become a �teno­
,zrapber at home in 
six weeks with­
out a teacher. 
Machines 
for the 
BLIND. 
A nderson Shorthand 
Typewriter, 2 5 3  Broadway. New York. 

Automobiles-- • 
'.rhe SCIENT IFIC AMERICAN for May 13, 1899, is 

devoted mainly to i1lu.trations and detailed de· 
scriptions of various types of horseless vebicles, 
This issue also contains an article on the mechan. 
ics of the bicycle and detailed drawings of an auto· 
mobile tricycle. Price 10 cents. 

The following copies of the SCIENTIFIC AMER. 
ICAN SUPPLEMENT give many details, of Auto­
mobiles of dilferent types, with many Illustrations 
of the vehicles, motors, boilers, etc. The series 
make a very valuable treatise on the subject. The 
numbers are : 732, 979, 993, 1053. 1054, 1055, 1056. 10M. 
1058, 1059, 1075, 1078, 1(8), 1082. 1083. 1099, 1100. 1113, 
1122, 1178. 1195. 1199, 1206, 1210. SUPPLEMENT No. 
1229 contains a highly Intere.ting article giving 
full data as to operating costs of horse and electriC 
delivery wagons in New York City. Price 10 cent·s 
each. by mail. For sale by all newsdealers or 
address 

M U N N  Ie. CO. , P u bl ishers, 
36 1 BROADWAY, N EW YORK. 

J c ieutific !tueritau. 
Overfiow trap. F .  A .  Radclltre . . . . . . . . . . . . . . . . . . . . . .  63g.6IO 
Oven. H. Adler .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639,646 Cbt CyptWrl·ttr Excbangt Package and lantern, combined shipping, W. E. 
pac�\�;;"�'raiil for iileiaii;"c: R: 'P:'S(;Iiiiliiig:: : : : : : : :  �8:t55 1 � Barclay St . .  N E W  Y O R K  
Pan. See Ash pan. 1 2 4 La Sal l e  St •• C H I CAG O Paper box, Eo A. McMillin . . . . . . . . . . . . . . . . . . . . . . . . . .  639.269 38 Bromfield St. .  BO STO N Paper box machine. 1. L. Sbeldon . . . . . . . . . . . . . . . . .  639,449 8 1 7  Wyandotte St • •  Paper cutter, O .  C .  Hale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63g.23l KANSAS CITY.  M O .  �:���r3�� ���

de
;e':,�tl 

p
����t'p����?�r� ����r: 639,678 

2 0 9  North 91h 51 . .  
lach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639.499 ST. LOUIS.  MO.  

Pbotographic finder cover, W. G. Harris . . . . . . . . . .  639.564 432 Diamond 51 • •  

Photographic negative., apparatus for marking. PITTS B U R G H ,  PA. J. G. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639,496 3 West Baltimore St. !. Pianoforte action, T. C. Lewis . . . . . . . . . . . . . . . . . . . . . .  639.255 BALT I M O R I:. .  M D .  Picture frames. device for bendIng muldings to . We will save you from 10 . form. �. A. Belmont .. . . . . . . . .  ." . . . . . . .  . .  . . . . . . . .  639,342 to 50% on Typewriters of all 
PIpe core, J. W. Bonta.. . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  639.508 
Pm. See Clothe. pm. Cotter pm. I makes. Seoo for Catalogue. 
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.� : : : :  ��:��l VELOCI'l'Y OF ICE BOATS.-A COL-

Plane • •  boot . •  V. Royle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63!l.617 lectiun of interesting letters to tbe editor of the SeIEN. Plan!ng and n�atching. machiI?-e. G. W. Bugbee . . . �·)9.3�j TIF1C AMERICAN on the question of the speed of Ice Planmg machIne feedmg deVICe, J. R. Thomas . .  t)."3!J.31v Boats, demonstrating how and why it Is that these cratt Planter, corn, Hunt & Friberg . . . . . . . . . . . . . . . . . . . . .  t>:lY,2;-J9 sail faster tban the wind which propels them. III us-Pla.ter. W. H. Beard.ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6:l9.34U trated with 10 explanatory diagrams. Contained in SCI. Plow. subsoil. '1'. W. Campbell . . . . . . . . . . . . . . . . . . . . . . 639,356 ENTIFIC AMERICAN �UPPLEMENT. No. 214. Price 10 Pre... See Bale cotton'press. cents. To be had at this Office and from all neWSdealers. Printed or coated faorics. machine for dryinll, J .  
J. Beale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6:19,650 

Printing inkin� mechtmism, multi color, A. D. 
Kene.ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:,9,247 

Printing machine. fabric. H. M. Harley . . · . . . . . . . . .  639,:>82 
Pro�ectile. explosive, C. Coleman . . . . . . . . . . . . . . . . . .  639.2H 
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Pruning shears, A. W. Conatser. . . . . . . . . . . . . . . .  . 639,525 
Puller. See Weed pul ler. 
Pul ley, split. G. P. Brubaker . . . . . . . . . . . . . . . . . . . . . . . .  6.19,351 
Pulverizing machine journal box, J. C. Clark . . . . .  639.360 
Pump, mercurial air, H. S. Maxim . . . . . . . . . . . . . . . . .  6.'19.593 
Pumping ene:ine, duplex, H. J.J. Perrine . . . . . . . . . . .  639.282 
Pumping engine. duplex steam, H. L. Perrine . . . .  639,28.') 
Puzzle. D. McGenniss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639,602 
Pyrometer. pneumatic. Uehling & Steinbart . . . . . .  639,317 
Rack. See Bicycle raCk. Clothes rack. 
Railway coaches, dust and cinder guard for, J. S. 

McKenzie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639.426 
Railway fro!'. C. F. Kress, Jr . . . . . . . . . . . . . . . . . . . . . . . .  639.251 
Rnilway jOint, C. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 639.45.'1 
Railway switch, M. S. Pittman . . . . . . . . . . . . . . . . . . . . . .  689,284 
Railway trains. safety van for. J. Emden . . . . . ' . . . .  6:)9,:167 
Railway or tramway, elevated or girder, G. 

Barker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  369,498 
Railways. contact sboe for surface contact, M. T. 

A. Kubierschky . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.�9,2.>2 
Range. gas. Moon & Graves . . . . . . . . . . . . . . . . . . . . . . . .  6;l9.263 
Hazor strops. holder for endless. W. O. Evans . . . . 63!1.545 
Reflector for incandescent. lamps, E. F. Gennert . 639.:172 
Refrigerator. B. M. Stewart . . . . . . . . . . . . . . . . . . . . . . . . .  6il9.308 
Refuse destructor, etc. , J. A. & W. K. Baker . . . . . . 639,649 
Register. See Autographic register. Cash regis� 

ter. 
Rivet catcher. W. J. Beil(hey .. . . . . . . . . . . . . . . . . . . . . . .  63!1.,\(),� 
Rock and ore breaker, Hanna & Capen . . . . . . . . . . . .  6.'39.558 
Roller and barrow, combined, N. Schwartz . . . . . . . .  6�J.697' 
Rotary engine. E. Bennett. . . . . .  . . . . . . . . . . . . . . . . . .  6.�9,504 
Rotary engine. H. A. Buck . . . . . . . . . . . . . . . . . . . . . . . . . .  639,659 
Rotary engine, E. A. \Vilcox. . . . . . . . . . . . . . . . . . . . . 639,327 
Sands or tail ings while under treatment by sol� 

vents, meaus for mixing and aerating, W. 
Duncan . . . _ _  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ _  . . . .  639.540 

Sash balance. G. Barnes . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639.500 
Sasb fastener, G. W. Manuel . . . . . . . . . . . . . . . . . . . . . . . .  6.�9.419 
Sash lifter. R. Washburn . .  _ _  . . . . .  _ _  . . . . . . . . . . . . . . . . .  60!l ..  l21 
Sa.h lock. A. R. Fer"usson . . . . . . . . . . . . . . . . . . . . . . . . . . 6;39.546 
Sausage linking machine. C. E. A very . . . . . . . . . . . . .  639.648 
Saw guide. J. A. Leaf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:l9.411 
Saw guide, band, F. J. Perkins . . . . . . . . . . . . . . . . . . . . . . 639.280 
Saw horse. O. Barnett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.�H.501 
Saw tool , E. L. Po.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639,285 
Saw tooth shaping apparatus, F. W. Walquist 

et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639.472 
Saws, machine for sharpening gan�s of, C. Carr .. 6.�9.358 
Sawing aIJparatus, ribbon or band, T. Kirschner .. 639,402 
Scale and value calculating and registering mech� 

anism, weighing. }I'. J�. Fuller . . . . . . . . . . . . . . . . . . .  6.'19.5.51 
Scoop or bucket. C. Berg-hoefer . . . . . . . . . . . . . . . . . . . .  6.�J.6.1H 
Screw cuttillll die. C. J .  Harrington . . . . . . . . . . . . . . . . 639,232 
Scythes or sickles. manufacturing, R. Commi� 

chau .. _ _  . . . . . . . .  . . .  . . . .  . .  . .  . .  . .  . . . . . . . . . . . . . .  . .  . .  6.19.665 
Sealing apparatus. jar. W. A. Lorenz . . . .  639,680 to 6:l9. f>ll2 
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Seeder attachment. broadcast. L. A.  Wright . . .. . . .  639.486. 
Separator. See Cream separator. Ore separa-

tor. 

The "Wo lverine" Three Oyl inder Gas­
o l i ne Marine Engi ne .  

The only rever8ing and self startin,ll 
f�;p��

n
Jo�nlti���:;e�g:tl��
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no vibration. Absolutely safe 
Single, double, and triple marine 
and stationary motors from � to 
30 H. P. pr TVrit. for catalogue. 
WOLVE R I N E  M O T O R  WORKS.  

G rand Rapid s ,  Mich.  

Apw. I'IBEI 
Mannfactory Established 1 7 t H .  

LEAD PENCILS, (JOLORfr.D PENCILS, tlLATE 
PENCILS, WRITING SLATES. S'l'E1<JL PENS, GOLD 
PENS, INKS. PENf'IL CASES IN SILI'ER AND IN 
GOLD. STA'!'lONERS' RUBBER GOODS, RULERS, 
COLORS AND ARTIS'l'S' MATERIALS. 
78 Reade Street . N ew York, N. y, 

Mannfactory Established 1761. 
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HOIST. It Is 
s a f e, s i m p l e, 
st.-ong, and built 
e . p e c l a l l y  for 
service far from 
factory. Writ. 
for cat. S. A. 
Witte Iron 

Works Co., 
1207 Walnut St., 
Kansas City, 1110. 
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Sewing machine trimming attachment, looped 'rheir Origin and Development.-An im�ortant series of 
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Shade fixture. window. (j'. B. Moore . . . . . . . . . . . . . . . .  639,423 ings showing the construction of various forms of 
Sba
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Shears. See Hand shears. Pruning shears. each. For sale by Munn & Co. and all newsdealers. 
Sbip. O. Akerberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639.334 
Shoulder brace. A. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639,446 
Sbuttle, .elf threading. E. H. Ryon . . . . . . . . . . . . . . .  6;'19,441 
Singeing machine, R. Atherton . . . . . . . . . . . . . . . . . . . . .  639.493 
Slug or nail strips, apparatus for making, H. H. 

Bullum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639.694 
Snap hook. G. H. Stewart .. . . . . . . . . . . . . . . . . . . . . . . . . . .  639.309 
Snulftablet, W. L. Dudley . . . . . . . . . . . . . . . . . . . . . . . . . .  639.365 
Snuff tablets. manufacturing, W. L. Dudley . . . . . .  6:l9,366 
Sole. fiexible shoe. J. Beck . . . . . . . . . . . . . . . . . . . . . . . . . .  6;'19,651 
Speculum, W. Scheerer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.'19,44. 
Spinning or other text i le machines, hoop for 

drop wire. of. W. J. Morgan .. . . . . . . . . . . . . . . . . . . . 6.19,2f..! 
Sprinkler, J. B. Rhode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi.�9.289 
Stacker, pneumatic straw. J. K. Sharpe. Jr . . . . . . . .  63..4.448 
Staking- mH.chine, Vaughn & Perkins . . . . . . . . . . . . . . .  6.�9.:-n9 
Steam boller, W. H. Cook . . . . . . . . . . . . . . . . . . . . . . . . . .  639.580 
Steam en"rine, H. A. Zinn . . . . . . . . . . . . . . . . . . . . . . . . . . . . 639.644 
Steamer and boiler. combined. R. W. Welty . . . . . .  639.474 
Steamer and boiler, culinary, E. E. Ward., . . . . . . . .  639.473 
Stencils. apparatus for reproducing br, W. 

Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639,623 
Stopper. See Bottle .topper. 
Stove. V. Spiqdler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:19,624 
Strainer, vessel , J .  Buckley . . . . . . . . . . . . . . . . . . . . . . . . . .  639.208 
Strap cuttin/'Z machine, C. \V. Newton . . . . . . . . . . . . . 639,272 
SWing. }<'. L. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 639,563 
Switch. See Derailing switch . Electrical snap 

switch. Railway switch. 
Syring-e nozzle, �'. Hurlbut . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'19.576 
'rall, shipper's. J. �. Hewett . . . . . . . . . . . . . . . . . . . . . . . .  639.2;Jt) 
'l'ap. beer, R. E. Kabi.ch . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi.'I9,582 
'l'elephone. automatic, E; E. Ries . . . . . . . . . . . . . . . . . . . 639.291 
Telephone switchboards, drop restoring device 

for. F. B. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.�9.i)27 
Telephone transfer board. F. B. Cook .. . . . . . . . . . . . .  639.528 
'l'elpphonic systems, apparatus for, F'. B. Cook . . .  6.'39,526 
'l'hil l coupJing. W. A. Lapp . . . . . . . . . . . . . . . . . . . . . . . . . .  6B!l.2.:J:l 
Thil l  coupling. G. B. Lutz . . . . . . . . . . . . . . . . . . . . . . . . .  m9.415 
Thill . vehicle. C. A .  Ray . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi.'19.612 
Ticket. railway, G. A. Hinkle . . . . . . . . . . . . . . . . . . . . . . . . 639,572 
l'11e structure and tiles therefor, Ii'. L. O. Wads� 

wortb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 689.637 
Tire. cushioned pneumatic vehicle, E. Kern p-

shal l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 639,39'J, 6.19. 400 
'rire shrinker. 1'. R. Pangle .. .. . . . . . . . . . . . . . . . . . . . . . . .  6�9,277 
'rire valve inserter, A. Whisler . . . . . . . . . . . . . . . . . . . . .  6.'39,47fi 
'rire valve support and air pump, E. GabeL . . . . . . .  639,552 
'l'obaccp pipes. nicotin extractor and smoke 

cooler for. P. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639 • .197 
'rool, combination, W. A. Hauger . . . . . . . . . . . . . . . . . .  639,5fiti 
Tool bolder. Normand & Hyde . . . . . . . . . . . . . . . . . . . . . .  639. 428 
1'op roll, L. W. C .. mpbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6;)9.211 
Torpedo .bell for hil<b explosives. L. Gat.hmann .  63g.227 
'"l'rack sanding device, car. A. L. Sprague . . . . . . . . . .  6:lfl,625 
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ployes' register. general time and check 
s ystem, an absolute necessity in every 
business. Ail' cushion base. Operated 
without pounding. Complete with die 

>=_ .... 00. .. ·' j�d
p��1ec�

e:�lkf�:-m 
u
;�:re�n���;����� refunded. 27 Thames St .. N. Y. 

be set for any size in a few seconds. Gives 
any desired clearance. Ful ly guaranteed. 
" Can't Grind WroDfl." Catalog free. 

DECEMBER 30, 1899. 

A 
Education 

BY M A I L. '" 
We b ave prepared successful MeehBDleBl 

°trt::l":r
es\��a;! DE:uf::::::

n
A�!tt tect�. Surveyors, CifemJ8t8, Correa­

pondents, Steno&,raphers and Book­keeper". Write for circular. )lention 
the profeslion you wish to enter. The International Correspondenee Selloolt, 

Box 942 Scranton, Pa. 

ACETYLENE APPARATUS 
Acetylene number o f  the SCI1<NTIFlC AMERICA ' SuP. 
PLK1\'I11;NT, describing. with full illustrations, the most 
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'l'he Jlas as made for and used by the microscopist and 
student ; its use in the magic lantern. 'l'he new French 
table lamp making its own acetyJene. Contained in 
SCIENTIFIC AMERICA" SUPPLEMENT. No. 1 01i7. Price 10 cents prepaid by mail. For other numerous 
valuable articles on this sUb�ect we refer you to pa�e 21 
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This brats Wind, Steam, or Horse Power. 
We offer the W E BS'l'Elt 2� actual horae power 

G AS E N G I N E  '150. less 10  per cent discount for c:lsh. Buil t 
on interchangeab l e  plan . Buil t  of best material . 
Made tn lots of W(J therefore we can make the pricp.. 
Boxed for shipment. wei�bt 800 Ibs. Made 10r Gas Of Gasol ine . Also Horizontal Engines. 4 to 3U h.  p. 

WEBSTER MFG. CO .. 
1 0 7 4  West 1 lith St • •  Chicago. 

�::t����ll��:�s:38B��7 �trG�!h:i� Yc�� ��Z; 
So. Peter and Lafayette Su .• New Orleans, La. 
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pliers and plugl;ers, togetber Wit� rubber band olUIll<ing 
and the use of puncture banus. 9 illustrations. Con­
tained in SUPPLEME�T 1 1  O�. Price 10 cents. For 
sale by Munn & Co. and all new.dealers. 

OUPFS El:ELD 
with the Improved Wash­
bnrne Patent Cnff Hold_ 
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trousers. By mail, 2Oc. the 

. . . ij.'" ers can be placed just where 
you lVant them ; will never 
slip but may be instantly re­
leased. Drawers Supporters, 

� pair. pr Catalogue showing � 
these and other novelties, free. 

American R i n g  Co .. Box P. Waterb u ry. C o n n .  

£alcium £arbidt 
F O R  E X P O R T. 

E .  A .  N E R E S H E I M E R ,  
35 Nassau St. , N ew York City_ 
FIREPROOFING TESTS OF FULL SIZE 
Columns and Girders. A detailed study of a disastrous 
fire in a supposedly fireproof building, together WIth 
diagrams and figures showing a plant for testing struc­
tural ironwork. 9 illu8trations. Contained in SUPPLE­
MENT 1 0 " ' .  Price 10 cents. For sale by MUDn & Co. 
and all newsdealers. 

N ICOTI N E  ABSORBENT AND VENTILATED SMOKING 
P I P E .  I S  T H E  O N LY PIPE FIT FOR A 

G ENTLEMAN TO S M OKE. 

Bowls of the Best French Brier. exoeedlnl(ly 
neat and graceful in appearance, and cost no more than 
an ordinary pipe. There are no filthy stems to clean. 
and by a simple and effective construction, the poison­
ous nicotine juioes are thoroughly absorbed before 
reaching the mouth, and a cool, clean and healthy 

�����y�h8':�llM,�t��id�OWlai���;ded if not satl8-
�end for Illustrated Circular U S. A." and prices. 

T H E  H A R V EY & W ATTS CO. , 
2 7 5  Canal Streel. N. Y. Stat ion  E. Phi ladel phIa. 

'I'raction Increasing device, S. WoodalL . . . . . . . . . . .  639.48a 
'rransplanter. H. C. Benton . . . . . . . . . . . . . . . . . . . . . . . . .  6.19,654 
Trap. See Animal trap. Overflow trap. 

The Yan kee D R ILL  G R I N D E Rt 
ffMd���I�fz�J'��ilI,

w
I:�':'ti t��'Ji i�:gf.'ii 

G. T. EAMES COMP ANY, �-. 
• 250 Asylum Ave.. Kalamazoo, Mich . Mechanical Movements Trap. O. F. Baum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.�9.3.19 

Trap. J. D. Olinl<er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6ag.606 
'rrap hook, W. Gabrielson . . . . . . . . . . . . . . . . . . . . . . . . . . .  639,553 
Tree lifting and transporting device, D. F. Pre-

vost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi.�9.2R6 
Trousers clasp. A. B. Herald . . . . . . . . . . . . . . . . . . . . . . . . nan.:X-i8 
'rruck and carrier. combined, E. A. Barnes .. . . . . . . th�SUJ38 
'l'rucK, car. �. G. Nicewaner . . . . . . . . . . . . . . . . . &9.273. f);-{9.274 
'"i'ruck, double. Wilkinson & Gee . . . . . . . . . . . . . . . . . . . .  6.'ID.fJ39 
Truck, house moving . .  J. E. Tandy . . . . . . . . . . . . . . . . .  639.4til 
1'ruck. maximum traction, S. E. Clarkson . . . . . . . . .  639,361 
Tubes, apparatus for manufacturing steel or 

other metal. Sbarp & Billing . . . . . . . . . . . . . . . . . . . .  6:l9.2!19 
Tug. hame. A. Gri •• o . . . . . . . . . . . . . . . . . . . . . . . . .  6.39,229. mm.230 
Turbine, steam. C. A. Parsons . . . . . . . . . . . . . . . . . . . . . . 6.11l.00s 
Type for A rabic characters. Guest & Richmond ..  6:j9,:179 
'l'ype settinJl apparatus, Johnson & Low . . . 639,244. 6.'39.24.1 
Typewriting machine, T •. S. Burridge . . . . . . . . . . . . . 639.660 
'1'ypewrlting machine. C. H. Shepard . . . . . . . . . . . . . . 6;19.:l00 
Umbrella, bicycle, G. Valiant . . . . . . . . . . . . . . . . . . . . . . .  f��9.6:l' 
Umbrella, foldin#!. Gro-re & Stover . . . . . . . . . . . . . . . . .  63H.5.1fi 
Unloader. W. G. Jibben . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.�9,396 
Upholstering apparatus, E. F. Braisher .. . . . . . . . . . . mJH,512 
Valve, J. A. Dyblie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1>39.673 
Valve action, pneumatic. J. Wieser . . . . . . . . . . . . . . . .  6.19.477 
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Valve. steam or other fluid actuated, J. B. 
Rhodes . . . . . . . . . . . . . . _ _  . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'19.288 

Valve. straightway, E. H. Lunken .. . . . . . . . . . . . . . . . .  639,258 
(Continued on page (31) 
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EXPERIMENTAL SCIENCE" 
By GEORGE M. HOPK[:"JS. 

'I'H IS  is a book full of 
i nterest · and value lor 
Teachers, S t u  d e n  t 8, 
and others who desire 
to impart or obtain a 
practical knowledge of 
Physics. J his splendid 
work give8 young and 
old Bf ,metlli llg' worthy 
of thougbt. It has ill­
Nuenced thouB..I.uds of 
men in the choice of a 
career. It will give any­
one, young or Old, in­
formation lhat will en­
able him to compre­
hend tlJe great im­
provements uf t be day. 
It furnishes �ug:ges­
tions for boul'S of in­
structive recreation. 

20tb edit ion .  Revised and elllar�ed. 914 paues. 820 
iHns Elegautly bound in cloth. Price, by mail, PORt­
paid, $4.00 ; Hal f 1I10rocco. $;l.00. 

� 
Liquid Air and the 

Liquefaction of Gases. 
'1'hi, book contains the full theory of tbe subject. It 

gives the entire history of the Liquefaction of Gases 
from the eariiest time to the present, aIid contains an 
illustrated description of an the experiments that bave 
excited the wonder of audiences all over the country. 
It is a logical explanation and appJication of tlle princi­
ples of liquefaction, a bistory of the t,heory, tiiscovery 
and manufactur' of . liquid air. A book that renders 
simple one of the most perplexing chemical problems 
of the century. Startlinl/ developments illustrated by 
actual experiments. It is not only a work of spienUHc 
interest and authority, but is intended for the general 
reader, being written in a popular style-easily under­
stood by everyone. 

By Prof. T. O'CONOR SLOANE. 365 Pages. With 
many Illustrations. Price $2.;l0. 

� 
A Complete Electrical Library. 

By PROF. T. O'CONOR SLOANK 
An inexpensive library 

of tbe best books on 
Electricity. Put up in a 
n e a t  f o l d i n g  box, aa 
shown in cut. �'or the 
student. the amateur, the 
workshop. the elp.ctrical 
eng i n e e r ,  schools and 
col l eges. Compri�ing five 
books, as fo]]nws : 
AritbmetIc t)f };iectricity 

138 pal/es, . .  . $1.00 

EIActrlc TOY Making, 140 
page!; • . . . . .  'L.OU 

How to Become a 8nc-
g:�"is�1 .

Elec:r�ci�h�ci: 
Standard Electrical Dic­

tionary, 6H:t pages. $S.C!) 

Electricity Simplified 158 Ftve vulume.lol, 1,30U jJa(Jp..�. 
pages, . . . . . $1.00 and over 4hO illust,·at iOl'''.  
A ,'a/1mbl£ and "idispensabl£ addition to every liOrm'll. 

Ou r  G reat Special Oft"er.-We will send prepaid 
the above five volumes, handsomely bound in blue cloth, 
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Price of $;l.BO for the  complete set. '.rhe regular 
price of the dve volumes is $7.00. 
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T H E S C I E N T I F I C  A M E R I C A N  

Cyclopedia of Receipts, 
Notes and Queries. 

Edited by ALBERr A. HOPKINS. 
12,500 Receipts. 700 Pag"es. 

'l'h is s p l e n d i d  
work contains a 
c a r e f u l  compila­
tion of the most 
l J  s e f u l  Receipts 
and RepJ ies gIven 
in the Notes and 
Queries of corre­
spondenst R.8 pub­
lisbed in t i l e  SCI­
ENTIFIC AMEHI­
CAN during the 
past fifty years j 
t o g e t h e r  with 
many v a l u a b l e  
and important ad 
ditions. 0 'V e r 12,000 selected 
Recelpt� a)'f� .lIere 
collected ; nearly 
every branch of 
the useful arts be­
ing represented • 
It is by fa r the 
most comprehen­
sive volume of the 
kind ever placed 
before the public. 

PrIce !iii In cloth ; 
rocco ; postpaid. 

$6 in sheep ;  $6.1i0 in half mo-
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Gas, Gasoline, and 
Oil Vapor Engines. 

The O n ly American Book on the S u bject. 

A book designed for the 
lIeneral Information of ev­
eryone interested in this new 
and popular motive power 
and its adaptation to the in­
creasing demand for a cheap 
snd eastIy mana�ed motor 
requiriDR no licensed enRi­
neer. The book treats of 
the theory and vractice of 
Gas. Gasoline, and 011 En­
gines, as deSigned and man­
u f a c t u r e d  In the United 
States. It aloo c o n t a i n s  
chapters on Horseless Ve­
bicles, Electric  Lighting, 
Marine Propulsion. etc. 

By GARDNER D. HISCOX. )f.'K Handsome Enarav-
Ings. Large Octavo. 365 Pages . . Price $2.�O. 

lIT' Full descriptive circular. of abo"" books will be maiUd free upon appltcation. 
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Wrench . M. \\' i l l iams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . f:a9,640 
Zinc from refl'actory zinc bearing ores. recover-

ing. J. Jones. . . . . . . . . .  . . . .  . . . .  . . . .  . . .  . . . . . . . . . . . . .  t)39.579 

DESIGNS. 
Armature monnting, electric • •  1. H. Mason . . . . . . . . .  32.004 
!lox blank ,  berry. K L. Walker . . . . . . . . . . . . . . . . . . . . . . :J1.9!lH 
Box lid holder. A. 'V.  Grelle . . . . . . . . . . . . . . . . . . . . . . . .  aU�1.l 
Box. turned wooden. \V. C. �-:8re� . . . . . . . . . . . . . . . . . . . .  31 .W. 
Brush holder, J. A. Keane .. . . . . . . . . . . . . . . . . . . . . . . . . . .  ;;2.012 
Chair. window. F. T. Dickson . . . . . . . . .  , . . . . . . . . . . . . . .  32.011  
�u8pidor. foun tain, H. E. Weber., . . . . . . . . . . . . . . .  ::r.z.OO;) 
cJarment supporter loop. G. E. Adams . . . . . . . . . . . . . .  :-n.fl!l4 
Hook. '1'. A Iker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31.9!l,j 
Horses. foot £uard for interfering. W. J. :Mc-
H y�r6'"c�;;'b�i; buriier: ' ii: 'Mer'kei : : : : : : : ' : : : : : : : : : : : :  �::� 
lce plow cuttin� point. G. A. Birch . . . . . . . . . . . . . . . . . . a2.UJ6 
J .. amp body. W. 8. Creveling . . . . . . . . . . . . . . . . . . . . . . . . . . 3' .. :UWil 
Lamp body. D. S. Will iams . . . . . . . . . . . . . . . . . . . . . . . . . .  ;12.0'" 
J .. amp socket. incandescent, H.. Meyer. . . . . . .  . .  . .  32.00a 
MaH bal! staple. A. E. Waggoner . . . . . . . . . . . . . . . " . . .  32.015 
Paper. wal l .  H. Wearne . . . . . . . . . . . . . . . . . . . . . 32,02a. :i2.(;2� 
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Range or cookinll stove. G. E. Wi lbur . . . . . . . . . . . . . . .  32.010 
Range or cookin., stove base, G. E. Wilbur . . . . . . . . . 3'2.008 
Scale frame. O. O. Ozias . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ::r2.007. 
Scale support, O. O. Ozias . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.00t:i 
Screw driver handle .  C. Jackson. . . . . . . . . . . . . . . . . . . .  32 •. 0Ia-
Spoons. etc. , hundle for. \V . C. Codmnn . . . . . . . . . . .  31,W-l 
Stove or ra.njle back. G. E. ·W ilbur . . . . . . . . . . . . . . . . . . .  32.()()!.J 
Trough. feedinl! . .  Jess & Christensen . . . . . . . . . . . . . . . .  32.018 
'rube expander, V. E. Rumbarger . . . . . . . . . . . . . . . . . . .  32,014 

TRADE MARKS. 

Baking powder. Sout hern Soda Works Company .. 33,907 
Cameras. panoramiC. Multiscope and Film Com-

pany . .  . . . .  . . . .  . . . .  . . . .  . . .  . .  . . . .  . . . . . . . . . . . . . . . . . . .  33,9(M 
Cement. Portland. Francis & Company . . . . . . . . . . . . . 33.922 
Chocolates. certain named, · H.. Lindt. Fils . . .  " . . . . .  �,910 
Cocoa, powdered or breakfast, Walter Baker & 

Company .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.911 
rorsets. ladies'. J. Beckel & Company . . . . . . . . . . . . .  33,001 
Food. wheat breakfast, Wasbburn Crosby. Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.908, 33.9O!1 

�J�l�ei'o�tc "��rJh�����iT · cti;�. ·  ool·�hii�� · 'Rai� 33,00) 

Grower Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . � . . .  33.915 
Hardware. certain  named. Gray & Dudley Hard-

ware Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.i.9Oti 
T,iniments, H .  G. f4·arrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,917 
J .u bricat inJ,r compounds, A. Cook'� Sous . . . . . . . . . . . .  33.919 
Medicines for iuternR] . and external applicat ion. 

Manila Urull Company . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.916 
Paint. coach and carriage. Mound City Paint and 

Color Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33.!J21 
Perfumes and soups. J.J. T. Piver &; Cie .. . . . . . . . . . . . .  33.914 
PoJishiTl� compounds. certain named, Natioual 

Poli.!=lb Manufacturlllg Company . . . . . . . . . . . . . . . . . 33,920 
Pottery. certain named, Grueby it'aience Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33,905 
Pharmaceutical and dietetical preparlltion. )1'ar-

benfabriken of �]lberfeld Company . . . . . . . . . . . . . .  3.1.91:1 
Rope dressina-. H. Channon Company . . . . . . . . . . . . . .  ;i.·-J.H·J;� 
Salves, J. W. Goslin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  33,�18 
Silverware, certlltn named, Gorham Manufactur-

ing Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.'l,002, 3.1.!l!l2 
SUJl;ar and sirup, maple. A. A. Low . . . . . . . . . . . . . . . . . .  a;{,�112 

LA BELS. 

• •  Arboreal Natural White Cherrie�." for canned 
goods. Unit.ed States Printina- Company . . . . . . . . .  7,244 

•• Ba�ket Natural Strawberries." for canned goods. 
United �tates Printing Company . . . . . . . . . . . . . . . . .  7,248 

. .  Checker Hoal'd Natural Red Raspberries." for 
canned Jloods. United States Printing Com-
pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,200 

•. Golden Hol l v  Leaf Natural While Cherries." for 
canned goods, United States Prjlltin� Com-
pany .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7,24H 

.. Golden Maiden Hair !\atural Red Haspberries." 
for canned �oods. United States Printing Com-
pany .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,202 

• •  Golden :\lOire Antique Natural St raWberries." 
for canned goods, United States Printing Com-
pany .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,241 

" Golden Motre Antique Natural Whole Apricots," 
for cnnned ,!loods, Umted States Printing Com-
pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,211 

.; Golden Square Natura) 'Vhite Cherries," for 
canned goods, United States Printing Com-
pany .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.245 

• .  High Life." for a tonic. J. S. Jolly . . . . . . . . . . . . . . . . .  7.239 
.. Imperial Sour Mush WhiskY." for whisky, Dieter 

& Sauer . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.240 
U Klondike Koft' Kure." for a medicine. A. S. Lewis 7.238 
.. Lattice Natural Strawberries." for canned goods. 

United States Printing CompallY . . . . . . . . . . . . . . . . .  7.249 
0 ;  Natural Select Lima Beans." for cllnned goods. 

Ulllted States Printinl! Company . . . . . . . . • . . . . . . . .  7,25;) 
" Natural SUJlar Corn ." for canned goods. United 

States Print inj! ('ompany . . . . . . . . . . . .  : .  . . . . . . .  7,254 
h Red Muiden Huir Natural Red Rnspberries." for 

canned goods, Unitect States Priming' COIII -
pany .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.251 

U Red Malden Hair Natural Whole Apricots," for 
canned goods, United Stntes Printitu! Com-
pal1y . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  7,243 

U Salmon," for canned goods. United Stat es Print-
ing Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,258 to 7,260 

" SUIIa.r Corn," for canned goods, United States 
Printing Company . . . . . . . . . . . . . . . . . . . . . . . . 7.255. 7,256 

" 'romatoes." for canned gOOdA. United States 
Pri l l t inll Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,257 

" Ullique Natural \Vhole Apricots," for canned 
goods. United States Prititing Company . . . . . . . . . 7.242 

U Ye Colonial Papers." for writinll paper, Edward 
Malley Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7,237 

PRINTS. 
" R1gby." for cillnrs, D. E. HollanC'l . . . . . . . . . . . . . . . . . . . .  189 
" The iteal Carbon Battery." for carbon batteries. 

National Carbon Company . . . . . . . . . . . . . . . . . . . . . . . . . .  190 
. . You Can Trust Your Neck on a Miller Ladder," 

for ladders, Miller Ladder Company . . . . . . . . . . . . . . .  191 

A printed COpy of the specification and drawtng of 
any patent in the fore�(Oing list. or any patent in print 
i�suect since 1863. will be furnlshed from this office for 
10 cents. In ordering please state the name and number 
of tbe patent desired, and remit to Munn '" Co . . 361 
Broadway. New York. SpeCial rates will be given where 
a lar�e num ber of copIes are desired at one time. 

v����1��'!J'va�¥nt\"e U:��e':,�i'o::: ri'���e� �h!hf';,��' 
Iloing liot, provided tbey are .tmple. at a cotIt of f40 each. 
If complicated tbe cost will be a little more. For full 
Instruction. address Munn a: Co . •  861 Broadw&7. New 
York. Other forel\IU patenta mal alao be olltlllJltd,. 

by covering Furnace and 
Heater Pipes witb 

AM BLER ASBESTOS 
AIR O E LL COVE R I N G  

Estimates and samples 'can 
be had for the asking. 

Ambler  Asbestos A i r  C e l l  Co . •  
2 3  Dey Street, New York.  
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The New Light 
Brighter than Electricity. 

ACETYLEN E GAS 
Student's Lamp" 

This reading outfit is in successful opera­
tion �.all over the world, and is hiJrhJy en­
dOl'sed by Professor�, Lawyers, Doct01 s, 
Professional Men and Students. 

a!� ��s::!.tl8
c:��'::�b 

hri�t:o .. :.p��;!: 
electric lamps. 

It is  perfectly sat'e and anyone can ope­
rate it. No experience required. Burns gUo!'!.. 
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this handsomely finished outfit, wblch in­
ClUdes lamp and lZenerator complete. upon 
the receipt of 

P R I C E �  $ 5 . 00 
llr Send for circular. 

E LECTRO GAS L I G H T I N G  C O . ,  
Largest Acety lene G a s  Factors i n America. 

Address all letters : 

G.  L. HOGAN,  Manager, 
288 , Bro.adway; New York, U .  S. A. 

D
T

raught.sJiien :"'a�ted on Mill Machine;�' and Machine ools. ApPly Bethlehem Steel Co., SonthBethlehem, Pa 
W AN·TED Box Nailer to drive at least eight 

. No. a larl/e head wire nails I)ji In. or lon"e�. Address Palmetto Fibre Co., Frederick; Md. 
WANTED-Sales A"ency or State Rights of reliable 
salable patented articles ; money advanced ; Rank refer­
ences ; write, Brickell & Co., SO Wall Street. New York. 

T U R B I N ES llr S e n d  for Circnlar "M." 
J A S .  L E F F E L  &. C O  

!S\,rh1Irfield, OhIO, U. S. A. 
Best Rull"ng Machl"nes I CE MACHINES. Corl i s!, Enlrines-,- Brewer�' 

, and Bottlers' Maclnnery. THE VIL'l'ER 
Haud and PHwer, with or witbout the I _ _ _  ��.f'G. CO., 0'99 Clinton Street, lIIilwaukee. Wls: 

B U R R O W S  I D EAL A U T O M AT I C  S T R I K E R  
and LAPPE R ,  D 'AMOU R & l ITTLEDALE MACH INE CO .  1 3 0  W O R T H  S T  . .  N E.W Y O R K . ·  

I D EAL BEAM STAN D A R D S  ;U acltinery, Tools, Pattern s, M odels. 
I D E A L  I N K  FOU NTA I N S ,  

and I D E A L  CRAN K ,  a p p l y  t o  
E. J . PIPER, Manufacturer. Sprinlrfield, Mnss. 

50 Y E A R S '  

E X P E R I E N C E  
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invention 18 probably pntentable. Commun ica­
tions strictl y  confiden tia1. lla l lc1hol lk  on Patents 
�ent free. Oldest agen cy for se(,Ul" i l lJ,!"  J.Jlll.el l l s. 

Patents taken through �lul ln &. Co. receive 
special not·ice. without chftrg-e. in the Sci�ntific Jlm�rican. 
A hanrt�olJle ly  i l l ustrated weekly. Largest cir­
CUIUlI l I.1 l o f  any �cientit1c journal. Terms. $3 a 
year ; lour muuths. $1. Sold by all newsdealers. 

MUNN & CO.36 1 Broadway. New York 
!lranch Office. b'25 �' St.. Washinl<toll. D. C. 

us $4pQQQ �:::::8'5c 
We han 8pent *4,000 on our new book, 'How Kab Money with Poultry nnd I." .... b," ." •• " h te!lp,h alJ. Leading poultry 

for it. 192 

The 
WOOD 

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

Price only 87. 
Send for · the Wooden Hen 0001 " 

mailed free, together with a book about the 
E XC E LS[OR I N C U BATOR, to those who 
name this paper. 

OEO H. STAHL. Quincy. IlI1no[ •. 

POU L  TRY �A
c���'p��
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�����

, �E�f�:; 4 
trial, 10 cents. Sampl£ Free. l4-page practical 
poultry book free to yearly subscribers. Book 

. 
alone, 10 cts. Catalogue of poultry books free. �O U LTRY ADVOCATE,  Syrac��

_
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ELECTRO MOTOR. SIMPLE, HOW TO 
make.-By G. M. Hopkins. Deacrlptlon of a small elec­
tric motor devised and constructed witb a view to as�jst­
lng amateurs to make a motor which mi�ht be driven 
with advantage by a current derived from a lmttery, and 
which would hav� sufficient power to operate a foot 
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ICAN SUPPLlllMENT, No. 641 . Plice 10 cents. '1'0 be 
had at this office and from all newsdAalers. 

MODELS &. E X P E R I M E N TA L  W O R K .  
Inventions developed. Special Machinery. 

E. V .  Baillard, 106 Liberty St ..  New Yo}'l, . 

i���I: jT Y P E  W H EE L S .  M O D E L 8  I.. E X PERIMENTA L WORK.IMAU..MIIOIINERY _'iQ.�r.t ETC. "EW 7 0  8TErtClL WDfUUI 100 NAaaAU 8! N.T. 

FOR STEREOPTICONS AND SL IDES 
Moving Picture Machines and Films, write Williams, 
Brown & Earle, 920 Chestnut St., Philadelphia, Pa. 

D . L . H O LDEN 
1 3 3 6  BEACH S t .  PH I LADELP H I A  PA 

RSEGEALED ICE MACH I NES 
5, [ [  r J R s T  PJ'. [ SUE.Nl I F I C  AMER I CAN S l P l  2 1 3 9 �  

PALMER Stationary 
and Marine Gasoline EIl-
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ing Enjl\nes. 
nr Send for catalol/. 

PALMER BROS. , MIANUS, CONN . 
M E R ITO R I O U S  I NV E N T I O N S  

financed o r  patents sold outright. Capital furnlsbed 
for a-ood {,nl.erprises at 5 per cent. Stock companies 
formed and influential directors procured. Stocks aud 
bond� sold. We transa.ct all business on commIssion 

I strictly. No advance fees. PETER WHITNEY, 100 
Broadway, .:\lew York. 

$3 ·· 0 S Send us you._ 

a ay ure andwewillshowyl>1l 
how to make t3 ada, 
absolutely sure ; we 

f,!lTrlish the work and teach you free; you work ia 
the locality where you live. Send us your address and we wiD 
explain the business full y ;  remember we guarantee a clear pro­
fit of '3 �Qr E'very day's work, absolutely sure, write at once. ROUL JUNVFACTVRING CO .. Dol: 1 1 _  lJETROIT. BleIL 

.'" �w!rP.d !���!R!t��!!!I!! 
I N C U BATOR. Guaranteed to operate 
in any climate. Send for catalogue. PtUIRIE STATB_INCUBATOR (;0. Homer C1t1,1'&. 

Gentleman of commercial experience in foreign coun-
. �

e
�i:�

e
:���� �:�;t��� I�PC�;r�al ���ri �m.�i:t�� 

facfurer ambitious to promote export traae. Address, 
., Energy ," care Scipnt.itJc American. New York. 

Y O U  CAN MAKE. i I OO.A W E E t<.  ' OWN YO UR OWN SHOW, C OMPLtTE. O UTrIT-$ I O O  
LIF£ M O TI O N  F I L M 5  0:. MA CH I N £.  5 GRE.AT PAS S ION PLAY &. , 0 0  OTH ( R  S U El J t C T S  I L L U S "'- P.  C. A ' A. L O C. U E- 5  '- R E E.  5 L UB IN, L ARGUT MFR PHILADELPHIA P A 

METHODS AND INSTRUMENTS USED 
in Astronomy.-An illustrated description of the tele­
scopes in the Lick and Paris Observatories 6 11 lustra­
tlOHS. SCIENT IFIC AM ERICAN SUPP.LEMENT 1 I �O. 
Price 10 cents. For sale by Munn & Co. and all news­
dealers. Send for new 1897 catalogue. �. � A��!l!����l f���a�!S" . . . A new burner for STEREOPTICONS. 

Highest ( '. P. posslhle. 
State L i n e  Talc Co .. Chattanooga. Ten n .  

FOR SAL E-�li�:�s':,r;:e. (�/'t�f.
te
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t
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tire front of a building in two minutes. Tbe best thing 
ever Invented. Price $5,000 ; t-l 000 casb; balance favor. 
able terms. Chas. P • .Bennett, Colorado Springs, Colo. 

F S I Steam Engine buUt by the Watts 

or a e Campbell Company, of Newark. 
N. J. Enldne con.lsts of two hori· 
zontal condensing Corliss enJ!ines 

couplen to one shaft, with vertical air pump driven from 
crank pin. The cylinders Bre 28 in. bore, 60 in. stroke. 
Belt wbeel i. 26 ft. dla. by 114 In. face. Gross welj!'ht 
is about 2'.MJ,CXKl lbs. Can be seen in operation now i 
f��f.��

l
tl�;t!}b���l6�.�

e
p d.

n B!����'Je'!�k, �PflY 

FOR SALE-One 20 horse power horizontal. tllbular 
boUer with pumps, tnspirator, heaters. etc., and ODe 
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�Brass Band l 
IDltrulIlenta. Pru. .. s, Unttorw.. .& Suppllea. W ite for _"'OIl. 446 . 

. 

lIluRtratlollL lI'BEEI It "tveo Mu· 110 and Iutra"'loDII for ".w ...... LYON " HEALY, .. � .... «lBloa.eo. 

© 1899 SCIENTIFIC AMERICAN, INC.
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o Deligattul Ddve 
or ride in an Au· 
tomoblle Is ex-
�j':f;:�"'to It:: 
utmost and With 
?::te�t�fIE':;­
WI NTON 

M OTOR 
CARRIAGE 

which is  o t  ele-
Price $1. 000. No Agents. ft'���':E,.".!a��: 

ble, and so simple that an inexperienced person can 
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system. or OataloalUl BMJ,/; free on application. 
THE WINTON MO ... TOR CARR IAGE CO., Cleveland, Ohio.  

CHARTER Gasoline Engine 
USED ANY PLACE 

BY ANYONE 
FOR ANY PURPOSE 

Stationaries. Portables. 
EnKine .. and Pnmp ... 

p.- State your Power Needs. 

OVER 25,000 IN USE. 
EASILY PUT ON. HAS PROVED PERFECT 

AND RELlABLL FULLY G UARANTEED. 

Coasting becomes so safe and easy you do It 
every chance you lIet. Your feet on the pedals 
gives perfect control of the wheel. Ladles' skirts 
keep dOwn when co!l8tlng. You can adjust It to 
any make of cycle. 

Our Acetylene Bicycle Lamp Is snperlor In 
construction to any made. 

IIl1lo8trated pamphlet giving detailed WI!ormation 
regarding BrakP. and Lamp, sent on appUcation. 

ECLIPSE BICYCLE CO.  
Box X ,  ELr1IRA, N .  Y. 

H IGH GRADE W�R��G MACHINERY ,. Single Machines or Com­
plete Equipments for 

Any Class of Work. 
Your C"' .... spondenc. is Solicited. 

IT IIInstrated Matter and Prices on 
application. �. J .  A. FAY Ie. CO. 

1 0-30 John S t . .  CINCINNATI,  OHIO 

CROOKES TUBES AND ROENTGENS' 
:i.beo���r�8�.;;;-l.,�'i�:� ��

t
=E.!'�l!Ic'l��W�

d l'li 
abont Crookes tube,. SCIENTIFIC AMERICAN SUPPLE­�IENT, Nos. 1St , 1 89, 23�, \!43, 244, 792, 79'i, 
90;}, ! I D S ,  1 0;l0, 1 11.'j 4 ,  1 II;};}.  1 I I ;}  6, 1 II;} 7 , also SCIENTIFIC AMERICAN, Nos. 7, 8, 1 0 and 14, Vol. 74. 
These profnsely IIInstrated SUPPLEMENTS contain a 
most exhau8tive series of articles on Crook es tubes and tbe experiments performed wltb th('m. Amonllt them 
�.:� ��II�r� ei��:i.;�::r:!tl�trllo �i�ll�'a" t::t;�:r!. and wbich are now again exciting attention in connec 
��'l,;nt,!'d ��'i'l,��tri'c��d���1 :';i!i.'it1!f::!�S eacb. 

Warm 
Extre m ities, 

Warm a l l  over. 
(l��\'!t �::""tt:F�a'f.!�e.�����'i;r:�lg�r'l�e���: 
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Seventy-live and 'I'wo-dollar unlined and silk-lined 
Mocha and Reindeer gloves for men. 
m�;rbeeg!.�m:e �������lh�� ;..��;

e l�lli��: 
you a Jot of information about dress, driving and .. ork 
gloves and mittens. 

In Black Galloway and Frisian Fur COats and Robes 
we are headquarters. Get our " Moth-Proof" booklet. 
Also coon. dOll, wombat, Rusllian calf coats. 

In Custom Fur Tannbllf of all kinds of· h ides and oklna; 
Rng and Robe work; T"axidarmy and Head Mount\n& 
we are at bome; Get qllr cuatom tan .. FOlder." 
The Cro.IIJ Frl.I .... Fur Co • •  1 1 6 Mill  St • •  Roch .. ter. N.Y. 

J citutiiic �tUtticau. DECEMBER 30, 1 899, 

�� T H E HAR R I NGTO N  8 K ING PERfORAT I NG CO. ��'% SCR EEN S ���,J\.. P E R FO R ATED M ETALS Of E.VERY DESCR I P T I O N  .FO R A L L  U S E S  CI't IC�CrO ��k� O F  ALL K I N D S  

OHRISTIANA MACHI N E  OOMPANY, 
Establl8bed 1562. CHRilTlANA, PA. ,  U .  S. A. 

Engineers, Founders & Machinists. 
lILANUFACTURERS OF 

TURBI N E  WATER W H EELS,  
adapted to all duties. 

POWER TRANSMITTING MACH I N ERY, 
Gearing, Rope Wheels, Friction Clutches. 

Shafting, Pulleys, Hangers, etc. Catalogs on appllcaUon, 

ELECTRIC PHOTOGRAPHY Nothing quick. 
er, b e t t e r  or 

safer ior taking Instantaneous. 
ph�trcm� t�t:i�e LAe,;P. 
Operated by a string, pulled 
from any distance. Never faUs to act successfully. Can In­
clude yourself In picture and 
take your blends wi t  h 0 u t 
their knowledge. No smoke 
or dust. Price of operating, 8 
centsPrr.,!�ti'l.lr�tse��:. year. 
RIMMER & POTTER, 168 

A New Model Shop. 
������t!:' e'i��t¥fc'i.� t.!�M:";.��i��t,�t"oTt��i'b��� 
make.. Our practical experience covers a wide range in 
electrical, experimental and tine tool work. We Bre pre­
pared to make anythin�hOu want from a single piece to 
fn�&!:: :e��l!j: Dra��J:: a�3

d
d�:il!'n;O�:d�O �r 

speCial machinery. Novelty and duplicate work In 
metal. Write for circular. The Franklin Model 
Shop. PARSELL & WEED. 129- 1 31 We .. t 
31 .. t Street, New York City. 

Belt Lacing.  Pn'&' ��fles:rr;�ea��n 
FastenlDf. For all kinds �le.. 

s��nf,:e
e
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Sam-

The Bristol Co, 
Waterbury Oonn. 

A New Pair of Trousers, Free 
will be given for eVf'ry pair of frayed 

ones where 

THE I I  GUARANTEE " 
Trousers Protectors 

WE beg to announce that we have about completed 
OU1' new Automobile Plant, and that we have 

entered Into the practical manufacture of 

Motor Vehicles of the 

Daimltr·Pbtnix and 
Panbard and [toassor 

• • •  SYSTEMS • • •  

The Standard Automobi le System 
of the World. 

We will have our CarriaKe CataloKne ready about 
�'ebruary I, and be ready to accept Orders about Feb­

BALL BEARING 

ruary 16, 19OO. 
ber Tires.-A paper read before the Carrilll{e Builders' 
National Convention, Philadelphia, October, 181M, sbow­
In!, the advantage to be derived from the use of ball 

� �:r.,r':X
g
rn 

asgli'���n:gtii����d1Jo��:��'i.'r':NT, c*�: 

D · I mf £ 
:lr;ew�r��M�.

cent.. To be had at this office and from 

a������,�;.���� .. , 0., PJOEJII BOOSTEB 
STEINWAY, LONG ISLAND. 

Sole owners of the Daimler and Panhard-Levassor 
System for the United States and Canada. 

MAC H I N E  :�rir"W:��r!s
e
'i�rd 

any reader of The ScientijU; American for $2.3�. Do 
�;l:,.:lif.�J�:

ce
�n{?{ a 

you see t'ti8 new in ... 
ventlon. It Is as clear and loni!. 
a s  a n y  ,25 your 

machine. .��:;;;";iiiii--:-:::-:�� dealer for it, or we will send It to 
. you upon receipt of 

price. We refer you 
to all mercantile BIen 

���:8':&�UA�:rr1���ilWicr�; 
Kraph Co., Incorporated, 2�8 B' way, N ew York. 

EYer used WILLIAMS' BHA VING SOAP for 
ahampooing? No ? Then you have missed one of 
the greateRt luxuries - imaginable. It is simply 
1!:�::1�

u
::a�r

t
pi�O��f

t
lfr8:fh°lrJ3ti':H:Vi'Wd 

SOAP win make when rubbed intQ thf'J hnir and 
Bcallh How oleansing, cooling a�ld refreshing it 
is! How thoroughly it removes every particle of 
dandruff, and how soft. IOflujfy" and silky it leaves 
the hairl 

Like to try it ? Sample tree for 20. stamp to pa7 
postage. 

WILLIAMS' SRA VING SOAPS Bre the recog­
nized Standard the world over. 

The J. B. Williams 00., Glastonbury. Conn. 
Depots: London, Paris, Dresden, 

·
Sydney. 

S I All varieties at lowest prices. Rest 
Ir:gklc&)�8��o:rt?�,e��Oi<;!'cl���Ae8 C a H S SeWing Machines, Bicycles, Tools. efc. 

Money. LIsts Free. CHICAGO ';lALE Co .. ChiclII{o. 

(PATENTED) 
Will bake or roast 

sixty dl1ferent articles 
saves time. labor and 
fuel. Indispensable for any family. Ask at you!' nearest hard­
ware store. If not 
:'ri'.Bf

l���:i1'g u��'OO in 

Timothy Gingras, 
Sole Mfr., 

BUFFALO, N. Y. 

H Bollaag Suggesnon 
The season of present giving Is at hand. The grand 

old custom of making gifts to friends and relatives and 
employes Is a tangible expression of the good-will we 
feel toward them. It Is a practice that Is followed In 
every civilized country. The character of the present 
has generally been regulated by the age, sex, charact<,r, 
and needs of the recipient. 

F,or many years It has been the practice of many of 
the lar�est and most Inlluential manufacturln" concems 
In the country to present to their most tntsted workmen 
a year's subscription to the SCIENTIFIC AMEJiTCAlik 
That this practice has been of mutnal benellt to giver 
and receiver 1& certain. tor the rea.aou..tb.at. trhe--pract\cal ffiifo>rmls-tlon conveyld each week by the paper bas m� 
evp-ry man a better workman, more fertile in ideas, more 
educated In . technical knowledge, and consequently 
more valuable to his employer. 

The ntlllty of a present always enbances Its value. 
Nothing could be of more practical value to any man 
employed by a manufactUring concem than the ScIEN­
TIFIC AMERICAN. Every week Its pages contain mat­
ter of. Interest to him ; so that tbe gift of a year's sub­
scription would be most highly prized. In cases where 
a number of subscriptions are ordered by a firm, for the 
purpose of making - gifts to employes, a special rate Is 
given, which will b.e made known on application. 

But It .is not alone in workshops, foundries, and' fac-
tories that the SCIENTIFIC AMERICAN Is partlcnlarly 
welcome 8S a gift. Every father who has a son, or BODS, 
having mechanical InClinations, could give his o1fsprlng 
no more useful and apprec'ab1e Cbristmas or New Year's 
gift than a year's subscription to the SIlIENTIFIC AMERI­
CAN. The same may be said of professors and teachers 
with favorite pupils. It Is certain that, in all snch cases, 
nothing be bought for tile same money that WOuld give 
so much satisfaction for so long a time. 

J E SSO P 'S  S T E E LTHe\'�\RY 
r o r, T fJ O L S , S AW S  E T C 

W� J E S S O P  & .o O N S  L 9  9 1  J O H N  5 T.  N E W  YORK 

A GOO D O R D E R  
The old adage, " the proof of the pudding is in the eating, " always proves true in 

reg-ard to the Griffin Mills. T hose who know them best like them m ost, as the 

follo wing order indicates. 

L E H IC H  P O R TLAN D C E M E N T  CO. 
Man ufactu rers of High C rade Portland Cem ent. 

BRADLEY PULVERIZER Co., 92 Stale St., Boston, Mass. ALLENTOWN, PA., July 17, 1899. 
GENTLEMEN : Replying to yours of the 14th inst. inquiring as to the satisfaction 'your Griffin Mills are giving us, would say 

that our Company, having recently decided to huild a new plant, we have been look ing closely into the working and operating 
of other kinds of mills for pulverizing cemen� clinker and lime rock, and have concluded, after thorough examination, that we 
will equip our new works with 28 Griffin Mills. This, in addition to our present plant, will give us 52 of your mills in use. This 
should be sufficient evidence that we are well pleased with the Griffin Mills. Yours truly, 

(Signed) CHAS. A. MATCHAM, Superintendent. 

We Will be pleased to fumlsb Intending buyers With fnll In­
formation regarding tbe working qualltle. of these MillO 
�or:pulverl.lng all v8.rietles of refractory substances . • • • 

T H E B'R A D LEY P U LV E R I Z E R  CO., Boston, M ass. 

© 1899 SCIENTIFIC AMERICAN, INC.




